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Introduction
Because of increasing interest in methods for controlling nonpoint sources of
water pollution, the Environmental Law Institute (ELI) has been identifying and
collecting enforceable provisions in state laws that bear on, or that could be brought to
bear on, discharges from these sources. Nonpoint source discharges, which consist
generally of polluted runoff from farms, forests, land development and other activities,
are not regulated under the federal Clean Water Act’s National Pollutant Discharge
Elimination System permitting program) Instead they are addressed primarily through
nonregulatory means, such as planning, incentive and cost-share mechanisms,
voluntary Best Management Practices (BMPs), and other approaches,z
Yet, increasingly, states are finding it necessary to deal with nonpoint source
discharges that cannot be prevented, .controlled, or abated adequately by these means.
A broad summary of existing enforceable state laws was published by ELI in late 1997
as Enforceable State Mechanisms for the Control of Nonpoint Source Water PoIlution
(available on the Institute’s website - www.eli.org ). That study identified the types of
enforcement-based state laws that apply to nonpoint source discharges, and the
opportunities and obstacles affecting their use.3 This new study builds upon the prior
study. It provides a state-by-state summary of enforcement-based laws that are
potentially applicable to nonpoint source water pollution.

Scope of Study
This study consists of 52 summary reports for the states, the District of Columbia,
and the Commonwealth of Puerto Rico. The laws identified for each state do not
represent the totality of that state’s efforts to control nonpoint source water pollution such as the voluntary, technical assistance, cost-share and other provisions that
typically serve as the core of most state programs. Rather, the summary reports
identify only the enforceable provisions that can apply to nonpoint source discharges in
each state.
For purposes of this study, enforceability is defined as the ability of the state to
impose a sanction upon an unwilling person or entity. This definition excludes
provisions that simply prescribe the withholding of a benefit - such as the many forest
and agricultural tax laws that require repayment of back taxes if a management plan is
viqlated, or laws that allow a state agency to condition receipt of cost-share moneys
upon compliance by the recipient.
¯ The reader should note that the state laws identified are ones that could be used
to address nonpoint source pollution. The summaries are not limited to state laws that
are currently being used in this way. State laws written at various times and for various
purposes can often be applied in new ways¯ Knowledge of existing enforceable laws is
becoming increasingly important as many states attempt to deal with large inventories
of waters that are impaired, in whole or in part, by nonpoint sources. States that must
prepare load allocations for nonpoint sources under Total Maximum Daily Loads
(TMDL) requirements, for example, will need such enforceable mechanisms to assure
that the load allocation targets can be met) Coastal states also need to demonstrate
their ability to use enforceable mechanisms in order to continue re receive coastal zone
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and nonpoint source financial assistance from the federal government under the terms
of the Coastal Zone Act Reauthorization Amendments of 1990.s
The state reports are, in essence, inventories of provisions that could be pressed
into service to deal with nonpoint source water pollution discharges or activities that
frequently cause such pollution. Because they are available without new legislation,
these provisions present state agencies, governors, attorneys general, and citizen groups
with potential tools that can be used in improving water quality.

Organization of State Reports
The enforcement-based provisions described in each state report are grouped
under six headings for purposes of easy reference and to facilitate comparison among
states. States with lengthy summary reports do not necessarily have stronger or more
comprehensive laws than those with shorter reports. Nor do the summaries show how
the state is using its array of tools.

The first three headings appear under the general category "Discharge
Prohibitions." They are intended to identify enforceable state provisions that apply to
nonpoint source discharges without regard to the type of source or activity creating the
discharge:
Water Pollution Control Law is intended to identify provisions in the state’s
primary water pollution law or environmental code that can be used as a basis
for enforcement against some (or any) discharges from nonpoint sources. This
section includes provisions in these laws that are broad enough to cover
nonpoint sources even when, to date, they have been used only to address point
source discharges. The reader should note applicable limitations, such as laws
that cover only discharges of "waste," or 1.aws that require the government to
prove that the discharge caused impairment of the receiving waters.
Other Discharge Limitations is intended to identify nuisance-type enforceable
provisions, laws that protect public water supplies from impairment, public
health laws, and other miscellaneous (often older) laws that apply to nonpoint
source discharges. Often these provisions are usable only where there is a
demonstrated harm, or where particular listed substances are discharged into the
state’s waters.
Fish/Fisheries Laws is intended to identify provisions in state fish and game laws
that impose discharge prohibitions or limitations, and provisions that may be
used to take enforcement action when a nonpoint discharge results in taking,
death, or injury to fish or other aquatic life.

The next three headings are grouped under the general category "Operational
Requirements." This category is intended to identify laws that impose enforceable
operating requirements -- not just discharge prohibitions -- for three particular kinds of
activities that often result in nonpoint source water pollution discharges:
Forestry Requirements is intended to identify enforceable regulatory requirements
applicable to silviculture activities, including the harvesting of timber. If forestry_
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enforcement is only under the water pollution control law, however, this section
may indicate that no specific operating requirements apply. For example,
forestrY best management practices that are not themselves enforceable are not
listed here, even though the state may take enforcement action under its water
pollution law if forestry operations cause water pollution incidents.
Agriculture Requirements is intended to identify enforceable regulatory
requirements applicable to agricultural activities. It may include limits on soil
erosion, pesticide use, fertilizer use, manure spreading, and regulation of animal
operations with respect to nonpoint source discharges. This section does not
report on state point source regulation of concentrated animal feeding operations
(CAFOs) required under the federal Clean Water Act, but may identify state
programs that address a wider universe of animal feeding operations than do
federal CAFO requirements, or state programs that impose specific licensing,
setback, manure management; or other requirements particularly relevant to
nonpoint source pollution.
Developmen~ and Other Earth-Disturbing Activities is intended to identify
enforceable state requirements applicable to excavation and land-clearing
activities. In general, it does not include provisions that simply implement the
urban stormwater point source requirements of the federal Clean Water Act.
Enforceable requirements applicable to some other kinds of nonpoint sources are
not directly addressed in this compendium, such as laws addressing on-lot sewage
systems, dams and hydromodification projects, marinas, and mineral development.
Conclusions
This review of the laws in 50 states, Puerto Rico, and the District of Columbia
indicates that most states have a number of enfoi-ceable authorities that can be used to
address various nonpoint source discharges, but that legal coverage of all nonpoint
sources is often incomplete. The laws contain numerous exemptions, especially for
agriculture and forestry. Much regulation under state laws is left up to local entities.
These include conservation districts (only some of which have regulatory and
enforcement powers) and municipal governments (which may or may not address
nonpoint sources under their zoning and regulatory powers). The implications of the
many exemptions and limitations are discussed in detail in ELI’s 1997 study.
This almanac of enforceable state laws is intended to raise the level of visibility of
these enforceable mechanisms, and to serve as a resource to state and federal legislators
and policy makers seeking to control nonpoint source water pollution in the years
ahead. The array of existing enforceable state laws that can be brought to bear on
nonpoint source discharges is both impressive and discouraging. Impressive because of
the diversity and ubiquity of state legal mechanisms. Discouraging because of the
inconsistent treatment of similar problems from one state to the next, and because of the
significant gaps in coverage that still exist in many states.
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Endnotes
L 33 U.S.C. § 1342: see definitions of "discharge of a pollutant" and "point source" at 33 U.S.C. § 1362(12),
(14).
: 33 U.S.C. § 1329, added to the Clean Water Act in 1987, provides a federal basis ~or planning and
federal funding of state nonpoint source control programs using these tools.
3 See also, James Iv[. McElfish, Jr., "State Enforcement Authorities for Polluted Runoff," 28 Envtl. L. Rep.
(Envtl. L. Inst.) 1018I (April 1998).
~ See 33 U.S.C. § 1313(d).
s. 16 U.S.C. § 1455 (d) (16). All submitted state programs were conditionally approved by the
Environmental Protection Agency and the National Oceanic and Atmospheric Administration, but most
need to demonstrate their ability to use the enforceable mechanisms identified in their submittals and/or
to develop additional mechanisms. See http://www.nos.noaa.gov/ocrm/czm/6217/findings.html.
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ALABAMA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Alabama’s water pollution control law, which requires a permit for discharge of
"pollution," provides a basis for enforcement against some nonpoint source discharges,
but regulations exclude nonpoint source discharges from agriculture and silviculture
from the permit requirement. The state also maintains that it may directly enforce
against nonpoint sources, if they cause violation of water quality standards. In
addition, the law provides two general authorities which allow the state to take
enforcement action to deal with any .type of water pollution resulting from negligence,
or any water pollution that produces a health hazard.
¯ "Every person, prior to discharging any new or increased pollution into any
waters of this state, shall apply to the commission [now the Alabama Department of
Environmental Management (ADEM)] in writing for a permit and must obtain such
permit before discharging such pollution."’ But although Alabama’s permit
requirerhen,~ is not limited to point sources,z nevertheless a permit is not re,,quired for
discharges from non-point source agricultural and silvicultural activities. 3
* Enforceable provisions may include water quality standards) In addition to
setting standards, the regulations only require specifically, however, that "nonpoint
source discharges shall use best management practices adequate to protect ~vater
quality consistent with the Department’s nonpoint source control program" with
respect to antidegradation of waters meeting water quality criteria and outstanding
state and national waters. The referenced program, however, appears to be largely
based on cost-shares and technical assistance.~
Enforcement of these provisions follows this procedure: "Whenever the
commission [ADEM] determines that any person is violating, or is about to violate, any
of the provisions of this chapter, or any rule or regulation or order or
permit...thereunder, [ADEM] may notify such person of such determination... Within
such time as may be specified in such notice, such person shall file with the commission
[ADEM] a full report showing steps that have been taken and are being taken to control
such pollution. Thereup,,on, the commission [ADEM] may make such orders as in its
opinion are reasonable. 7 Enforcement includes orders, injunctions, civil actions for
damages for pollution (including "any reasonable costs to prevent, minimize, or clean
up any damage," costs for restocking of fish killed, civil penalties of $100 to $25,000 per
day, and criminal penalties for willful violation or grossly negligent violations.8
¯ The law also provides that ADEM, the attorney general or any district
attorney "may commence a civil action for damages for pollution of the waters of the
state including, but not limited to, any reasonable costs to prevent, minimize or clean
up any damage resulting from the wrongful act, omission or negligence of a person.’’~
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¯ Furthermore, "Any and all pollution is...declared to be a public nuisance and, if
it creates, or is about to create, a health hazard, shall be subject to immediate control of
the commission [ADEM] by order or injunction. Any order issued under this subsection
shall be deemed to be final and conclusive for the purposes of this chapter."m
Other Discharge Limitations
¯ Nuisance liability is noted above.
¯ Alabama law gives some rulemaking powers with respect to pollution
discharges to the department of conservation and natural resources.U But the
department cannot make "any rules or regulations which ~vill hamper industry or
which will interfere with the operation of any industrial plant or plants or any
industrial operation... [or] which will hamper or interfere with the construction of dams
built for impounding private waters..: [or] which will in any way hamper or interfere
with the maximum development of,,p.rivate waters as a source of food, farm income and
recreation in the state of Alabama... 12

Fish/Fisheries Laws
¯ The taking or killing of any fish by depositing in any public stream or body of
water "any poison, poisonous substance...or other deleterious or poisonous matter" is an
offense.~3 The taking or killing of any fish by any means other than those expressly
allowed by law or regulation of the department of conservation and natural resources is
an offenseJ4 These are punishable as misdemeanors, with a fine of $50 to $200.
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ The State Forestry Commission has power to operate state forests and to
administer all laws relating to timber and forestry. ~s "The commission shall have the
power to adopt and promulgate rules and regulations pertaining to all phases of
forestry within this state, which rules and regulations when adopted shall have the
force and effect of law.’’m However, the commission has not adopted enforceable
nonpoint source regulations, relying instead on voluntary BMPs. The commission has
adopted licensing requirement for forestersY There are no enforcement provisions in
the regulations apart from the licensing requirements. The state reports that it relies on
its water pollution control act for enforcement.
¯ State law provides for the establishment of soil and water conservation
districts;Is the districts have the power to carry out preventive and control measures
and to provide assistance, to develop comprehensive plans, and "to make and, from
time to time, amend and repeal rules and regulations not inconsistent with this article to
carry into effect its purposes and povcers."La Specifically, the supervisors of a district
have authority to "formulate regulations governing the use of lands within the district
in the interest of conserving soil and soil resources and preventing and controlling soil
erosion.’’2° Such regulations may only go into effect after a referendum results in their
approval by 4/5 of the votes cast; and the supervisors are not required to adopt the
regulations even if the referendum is favorable.2~
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¯ A separate law provides that "any management guidelines developed by
watershed management authorities [a special form of authority within some soil and
water conservation districts] to protect forested watersheds shall follow the best
management practices established by the Alabama Forestry Commission as they pertain
to forested watersheds.’’z2 Enforcement of soil and water conservation district land use
regulations is by injunction sought by the supervisors in the circuit court; or the
supervisors may perform the work and recover the expenses thereof.23
Agriculture Requirements
¯ Enforceable land use regulation by soil and water conservation districts is
described above.
¯ The Alabama Pesticide Act provides for pesticide registrations, for permitting
of commercial applicators by the Dept. of Agriculture and Industry.z4 "Before any
person is authorized to purchase and use restricted-use pesticides for application or use
thereof, such person shall meet certain qualifications to be prescribed pursuant to rules
and regulations...designed to satisfy the requirements of the Federal [FIFRA]...and to
determine whether the user or applicator...can use and apply such products in a manner
that will not endanger or be injurious to human health and nontarget anima!s, wildlife,
vegetation, crops, and water or be detrimental to the general environment... ~5 The
statute provides for penalties and injunctive relief.26
Deve10pment and Other Earth-Disturbing Activities
No operating requirements
urban stormwater programs under
general land use regulation such
activities is limited to stormwater

are set forth apart from any that may be contained in
the Clean Water Act or that may be authorized by
as zoning. Control of pollution from development
permitting for activities over 5 acres.

State law does provide for the formation of watershed management authorities,
which include contiguous watershed lands which may lie within one or more soil and
water conservation districtsJ7 The land included in the authority must be in a single
watershed and must encompass at least 50 square miles. The purposes include plans
and programs relating to, among other things, "water pollution control...erosion
prevention and control of erosion, floodwater and sediment damages."2~ Authority to
make and enforce rules and regulations is not clearly among the enumerated powers of
these watershed management authoritiesJ9 Individual local government jurisdictions,
particularly in the coastal zone, also have some authorities over runoff and sediment
under their general land use powers or the coastal zone program.3°
Endnotes

i. Ala. Code § 22-22-9(I)(3),
z. Ala. Code § 22-22-i (b)(3); Admin. Code 335-6-6-.02(jj).
3, Admin. Code 335-6-6-,03(a)4. This exception does not apply to concentrated animal feeding operations,
concentrated aquatic animal production facilities, and certain silvicultural discharges treated as point

sources by regulation.

4. Alabama asserted that these standards ~re directly enforceable against nonpoint source dischargers in
its 1995 submittal under the Coastal Zone Act Reauthorization Amendments.

7
R0017028

~’ Admin. Code 335-6-20-.04(3) ("antidegradation policy"); Admin. Code 55 335-6-I0-.09, -.i0
("Outstanding Alabama Waters", "Outstanding National Resource Waters").
6. Ala. Code 522-38-i et seq.
7 Ala. Code 5 22-22-9(e).
8. Ala. Code 55 22-22-9(I) to (n), 22-22A-5(17) to (19), 22-22-14.
9. Ala. Code 5 22-22-9(m).
~0. Ala. Code 22-22-9(I)(4).
~L. Ala. Code 5 9-2-2 et seq.
L2. Ala. Code 5 9-2-8.
~3. Ala. Code § 9-i 1-93.
~4. Ala. Code 5 9-11-94.
L~’ Ala. Code 5 9-3-I et seq.
~6. Ala. Code 9-3-9 ;Admin. Code 390-X-I-.02.
~7’ Ala. Code 5 34-12-35; Admin. Code 380-X-3-.01 to .10.
~ Aia. Code 5 9-8-20 et seq.
~9, Ala. Code 5 9-8-25(16).
20. Ala. Code 5 9-8-26.
21. Ala. Code 5 9-8-26.
28. Aia. Code 5 9-IOA-4.
2~. Ala. Code 5 9-8-28.
z4. Ala. Code 5 2-27-i et seq.
z~ Ala. Code 5 2-27-I l(b).
26 Ala. Code 5 2-27-16.
2,. Ala. Code 5 9-10A-I et seq.
28. Ala. Code 5 9-IOA-3.
29. Aia. Code 5 9-IOA-14.
3~ Ala. Code 55 9-7-I I (7), 9-7-I0(6).
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ALASKA
Enforceable Pro visions Applica hie to Nonpoin t So urce Water Poilu tion
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Alaska’s water pollution control law includes some provisions that may be used
to take enforcement action against nonpoint source discharges that pollute the waters of
the state.
¯ Alaska law prohibits a person from "pollut[ing] or add[ing] to the pollution of
the air, land, subsurface land, or water of the state."t The Alaska Department of
Environmental Conservation (DEC) has broad authority to adopt pollution standards
and "to determine what qualities and properties of water indicate a polluted
condition...

If an activity presents "an imminent or present danger" to the people of the state
or would result in or be likely to result in "irreversible or irreparable damage" to the
environment, the DEC may issue an emergency abatement order without a hearing.
The affected party may present proof to the contrary or prove that the order would
impose "substantial private hardship. ,3 In the ordinary case, if the DEC has reason to
believe that a violation has occurred or is about to occur, then it may notify the person
involved and require a report stating the measures that have been or will be taken to
correct or control the conditions. The DEC may issue a compliance order after the time
period specified for filing the reportJ Superior court may also enjoin violations of
5 Sanctions imposed include civil penalties of
statute, regulations,orders or permits.
between $500 and $10,000 for the initial violation and not more than $5000 for each
subsequent day of the violation. The court will determine the amount of the penalty
based upon the characteristics of the substance discharged, the "sensitivity of the
receiving environment," and the "degree" of environmental degradation. Costs to the
state and the economic savings of the violator shall also be considered. If the violation
occurs with criminal negligence, then it is a Class A misdemeanor.7
Other Discharge Limitations
¯ A person is guilty of nuisance under Alaska state law if the person puts a "dead
animal...excrement, or a putrid, nauseous, noisome, decaying, deleterious, or offensive
substance into, or in any other manner ...pollutes...a spring, brook, creek, branch, well or
pond of water that is or may be used for domesti.c purposes." It is a misdemeanor to
neglect or refuse to abate a nuisance under this statute.8 The court may assess damages
for costs of abatement.9 There is a similar nuisance provision for placement of
"obnoxious" matter or things on land.~°
¯ A discharge limitation is imposed whereby before beginning "to construct a
hydraulic project, or use, divert, obstruct, pollute, or change the natural flow or bed of a
specified river, !~ke, or stream, the person or governmental agency~zshall notify the
commissioner.., u Proceeding without approval is a misdemeanor, and sanctions are
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calculated based on the cost of restoring a river, lake or stream to its original condition
in addition to court penalties.~3
Fish/Fisheries Laws
¯ A person is generally liable to the state if the person "violates or disregards an
order, permit, or other determination" of the DEC under the Water, Air, Energy, and
Environmental Conservation Code and "thereby causes the death of fish, animals or
vegetation or otherwise injures or degrades the environment of the state...’’L~ The
attorney general may recover damages under this provision, and liability includes costs
recovered for the restocking of injured land or waters or to replenish a damaged or
degraded resource or to otherwise restore the environment to its condition before the
injury.~ It is a class A misdemeanor if criminal negligence is found.16
¯ Obstruction, diversion or pollution of "water of the state, either fresh or salt,
utilized by salmon in the propagation of species, by ...casting, passing, throwing, or
dumping tree limbs or foliage, underbrush, stumps, rubbish earth, stones, rock or other
debris, or passing or dumping sawdust, planer shavings, or other waste or refuse of any
Idnd in those waters" is prohibited without a permit.~7 Also a permit is required to
render the waters described above "inaccessible or uninhabitable for salmon for
spawning or propagation.’’Ls A violation of these provisions is a misdemeanor
punishable by a fine of between $100 and $500.~9 The permit may be granted if the
purpose is "to develop power, obtain water for civic, domestic, irrigation,
manufacturing, mining, or other purposes tending to develop the natural resources of
the state.’’z°
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ With respect to forest resources and practices, the state, with the DEC as lead
agency, "should exercise its full responsibility and authority for control of nonpoint
source pollution with respect to the Federal Water Pollution Control Act."zl While this
policy is not itself an enforceable mechanism, the law further provides that the
Commissioner of Natural Resources ("Commissioner") may issue nonpoint source
pollution regulations subject to DEC approval,zz
¯ On state, municipal, and private forest land, state law provides that
"environmentally sensitive areas" shall be recognized "in the development of
regulations and best management practices that are designed to implement nonpoint
source pollution control measures authorized under this chapter.’’z~ Also "significant
adverse effects of soil erosion and mass wasting on water quality and fish habitat shall
be prevented or minimized.’’z~
¯ Before operations begin on municipal or private forest land or on state land not
managed by the division of forestry, the operator must submit to the state forester (who
heads the division of forestry) a "detailed plan of operations" which must be reviewed
within thirty days. :Unless a stop-work order is issued or the agency extends the review
period, the operator may commence work, at the latest, thirty days after submission of
the planY The plan must be renewed annually. The state forester may grant a variance
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from the statute or regulations if "the harm intended to be avoided by the requirement
is not likely to occur because of site-specific circumstances relating to t~e particular
activity and is not likely to cause harm to fish habitat or water quality, z~ Also small
commercial operations and primarily noncommercial operations are exempt,z7 The
Commissioner may assess civil fines and request that the attorney general seek an
injunction for violations of directives or stop-work orders,z8 Upon making a
determination that an activity violates this chapter, the state forester may issue a
directive ordering the person to cease the violation or repair any resulting damage. If
the person requests a hearing, then the activity may continue unless the state forester
issues a stop-work order.29 Where a person violates a directive requiring repair or
correction of damage, the Commissioner may proceed with the repair and the violator
is liable for the cost.3° Violation of statute, regulation, directive or stop-work order can
result in a maximum civil fine of $10,000.31 If criminal negligence is found, then the
violation is a Class A misdemeanor.3z
¯ For each state forest, the Commissioner is required to prepare a forest
management plan that considers and permits various forest uses, as well as "soil
characteristics, water quality and watershed management..33 Under the Alaska Lands
Act, regardless of whether a forest management plan has been prepared, before the
Department of Natural Resources ("DNR’) can authorize timber harvest (except for
harvests of ten acres or less or timber salvaged from land cleared for nonforest use), the
DNR must adopt a forest land use plan that considers, among other factors, fish and
wildlife habitat, including retention of riparian, wetland and ocean-shoreline
vegetation; water quality and watershed management.34 Finally, the Commissioner is
to adopt regulations to protect riparian areas that provide higher standards of
protection for lands managed by the DNR than other public or private land.3s
Specifically, for state lands managed by the DNR, no harvest is permitted within 100
feet of the water body, subject to certain exceptions and depending upon whether the
land is located north or south of the Alaska range.~ Whereas the timber harvest
riparian standards for private land located in a coastal spruce or hemlock forest vary
depending upon the water classification, distance of the activity from the water body
and slope stability standards. For other private forest land, riparian standards are
established by regulation)7 The same exemptions, enforcement mechanisms and
sanctions apply here that are discussed above with respect to the general forestry
provisions.

Agriculture Requirements
¯ Generally, Alaska state law regulates the licensing of pesticides.38 More
specifically, "a person may not spray or apply...pesticide or broadcast chemical in a
manner that may cause damage to or endanger the health, welfare, or property of
another person, or in a manner that is like{y,, to pollute the air, soil, or water of d~e state
without prior authorization of the [DEC].’ 39 Enforcement and sanctions follow same
provisions as outlined above under general discharge limitations.

Development and Other Earth-Disturbing Activities
¯ Alaska law provides for local land use regulation, planning and zoning, but
state law does not prescribe specific nonpoint source duties in this context.
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Endnotes
Alaska Star. 46.03.710.
Alaska Star. 46.03.070.
Alaska Star. 46.03.820.
Alaska Stat. 46.03.850(a)-(c ).
Alaska Stat. 46.03.765.
Alaska Stat. 46.03.760(a) (1)-(3).
Alaska Stat. 46.03.790(a) (1).
Alaska Stat. 46.03.800(a), (b).
Alaska Stat. 46.03.800(b).
~o Alaska Stat. 46.03.810.
~ Alaska Star. 16.05.870(b).
~z Alaska Stat. 16.05.870.
~3 Alaska Stat. 16.05.880.
L4 Alaska Stat. 46.03.780(a).
~6 Alaska Stat. 46.03.780(b),(c ).
~6 Alaska Stat. 46.03.790(a)(1).
~7 Alaska Stat. 16.10.010(a)(1).
~ Alaska Stat. 16.10.010(a) (2),(3).
~9 Alaska Stat. 16.10.030.
2o Alaska Stat. 16.10.020.
2~ Alaska Stat. 41.17.010(5).
~ Alaska Stat. 41.17.055(d).
23 Alaska Stat. 41.17.060(b) (2).
24 Alaska Stat. 41.17.060(b) (5).
2~ Alaska Stat. 41.17.090(c ),(e), (i).
26 Alaska Stat. 41.17.087(a).
~7 Alaska Stat. 41.17.900(c ).
2~ Alaska Stat. 41.17.131(a),(d).
2~ Alaska Stat. 41.17.136,138.
~o Alaska Stat. 41.17.131(e).
3~ Alaska Stat. 41.17.131(a).
~ Alaska Stat. 41.17.t31 (b).
~3 Alaska Stat. 41.17.230(a).
~ Alaska Stat. 38.05.112(a),(c ).
3~ Alaska Stat. 41.17.115(b).
~6 Alaska Stat. 41.17.118(a).
3~ Alaska Stat. 41.17.116 (a) , (b) .
36 Alaska Star. 46.03.320.
39 Alaska Star. 46,03.730.
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ARIZONA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Arizona’s water pollution law has provisions that authorize development of a
program for nonpoint source discharges, which may include, but does not require,
development of enforceable mechanisms. It also has a general discharge prohibition
applicable to intentional or grossly negligent discharges. Arizona also provides for
aquifer protection permits that address some nonpoint source discharges to
groundwater.
¯ Arizona law requires the Department of Environmental Quality (DEQ) to
adopt not only permit requirements for point sources and for certain facilities likely to
pollute aquifers, but also to adopt a "program to control nonpoint source discharges of
any pollutant or combination of pollutants into navigable waters." ~ Thus, enforceable
mechanisms could be created by regulation. Enforcement mechanisms available under
the law generally include orders, injunctions, and court actions to recover civil penalties
not to exceed $25,000 per day.2
¯ Arizona’s general discharge prohibition makes it a criminal offense to
discharge, with intent or gross negligence, any substance to waters without a required
permit or other "appropriate authority," or to violate a water quality standard.3
¯ Arizona has a regulatory program for aquifer protection permits that has some
bearing on nonpoint discharges. Facilities that may produce discharges to groundwater
4 Some of these include nonpoint source activities,
require an aquifer protection permit.
such as mines. The DEQ is further authorized to issue general permits under the
aquifer protection program, including general permits requiring use of best
management practices and addressing urban runoff, silviculture, and certain other
activities.5
Other Discharge Limitations
¯ Nuisance authorities provides some additional enforcement authority where
specific health or environmental hazards can be shown. Arizona defines an
environmental nuisance as "creation or maintenance of a condition in the soil, air or
water that causes harm to the public health or the environment and that is not
otherwise subject to regulation under this title."6 Examples include: "6. the pollution or
contamination of any domestic waters" and "7. use of cesspools, septic tanks, or sewage
for fertilizing or irrigation without approval."7 The director of DEQ may serve an
abatement order, which becomes final in 30 days. Failure or refusal to comply with
order enables DEQ to abate the nuisance itself and recover costs,s DEQ may also file an
action in superior court for enjoin further violation, compel compliance, or for
abatement.9 Other nuisances, including some water-pollution related act_ions, are
specified by law.~° Arizona also has a savings clause that preserves other causes of
action, including public and private nuisance law.~
13
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¯ Another law provides that "No person shall dump, deposit, place, throw or
leave refuse, rubbish, debris, filthy or odoriferous objects, substances or other trash on
any waterways or the shorelines of any waterways of the state." ~2 Violation is a
misdemeanor, and the violator may be ordered to "correct any unlawful condition,
issued a written warning or written repair order, or issued a citation." m

¯ The crime of criminal littering or polluting is committed if a person unlawfully
"I. Throws, places, drops or permits to be dropped on public property or property of
another which is not a lawful dump any litter, destructive or injurious material which
he does not immediately remove. 2. Discharges or permits to be discharged any sewage,
oii products or other harmful substances into any waters or onto any shorelines within
the state..."~4 The offense is a felony if it is a knowing violation, if the material exceeds
300 Ibs. or I00 cu.ft., or if it is done for a commercial purpose. It is a misdemeanor if it
is not a felony and "involves placing any destructive or injurious material on or within
fifty feet of a highway, beach or shoreline of any body of water used by the public.’’~5

Fish/Fisheries Laws
¯ The game and fish commission may bring an action against "any person,
corporation, or government agency, to restrain or enjoin the person, corporation, or
government agency from discharging or dumping into a stream or body of water in the
state any deleterious substance which is injurious to wildlife."t6 It is also unlawful to
take a fish by any means other than angling unless otherwise provided by the
commission, subject to fine of $10 and misdemeanor penalty.17 Because there is no
intent requirement, this may provide some recourse for fish kills.
OPERATIONAL REQUIREMENTS

Forestry Requirements
State law does not appear to specify operational requirements related to
nonpoint source water pollution from forestry activities.

Agriculture Requirements
¯ Arizona law provides that the director of DEQ shall adopt rules for
agricultural general permits consisting of BMPs for "regulated agricultural activities"
defined as "application of nitrogen fertilizer or a concentrated animal feeding
e
Individual
for regulated
agricultural
cOrPi~errait~on~’~
nTehrea~mUlitt~roa~ Bg~
are not subject
to the general
legal
~ permits permits
activities are generally not required.2° Agricultufal BMPs are those that DEQ has
determined "to be the most practical and effective means of reducing or preventing the
discharge of pollutants by regulated agricultural activities.’’21 The Director shall require
"application of all economically feasible" BMPs that are the "most practical and effective
means of reducing or preventing the discharge of pollutants by regulated agricultural
activities but shall not require application of more stringent practices if such a
requirement would result in cessation of the regulated activity.’’2a Advisory committees
were established to develop appropriate BMPs and recommend them to DEQ.
Representatives from DEQ, the state department of agriculture, Dept. of Water
I4
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Resources, and college of agriculture at University of Arizona are on the committees.2a
Use of BMPs may be waived in a specific region if DEQ determines that existing
regulated agricultural activities will not cause or contribute to violations of water
quality standardsJ~ Violation of the BMPs can result in revocation of the general permit
after notice and op~ortunity for hearing and a requirement that the operation obtain an
individual permit.

,, Arizona law also directs the director of DEQ to adopt, by rule, a "surface water
quality general gr,,azing permit consisting of voluntary best management practices for

grazing activities ,.26 The rule must be adopted within 180 days after receiving the
recommendations of a grazing best management committee.27 The committee includes
representatives of DEQ, the state Dept. of Agriculture, the Dept. of Water Resources, the
dean of the University of Arizona College of Agriculture, and 3 cattle ranchers and 1
sheep rancher appointed by the governor. Although the director shall require the
application of economically feasible VBMPs that are "the most practical and effective

means" of reducing or preventing discharge of pollutants by grazing activities, the
director "shall not require application of more stringent practices if such a requirement

would result in cessation or significant reduction of grazing activity." "The director may
waive the use of voluntary best management practices in a designated region if he
determines that existing grazing activities will not cause a violation of the adopted
water quality standards for navigable waters.’’28 Because the law requires development
of and issuance of a permit, it is arguably an enforceable mechanism, but the term
"voluntary" may pose impediments to actions beyond simply requiring the permit.
¯ Arizona regulates pesticides and provides for permits, licensing, and
certifications, including training requirements and reporting, buffer zones, pesticide
management areas, and enforcementJ9 Registration requirements designed to protect
water quality are enforceable.3° Continued registration, sale, or use of a pesticide is not
allowed if it would cause a "violation of water quality standards at the applicable point
of compliance. ,,at
Development and Other Earth-Disturbing Activities
No operating requirements are set forth, apart from any that may be contained in
urban stormwater programs under the federal Clean Water Act or that may be
authorized by general land use regulation such as zoning. Boards of supervisors may
adopt and enforce standards for excavation, landfill and grading to prevent
unnecessary loss from erosion, flooding and landslidesY
Endnotes
Ariz. Rev. Stat. Ann. 5 49-203.A.
Ariz, Rev. Stat. Ann. 55 49-261, 49-262.
Ariz. Rev. Stat. Ann. 5 49-263.A.
Ariz. Rev. Star. Ann. 5 49-241.A.
Ariz. Rev. Stat. Ann. 5 49-246.
Ariz. Rev. Star. Ann. 5 49-141.
Ariz. Rev. Star. Ann. 55 49-141.6., 7.
Ariz. Rev. Stat. Ann. 5 49-142.A.
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9. Ariz. Rev. Stat. Ann. 5 49-142.C.
~o. Ariz. Rev. Stat. Ann. 5 36-601.
u. Ariz. Rev. Stat. Ann. 5 49-206.
~2. Ariz. Rev. Star. Ann. 5 5-348.
,3. Ariz. Rev. Stat. Ann. 5 5-391.
’~’ Ariz. Rev. Star. Ann. 5 !3-i603.A.
~s’ Ariz. Rev. Star. Ann. 5 13-1603.B.
~6. Ariz. Rev. Star. Ann. 5 17-237.
L7 Ariz. Rev. Star. Ann. 55 17-301, 17-309, 17-314.
~6, Ariz, Rev. Star. Ann. 5 49-247, 5 201,29.
~9~
Ariz. Rev. Star. Ann. 55 49-245, 49-246.
2o, Ariz. Rev. Star. Ann. 5 49-247.A.
2~, Ariz. Rev. Star. Ann. 5 49-247.B.
22 Ariz, Rev. Star. Ann. § 49-247.E.
23. Ariz. Rev. Stat. Ann. 5 49-248.
"~
24. Ariz. Rev. Star. Ann. 5 49-247.B.
25. Ariz. Rev, Star. Ann. 5 49-247.G.
26, Ariz. Rev. Star. Ann. 5 49-202.01.
27. Ariz. Rev. Star. Ann. 5 49-202.02.
26. Ariz. Rev, Star. Ann. 5 49-202.01.B.
29. Ariz. Rev, Stat. Ann. § 3-343, 3-352, 3-363 et seq.
3o. Ariz. Rev. Star. Ann. § 49-302 et seq.
3~. Ariz. Rev. Star. Ann. 5 49-309.D.
32. Ariz, Rev, Star. Ann. 5 11-251.36.
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ARKANSAS
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Arkansas’ water pollution control law contains a general discharge prohibition
that may be used to take enforcement against nonpoint source discharges that cause
water pollution or against the placement of wastes that are likely to cause ~vater
pollution.
¯ The Arkansas Water and Air Pollution Control Act~ makes it unlawful to
"cause pollution ... of any of the waters of this state," or to "place or cause to be placed
any sewage, industrial waste, or other wastes in a location where it is likely to cause
pollution of any waters of this state.’’2 "Pollution" is defined as "such conta~nination or
other alteration of the physical, chemical, or biological properties of any waters of the
state, or such discharge of any liquid, gaseous, or solid substance in any waters of the
state as will, or is likely to, render the waters harmful, detrimental, or injurious to
public health, safety, or welfare; to domestic, commercial, industrial, agricultural,
recreational, or other legitimate beneficial uses; or to livestock, wild animals, birds, fish,
or other aquatic life.’’a
The Arkansas Pollution and Ecology Commission enforces the Act, and is
authorized to conduct investigations to determine the existence of violations. The
Commission may conduct administrative proceedings, and also may institute civil
enforcement actions in the proper court. Except in emergencies, no administrative
penalty may be assessed without the opportunity for a hearing, and the Commission
must provide public notice and an opportunity to comment. Parties may request an
appeal to the court without a jury. Administrative penalties may be no greater than
$10,000 per day of violation; civil actions may result in penalties not over $ I0,000 per
day of violation, an order to enjoin violations and/or compel compliance, an order for
remedial measures, and recovery of all costs, expenses, and damages.4
Any violation of the Act also is a criminal misdemeanor, punishable by
imprisonment for not more than one year, a fine of not more than $25,000, or both. A
purposeful, knowing, or reckless violation that "creates a substantial likelihood of
adversely affecting" human health or the environment is a felony, punishable by
imprisonment for not more than 5 years, a fine of not more than $50,000, or both; a
purposeful, knowing, or reckless violation that "places another person in imminent
danger of death or serious bodily injury" is punishable by imprisonment of not more
than 20 years, a fine of not more than $250,000, or both. Further, if pecuniary gains are
made from the commission of the offense, the state may seek an additional fine of
double the amount of the gain.5
Other Discharge Limitations
¯ In addition to the prohibition under the Water and Air Pollution Control Act,
Arkansas’ Solid Waste Management Act makes it unlawful to "sort, collect, transport,
17
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process, or dispose of solid waste ... in such a manner or place as to cause or be likely to
cause water pollution within the meaning of the Arkansas Water and Air Pollution
Control Act?Enforcement and penalties are the same as for the process enumerated in
the Water Pollution Control Act, above.7
¯ The Litter Control Act makes it unlawful to drop [or] discard ... litter ... into
any river, lake, pond, or other stream or body of water within this state. ,,8 There is no
violation of the Act if the property is designated as a permitted disposal site, if the litter
is deposited in such a manner as to prevent it from being carried away or deposited by
the elements in waters of the state, or if the person is the owner or tenant in lawful
possession of the property and the litter does not create a public nuisance, health or fire
hazard. Violation of the Act is a misdemeanor; first-time offenses are subject to a $100
fine or 100 hours of community serviceJ

¯ Various sections of the code refer to nuisance law, but none specifically define
"nuisance" or nuisance standards in the context of water pollution,m The Department of
Pollution and Ecology is among the agencies authorized to pursue legal actions for
public nuisance,tt as is the State Board of Health, which may investigate and report on
potential nuisances, order their abatement, or order the local sheriff to compel
complianceJz Arkansas caselaw reflects instances where water pollution was held to be
an actionable nuisance,t~ In addition, the zoning law provides that "every structure, fill,
development.., placed within a flood prone area in violation of measures enacted under
¯
,,14,
the authority of this section is a public nuisance.
The Right to Farm Act prevents pre-existing farms from being sued for nuisance,
stating that "agricultural facilities running for one year without nuisance will not be
held liable for nuisance due to changes in the surrounding locality.’’t5 However, unlike
similar laws in other states, Arkansas’ Act makes an exception for pollution, and allows
nuisance suits for pollution to be brought even against pre-existing farms:"damages
sustained by pollution will not be limited by this section.’’m

Fish/Fisheries Laws
The Arkansas code contains two separate provisions applicable to protection of
fish that may provide enforceable mechanisms for some nonpoint source discharges.
¯ "Any person who shall poison any lake or stream of water for the purpose of
killing fish, stock, or for any other purpose shall be deemed guilty of a misdemeanor and
upon conviction shall be fined in any sum not less than one hundred dollars ($I00) nor
more than five hundred dollars ($500).’’t7
* In addition, ’~it shall be unlawful for any person to deposit, throw, drop, or
discharge in any manner in any of the waters of this state any substance, liquid, or gas
or anything else that will or does intoxicate or stupefy or in any manner injure any fish
therein, whether done for the purpose of catching or taking fish or not.’’~8 For purposes
of this provision, "waters of this state" are defined as "all streams, lakes, ponds, sloughs.
bayous, marshes, or other waters, wholly or in part within this state.’’m "Any person
violating this section shall be deemed guilty of a felony. Upon conviction, he shall be
confined in the state penitentiary for a term of not less than one (1) month nor more
than twelve (12) months."a°
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OPERATIONAL REQUIREMENTS
Forestry Requirements
State forestry laws do not appear to contain enforceable provisions directly
relating to nonpoint source discharges. There is a single restriction on tree-cutting near
river beds.
¯ "It is unlawful to remove any trees growing below the normal high watermark
on any river or stream in this state which has been designated as a navigable river or
stream .... Any person violating the provisions of this section shall be guilty of a
misdemeanor and upon conviction shall be punished by a fine of not less than ten
dollars ($10.00) nor more than one thousand dollars ($1,000)Y
Agriculture Requirements
¯ Soil Conservation Districts are authorized to make regulations to control
erosion/-z If the regulations are violated, directors of the local soil district may bring an
action in chancery court, which may order the person to comply or take abatement
measures, or authorize the directors of the district to enter the land to abate the
violation. If the directors abate the violation, they may apply to the court to order the
offender to reimburse the costs of abatement.
¯ The Arkansas Pesticide Control Act~3 makes it unlawful for any person to
"dispose of, discard, or store pesticides or pesticide containers in a manner as to ...
pollute any water supply or waterway,z4 Enforcement is handled by the State Plant
Board,~5 which may make inspections to determine if violations exist and bring an
action in the appropriate court for an injunction,z6 Violations are a misdemeanor,
punishable on the first offense by a fine of $100 - $1000, and on subsequent offenses by a
fine of $500 - $2000Y
¯ The Arkansas Pesticide Use and Application Act primarily prohibits use of
pesticides without a license. However, it also authorizes the State Plant Board to "issue
regulations relating to the conditions under which pesticides may be applied and ...
restrict or prohibit use of pesticides to prevent unreasonable adverse effects" to plants,
wildlife, fish, humans, animals, or beneficial insects/-8 Use of pesticides without a license
or violation of the regulations is a misdemeanor, subject to a fine of $100-$2000 for
"commercial parties" and $100-$500 for "private parties.’’~-9
Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act, or that may be authorized under general land use regulation such as
zoning, Arkansas has minimal authority potentially applicable to nonpoint sources.
¯ The zoning law declares that "every structure, fit1, development.., placed
within a flood prone area in violation of measures enacted under the authority of this
section is a public nuisance.’’~° Thus, where municipalities have promulgated zoning
ordinances restricting development in floodplains, violators can be prosecuted under
nuisance law.
19
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Endnotes
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Ark.
Ark.
Ark.
Ark.

Code
Code
Code
Code

Ann. § 8-4-101 et seq.
Ann. § 8-4-217.
Ann. § 8-4-I02.
Ann. § 8-4-I03.

~’ Ark. Code Ann. § 8-4-I03.
6. Ark. Code Ann. § 8-6-205.
7~ Ark. Code Ann. § 8-6-204.
~ Ark. Code Ann. § 8-6-406.
9. Ark. Code Ann. § 8-6-404.
L0. Indeed, the 1993 amendments to the Water Pollution ContrOl Act st_tuck the words "or creates a
nuisance" from the definition of "pollution." Ark. Code Ann. § 8-4-I02.
~L Ark. Code Ann. § 8-4-107.
~z~ Ark. Code Ann. § 20-7-113.
~’ See, e.g., Ratzlaff v. Franz Foods of Ark., 468 S.~V.2d 239 (Ark. 1971) (holding defendant company
liable for damages caused by discharge of "noxious wastes" into creek): City of Fayetteville v. Stanberry,
807 S.W.2d 26 (Ark. 1991) and City of Springdale v. Weatherton, 410 S.’vV.2d 754 (Ark. 1967) (overflow or
discharge of sewage from city sewer line into streams); Consolidated Chemical v. "White, 297 S.W.2d 101
(Ark. 1957) (stockpile of lignite and other waste material from mining operaHons causing r_he "washing"
and deposit of wastes on plaintiffs land). But see Downing v. Ficher, WL 551399 (Ark. Ct. App. 1996)
(erosion caused by surface waters diverted from construction site held not to cons~tute a nuisance).
~4. Ark. Code Ann. § 14-268-101.
~s Ark. Code Ann. § 2-4-I07.
~6" Ark. Code Ann. § 2-4-106.
~7. Ark. Code Ann. § 5-72-I01.
~ Ark. Code Ann. § 15-43-317.
~9. Ark. Code Ann. § 15-43-301. The definition also contains an exception: "waters which are confined
within a pond, tank, or lake, situated entirely on the
abnormal flood condi~ons, are in no way connected by
of water, or with any or_her body of water not situated
privately owned waters and shall not be cons~ued to be
Id.
z0. Ark. Code Ann. § 15-43-317.

premises of a single owner and which, except under
water or with any order flowing stream or body
on [he premises of the owner, are declared to be
included in the expression "waters of this state."

~ Ark. Code Ann. § 5-72-I02.
2~. Ark. Code Ann. § 14-125-501.
~’ Ark. Code Ann. §§ 2-16-401 et seq.
~’ Ark. Code Ann. § 2-16-411 (4).
~’ Ark. Code Ann. § 2-16-405.
~’ Ark. Code Ann. § 2-16-412.
~’ Ark. Code Ann. § 2-16-404.
~ Ark. Code Ann. § 20-20-206.
~9. Ark. Code Ann. § 20-20-204.
~0. Ark. Code Ann. § 14-268-101.
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CALIFORNIA
EnforceabIe Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
California’s Porter-Cologne Water Quality Control Act contains enforceable
permitting provisions that may be applied to nonpoint source discharges. The law also
empowers regional water quality control boards toorder the abatement of discharges,
including nonpoint source discharges, that create or threaten to create pollution.
¯ The Porter-Cologne Act requires "[a]ny person discharging waste, or proposing
to discharge waste, within any region that could affect the quality of the waters of the
state..." to file a "report of waste discharge" with the regional water quality control
board} The regional board must then issue waste discharge requirements (WDRs) essentially a permit -- implementing "any relevant water quality control plans" and
taking into consideration the beneficial uses to be protected, the water quality objectives
reasonably required for that purpose, other waste discharges, and the need to prevent
nuisances,z The law prohibits any discharge prior to filing of the report and the
issuance of WDRs, or the expiration of prescribed decision times after filing the report,
or receipt of a waiver.3 The law allows regional boards to "conditional[ly]" waive the
report of waste discharge and WDRs for specific discharges or types of discharges
"where the waiver is not against the public interest." The waiver may be terminated at
any time by the board) California uses these provisions in the nonpoint context as a
backup to voluntary and incentive based mechanisms, using the regional boards’ power
to require a report of waste discharge or to grant a conditional waiver. Timber
operations conducted under the state’s Z-Berg-Nejedly Forest Practices Act are exempt
from the waste discharge requirements if the Act’s requirements are certified as best
management practices (BMP) by EPA, unless the State Water Resources Board makes a
finding that compliance by forestry operations is not protecting water quality, or the
forestry board requests issuance of WDRs.5
¯ A second provision includes general abatement authority. "Any person who
has discharged or discharges waste into the waters of this state in violation of any waste
discharge requirement or other order or prohibition issued by a regional board or the
state board, or who has caused or permitted, causes or permits, or threatens to cause or permit
any waste to be discharged or deposited where it is, or probably will be, discharged into the
waters of the state and creates, or threatens to create, a condition of pollution or nuisance, shall
upon order of the regional board, cleanup the waste or abate the effects of the waste, or
in the case of threatened pollution or nuisance, take another necessary remedial action,
including, but not limited to, overseeing cleanup and abatement efforts.’’~
Enforcement under Porter-Cologne is by order, injunction, or remedial action
with cost recovery.7 Other sections of the law provide for civil penalties, injunctions,
misdemeanor prosecutions, and administrative orders.8
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¯ Another provision, with some bearing on enforceable requirements, requires
the state Water Resources Board to "establish fees applicable to a11 point and nonpoint
dischargers who discharge to enclosed bays, estuaries, or any adjacent waters in the
contiguous zone or the ocean...The fees shaDecember 14, 199811 create incentives to
reduce discharges to the ocean, bays, and estuaries and shall be based on the relative
9
threat to water quality
fromdmchargers.
..... However,
pomt and nonpolnt
[n]o,fee m,,ay
be imposed pursuant to this section on any agricultural nonpoint source discharger. Lo
Other Discharge Limitations
California has numerous nuisance law authorities potentially applicable to
nonpoint source water pollution, in addition to "nuisance" as def~ned in Porter-Cologne
itself.LI The remedies against a public nuisance are: criminal "indictment or
information...: [a] civil action: or... Abatement."~2
¯ "Anything which is injurious to health, or is indecent, or offensive to the
senses, or an obstruction to the free use of property, so as to interfere with the
comfortable enjoyment of life or property by an entire community or neighborhood, or
by any considerable number of persons, or unlawfullly obstructs the free passage or
use, in the customary manner, of any navigable lake, or river, bay, stream, canal, or
basin...is a public nuisance."~3
¯ "Anything which is injurious to health..or is indecent or offensive to the senses,
or an obstruction to the free use of property, so as to interfere with the comfortable
enjoyment of life or property, or unlawfully obstructs the free passage or use, in the
customary manner, of any navigable lake, or river, bay, stream, canal, or basin..is a
nuisance."’4

¯ "Every person who litters or causes to be littered, or dumps or causes to be
dumped, any waste matter into any bay, lagoon,’channel, river, creek, slough, canal,
lake, or reservoir, or other stream or body of water, or upon a bank, beach, or shore
within 150 feet of the high water mark of any stream or body of water, is guilty of a
misdemeanor.’’is For purposes of this offense, littering means the "willful or negligent
throwing, dropping, placing, depositing, or .sweeping, or causing any such acts, of any
waste matter on land or water in other than appropriate storage containers or areas
designated for such purposes.’’~6 "Waste matter" means "discarded, used, or leftover
substance including, but not limited to...any garbage, trash, refuse, paper, container,
packaging or construction material, carcass of a dead animal, any nauseous or offensive
matter of any kind, or any object likely to injure any person...’’~7 This offense is
punishable by a fine of $100 to $1,000.
¯ The Health and Safety Code contains other specific prohibitions: "no person
shall put the carcass of any dead animal, or the offal from any ,,sla ,u, ghter pen, corral, or
butcher shop, into any river, creek, pond, reservoir, or stream. ~8 ’No person shall put
any water closet, privy, cesspool or septic tank, or the carcass of any dead animal, or
offal of any kind, in, or upon the borders of any stream, pond, lake, or reservoir from
which water is drawn for the supply of any portion of the inhabitants of this state..." ~9
"No person shall allow an,,~ .... [of same] to remain in or upon the borders of any stream,
pond, lake or reservoir .... z0 contamination of water supply by live stock. It is also
unlawful to dump "garbage" "in or upon the navigable waters of this state.’’22 Violations
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of these provisions are punishable as misdemeanors.23 In addition, "Anything done,
maintained, or suffered, in violation of any of the provisions of this article is a public
nuisance, dangerous to health, and may be summarily abated as such.’’24 Nevertheless,
"Nothing,~hich is done or maintained under the express authority of a statute can be a
nuisance. ~s

However, "No agricultural activity, operation, or facility, or appurtenances
thereof, conducted or maintained for commercial purposes, and in a manner consistent
with proper and accepted customs and standards, as established and followed by
similar agricultural operations in the same locality, shall be or become a nuisance,
private or public, due to any changed condition in or about the locality, after it has been
in operation from more than three years if it was not a nuisance at the time it began.’’~6
But the right-to-farm nuisance exemption "shall not invalidate" applicability of
provisions of the state’s Health and Safety Code, Fish & Game Code, Food &
Agriculture Code, or Porter-Cologne.Act, if the activity cons!itutes a nuisance
"specifically defined or described in any of those provisions. ’~ The Health & Safety
Code further provides that none of its prohibitions "shall be held to prevent the grazing
of livestock in areas embracing any stream or watershed where the grazi.n:g would not
tend to render the waters unwholesome of injurious to the public health. ~8

Fish/Fisheries Laws
¯ A provision of the Porter-Cologne law is designed to protect commercial
shellfish harvesting "from the effects of point and nonpoint pollution sources.’’29
Regulation is authorized once an area is "threatened." This is defined as an area that has
been downgraded or restricted by the state’s Department of Health Services, subjected
to closure for more than 30 days per year for 3 previous years, or formally determined
by a regional water quality control board, the Depa,,r.tment
of Fish & Game, or the
30 Once the
California Coastal Commission to be threatened.
nature, sources, scope,
and degree of the pollution affecting a commercial shellfish growing area have been
determined, the regional board, with the advice of the local technical advisory
committee, shall order appropriate remedial action, including the adoption of best
management practices to abate the pollution affecting that area.’’3~ However, the law
further provides that "if agricultural sources of pollution have been identified as
contributing to the degradation of shellfish growing areas, the regional board shall
invite members of the local agricultural community representing the type of agricultural
discharge affecting the local shellfish growing area, the local resource conserve district,
the local soil conservation service ..... and affected shellfish growers to develop and
implement appropriate short- and long-term remediation strategies that will lead to a
reduction in the pollution affecting the commercial shellfish growing area.’’3~¯ The Fish and Game Code contains several provisions that appear to create
enforceable prohibitions applicable to nonpoint discharges. "Except [as authorized by a
permit, license or waiver issued by the state water resources control board, a regional
board, or federal permit for which a state water quality certification has been issued] ....
it is unlawful to deposit in, permit to pass into, or place where it can pass into the
waters of this state any of the following: (1) Any petroleum, acid,...or residuary product
of petroleum, or carbonaceous material or substance. (2) Any refuse, liquid or solid,
from any...factory of any kind. (3) Any sawdust, shavings, slabs, edgings. (4) Any
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factory refuse, lime, or slag. (5) Any cocculus indicus. (6) Any substance or material
deleterious to fish, plant life, or bird life.’’33
¯ A separate provision makes it "unlawful to deposit, permit to pass into, or
place where it can pass into the waters of the state, or to abandon, dispose of, or throw
away, within 150 feet of the high-water mark of the waters of the state, any cans, bottles,
garbage, motor vehicle or parts thereof, rubbish, or the viscera or carcass of any dead
mammal, or the carcass of any dead bird.’’34
These Fish & Game Code provisions are enforced as misdemeanors, although the
first is also punishable by civil penalty of up to $25,000.35 Another provision of the
Code allows the state to recover damages for unlawful destruction of wildlife or fish.36
¯ The Fish & Game Code requires stream alteration permits; this may be
applicable in some instances to some ~onpoint source pollution, as it applies where
debris, waste or other material may pass into the waters of any river, stream or lake. It
is "unlawful for any person to substantially divert or obstruct the natural flow or
substantially change the bed, channel, or bank of any river, stream, or lake designated
by the department, or use any material from the streambeds, without first noOfying the
department" and obtaining the agreement of the Department (or pursuant to
arbitrators’ decision if another state agency is involved and agreement is not reached).37
OPERATIONAL REQUIREMENTS
Forestry Requirements
The Z’Berg-Nejedly Forest Practices Act contains numerous provisions
addression nonpoint source pollution in the operating context of timber practices and
harvests.36 The law provides for the division of the state into 3 districts (coast forest,
northern forest, southern forest), with distinct rdles established by the state board of
forestry.39
¯ The rules must "protect the soil, air, fish, and wildlife, and water resources,
including, but not limited to, streams, lakes, and estuaries.’’4° The rules must include
measures for "soil erosion control, for site preparation that involves disturbance of soil
or burning of vegetation following timber harvesting activities .... for water quality and
watershed control, for flood control .... [etc]." The rules must set forth tree stocking
standards.~ Soil erosion must be controlled, and the board must conduct research and
"promulgate regulations for each district to govern timber operations that may cause
significant soil disturbance.’’~z In addition to these rules, "the board shall adopt rules for
control of timber opeartion which will result or threaten to result in unreasonable
effects on the benficial uses of the waters of the state" including rules for disposal of
petroleum products, refuse, and sanitary wastes, construction of stream crossings to
protect free passage of water and fish, minimizing damage to unmerchantable
streamside vegetation, minimizing damage to streambeds or banks, conn’ol of slash,
debris, fill, and side cast earth which may be carried into streams, and minimizing the
effects of erosion on watercourses and lakes by installation and maintenance of cenain
drainage facilities, soil stabilization treatments, and planned abandonment of roads and
landings.43
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¯ Provisions are implemented through requirements for licensing of foresters
and for filing and approval of timber harvest plans. "[N]o person shall engage in timber
operations until that person has obtained a license from the board."44 The license
requirements include for first time applicants, completion of an education program and
completion of work experience (with the exception of owners operating on their own
lands), and liability insurance.4s Licenses may be denied for misrepresentation,
conviction within i year of application of unlawfully operating without a license, failure
to comply with law and rules within three years prior to date of application, failure to
pay a judgment or reimburse state for expenses resulting from violation of law or rules,
failure to maintain insurance.46
¯ "No person shall conduct timber operations unless a timber harvesting plan
prepared by a registered professional forester has been submitted for such operations to
the department [of forestry] pursuant to this article."~7 The plan must include, among
other provisions, "An outline of the methods to be used to avoid excessive accelerated
erosion from timber operations to be conducted within the proximity of a stream" as
well as measures to protect unique areas and information required to meet the rules.48
The law provides for public comments and review by other agencies.~9 The
promulgated rules are the "sole criteria" for review of the timber harvesting plans, s0
Reports of completion of work must be filed within one month after completion of the
activity described in the plan, and operations must be inspected within six months.5~
¯ California also regulates nonindustrial timberlands, defined as owners with
less than 2500 acres and not primarily engaged in manufacture of forest products.~2 The
law allows nonindustrial "timber management plans," which are reviewed but then
remove the board’s discretion to disapprove individual nonindustrial timber harvest
notices submitted pursuant to th approved plans. The plan must include "(d) An
outline of the methods to be used to avoid excessive accelerated erosion from timber
operations to be conducted within the proximity of a stream" as well as measures to
protect unique areas and information to meet the rules.53 The plan is subject to public
inspection, is reviewed and approved.
Enforcement measures include license actions, misdemeanor prosecutions (with
fines of not more than $I000 per day nor imprisonment for more than 6 months), civil
injunction actions, and departmental corrective actions with cost recoveries,s~ As noted
above, timber operations conducted pursuant to the Forest Practices Act are, in most
instances, exempt from the waste discharge provisions of Porter-Cologne.
¯ Although local government regulation of forestry is largely preempted,~5 the
California Tahoe Regional Planning Agency may adopt rules that are stricter than those
provided under the law or Board of Forestry regulations.56
Agriculture Requirements
¯ As noted above, waste discharge requirements may be applied to some
agricultural nonpoint discharges. In addition, California’s regional water quality
control boards specifically require WDRs for confined animal facilities and "may impose
additional requirements, if such additional requirements are necessary to prevent
degradation of water quality or impairment of beneficial uses of waters of the state’’sT
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Regulations include management of manure application, animal contact with surface
waters, and other conditions,s8
¯ CaIifornia has a fertilizer law, which like those of many states, is aimed
primarily at assuring efficacy and appropriate labeling of the fertilizer: the law includes
licensing of manufacturers and distributors, and registration of products.59 However,
registration may be cancelled or refused if the substance is "detrimental or injurious to
plants, animals, public safety, or the environment when it is applied as directed..."6° The
law is enforced as a petty criminal infraction, by cancellation of registration, and/or by
injunction.6~
¯ The Health & Safety Code provides that "No person shall keep any horses,
mules, cattle, swine, sheep, or live stock of any kind, penned, corralled, or housed on,
over, or on the borders of any stream, pond, lake, or reservoir, in a manner that the
waters become polluted, if water is d~:awn therfrom for the supply of any portion of the
inhabitants of this state."~2 In addition, "No person shall cause or permit any horses,
cattle, sheep, swine, poultry, or any kind of live stock or domestic animals, to pollute
the waters, or tributaries of waters, used or intended for drinking purposes by any
portion of the inhabitants of this state."~3 Violation is punishable as a misdmeanor.~4
However, "Nothing in this article shall be held to prevent the grazing of livestock in
areas embracing any stream or watershed where the grazing would not tend to render
the waters unwholesome or injurious to the public health.’ ~s
¯ California has detailed laws governing the use of pesticides, including
licensing of applicators and registration for pesticides. A pesticide registration may be
cancelled where the material "has demonstrated serious uncontrollable adverse effects
either within or outside the agricultural environment", "is of less public value or greater
detriment to the environment than the benefit received by its use", or that "when
properly used, is detrim,e, ntal
to vegetation, except weed, to domestic animals, or to the
public health and safety.’ ~6 The state also may regulate possession and use of restricted
use material "injurious to the environment or to any person, animal, crop, or other
property".~7 Criteria include "haza~’d to the environment from drift onto sn’eams, lakes,
and wildlife sanctuaries... [or] persistent residues in the soil resulting ultimately in
contamination of the..waterwa, y.s, estuaries or lakes, with consequent damage to fish,
wild birds, and other wildlife. ~8 A full panoply of license and registration actions,
orders, injunctions, civil penalties, and criminal penalties exist under these laws.69
California’s resource conservation districts do not exercise regulatory
enforcement authority over nonpoint source pollution: but may only impose and
enforce conditions for the receipt of funding and technical assistance.7°
Development and Other Earth-Disturbing Activities
¯ California’s land use laws to some extent provide enforceable mechanisms
relevant to nonpoint source pollution from the built environment. California provides
for comprehensive local land use regulation. Counties and cities must adopt
comprehensive plans.7~ Such plans must include a "conservation element" for the
conservation, development, and utilization of waters, forests, soils, rivers, harbors,
fisheries, etc. "The conservation element may also cover (1) The reclamation of lands
and waters. (2) Prevention and control of the pollution of streams and other waters. (3)
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Regulation of the use of land in stream channels and other areas required for the
accomplishment of the conservation plan. (4) Prevention, control, anc correction of the
erosion of soils, beaches, and shores. (5) Protection of watersheds. (6) The location,
quantity and quality of the rock, sand and gravel resources. (7) Flood control.’’72 Also
see the Coastal Act, discussed below, which requires local governments to prepare local
coastal programs consistent with Coastal Act policies, and Coastal Commission
certification.
Land use plans are implemented through zoning regulations and ordinances.73
And further regulation is applied through subdivision ordinances. "The ordinance shall
specifically provide for proper grading and erosion control, including the prevention of
sedimentation or damage to offsite property.’’74 A subdivision map must be
disapproved if inconsistent with the applicable plans, or if "the design of the
subdivision or the proposed improvements are likely to cause substantial
environmental damage or substantially and avoidably injure fish or wildlife or their
habitat.’’75 Local governmental land use planning and zoning, as well as state agency
decisions, are subject to the California Environmental Quality Act (CEQA),76 which
provides for the preparation of Environmental Impact Reports, alternatives analysis,
mitigation, etc. Enforcement of zoning and subdivision requirements is through local
authority, while CEQA is enforceable in court.
¯ California law addresses enforcement of urban stormwater requirements,
technically a point source, but relevant to nonpoint source activities.’7
¯ California’s Coastal ActTM regulates many activities in the coastal area.
Provisions include the goal of biological productivity and water quality,79 limits on
diking, filling, or dredging of coastal waters, wetlands, estuaries, and lakes, 80 and limits
on channelization, dams, alteration of rivers and s~reams.~ A specific provision
provides "(a) Environmentally sensitive habitat area shall be protected against any
significant disruption of habitat values, and only uses dependent on those resources
shall be allowed within those areas. (b) Development in areas adjacent to
environmentally sensitive habitat areas and parks and recreation areas shah be sited
and designed to prevent impacts which would significantly degrade those areas, and
shall be compatible with the continuance of those habitat and recreation areas.’’Sz And
detailed portions of the law establish provisions for development in the coastal zone,
including industrial development.84 The law provides for preparation of local coastal
plans by local governments, and for designation of sensitive coastal resource areas; as
well as for submission and approval of local coastal plans, land use plans, zoning
ordinances,s5 A coastal development permit must be obtained from a certified local
government or from the California Coastal Commission.s6 Enforcement includes
orders, injunctions, and civil penalties.
¯ The McAteer-Petris Act provides for the San Francisco Bay Conservation and
Development Commission.8’ A permit is required for fill activities,s8 Enforcement is by
order, injunction, and civil penalty.
¯ The State Lands Commission does permitting for depositing material or
removing material from wetlands or other waters owned by the state,s9 Violation is a
misdemeanor.
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¯ Stream alteration permits are discussed above under "Fish/Fisheries Laws."
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COLORADO
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Colorado’s Water Quality Control Act~ contains a general policy declaration in
favor of preventing the discharge of untreated pollutants. However, the la~v does not
have a general enforceable prohibition that directly applies to nonpoint sources.
Instead, the Act confers authority on the water quality control commission to adopt
regulations, which may include nonpoint source regulations. The Act specifically
requires the use of non-regulatory mechanisms before regulatory approaches may be
used for agricultural nonpoint sources. It also places express limitations on the use of
permits or other control regulations against agricultural nonpoint source discharges.
* Under the Act, the state water quality control commission may classify state
waters,z and must set water quality standards.3 The commission may also promulgate
"precautionary measures, both mandatory and prohibitory, that must be taken by any
person owning, operating, conducting, or maintaining any facility, process, activity, or
waste pile that does cause or could reasonably be expected to cause pollution of any
state waters in violation of control regulations or...any applicable water quality
standard.’’4 The Act further declares the public policy of the state "to provide that no
pollutant be released into any state waters without first receiving the treatment or other
corrective action necessary to reasonably protect the legitimate and beneficial uses of
such waters.’’5 "Pollutant" is defined as "dredged spoil, dirt, slurry, solid waste,
incinerator residue, sewage, sewage sludge, garbage, trash, chemical waste, biological
nutrient, biological material, radioactive material, heat, wrecked or discarded
equipment, rock, sand, or any industrial, munici~pal, or agricultural waste.’’~ The Act
expressly makes this policy enforceable against point sources, prohibiting pollutant
discharges from point sources without a permit.’ It allows, but does not require,
adoption of such measures for nonpoint sources of pollution. The Act expressly
exempts agriculture return flows and runoff from any permitting requirement except as
required by federal law.8
¯ For specific basins not meeting water quality standards, the commission has
promulgated special control regulations. For example, special regulations for the
Chat_field Reservoir basin9 allocate phosphorus emission limits to major point sources in
the basin and authorize the local basin authority and Water Quality Control Division
"to approve phosphorus poundage credits to point source allocations if nonpoint source
phosphorus reductions can be verified," and require a two-to-one ratio of actual
nonpoint source reduction to point source credit.~° The regulations also mandate that
"counties, municipalities, districts, corporations, proprietorships, agencies, or other
entities with responsibility for activities or facilities that cause or could reasonably be
expected to cause nonpoint source pollution ... shall implement best management
practices for control of erosion and sediments" and that the same entities "which have
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responsibility for stormwater management shall implement nonpoint source control
programs."it

¯ The Act provides that "with regard to nonpoint source water pollution control
related to agricultural practices, the commission and division shall pursue incentive,
grant, and cooperative programs in preference to the promulgation of control
regulations .... Control regulations related to agricultural practices shall be promulgated
only if incentive, grant, and cooperative programs are determined by the commission to
be inadequate and such regulations are necessary to meet state law or the federal act."tz
The Act further declares that "the commission shall not adopt control regulations which
require agricultural nonpoint source dischargers to utilize treatment techniques which
require additional consumptive or evaporative use which would cause material injury
to water rights."ta
Enforcement of control regulations or standards includes a written notice of
violation, which may include a cease-and-desist order or proposed corrective action.14
Violators are entitled to a hearing,t5 Administrative sanctions include cease-and-desist
orders and clean-up orders.Z6 Civil penalties involve administrative and judicial
processes. The state agency requests the penalty and sets the initial level up to $10,000
per day of violation, and the penalty determination is subject to administrative appeal;
however, the ultimate imposition and collection is through judicial action, and the court
may review the amount of the penalty.’r The state may also ask the district attorney to
seek injunctionsJ8 Reckless, knowing, intentional, or criminally negligent violations are
subject to a criminal fine. Maximum fines are $12,000 for reckless or criminally
negligent acts; $25,000 for knowing or intentional acts; and double those amounts for
second violations within a two-year periodJ9
Other Discharge Limitations

¯ Under Colorado’s health code, the staredepartment of public health and
environment has the power and duty "to abate nuisances when necessary for the
purpose of eliminating sources of epidemic and communicable diseases affecting the
public health.’’z° County and district health departments have similar powers,at The
department and county and local boards of health are responsible for enforcement.
They may order abatement, assess a $100 penalty for failure to act upon a nuisance
abatement order within 24 hours, and recoup costs for abatement actions,aa The health
code also empowers courts to order abatement by public authorities at the defendant’s
expense "whenever any ,p, erson is convicted of maintaining a nuisance injurious to the
public health and safety.’ za
¯ Another title states that municipalities have the power "to declare what is a
nuisance and abate the same",a4 Municipalities also have the power "to provide for the
cleansing and purification of water, watercourses, and canals ... when necessary to
prevent or abate nuisances.’’aS Moreover, the water quality act states "nor shall any
provision of this article or anything done by virtue of this article be construed as
estopping individuals, cities, towns, counties, cities and counties, or duly constituted
political subdivisions of the state from the exercise of their respective rights to suppress
nuisances."a6 Municipalities have abatement authority for municipally-declared
nuisances, and can impose fines of up to $1000.z7
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¯ Another law declares "any unlawful pollution or contamination of any surface
or subsurface waters" to be a class 3 public nuisance, but provides that "no action shall
be brought under this paragraph ... if the state department of public health and
environment or any other agencies of state or local government charged by and acting
pursuant to statute or duly adopted regulation has assumed ,j, urisdiction by the
institution of proceeding on that pollution or contamination. 2s Actions for abatement
may be brought by the district attorney or, with the consent of the district attorney, by
the attorney general.~-9 The sanction is an injunction to abate the nuisance or an order for
the sheriff to abate the nuisance at the expense of the owner or operator of the
nuisance.30
With respect to nuisance actions, evidence of compliance with a state water
quality permit "shall constitute a prima facie case that the activity to which the permit
pertains is not a public or private nuisance.’’at Further, agricultural operations are
exempt from common law nuisance actions and local nuisance ordinances where the
operation has been in existence for at least one year, is not being operated negligently,
and has not increased substantially in size.3z

Fish/Fisheries Laws
¯ The fish and wildlife code appears not to provide enforceable authority against
nonpoint source discharges, except as noted below under "Development and Other
Earth-Disturbing Activities." However, it provides that "all wildlife within this state not
lawfu,~ly acquired and held by private ownership is declared to be the property of the
state. Such a declaration arguably might serve as the foundation for a tort claim for
property damage for fish kills. Violations of the wildlife code are misdemeanors
punishable by fines of $50 and "points" in a hunting and fishing license suspension
system.34 Items used in committing a violation are subject to seizure as public
nuisancesfi

OPERATIONAL REQUIREMENTS
Forestry Requirements
The state board of agriculture has the power and duty "to foster and promote the
control of soil erosion on ... forest lands."36 The state forestry laws do not appear to
contain enforceable provisions in this area.

Agriculture Requirements
¯ The soil conservation code creates soil conservation districts, but apparently
does not vest them with regulatory powersY However, the Soil Erosion-Dust Blowing
Act makes it "the duty of the owner or occup!er
of any land in this state to prevent soil
38 The act gives a right of action to
blowing therefrom, as nearly as can be done.
individuals and governments for property damage due to blowing39 dust. However, it
4O
does not apply to any land less than one acre in area.
There are two options for
enforcement of the act: a civil suit for damages, or in emergency situations, an appeal
for administrative action by the county.4t A written complaint to the county board is a
prerequisite to both civil suit and administrative relief. Upon receiving a written
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complaint, a county board may inspect lands and, if necessary, serve a citation or take
corrective action and bill the land owner for costs.42
¯ A 1929 law declares it "the policy of this state to preserve the grasses and
vegetation on the public domain.., and to prevent erosion of the soil and thereby
conserve the waters and water supply originating on the public domain ranges of this
state.’’43 It creates a cause of action to seek an injunction reducing use of public range
lands when "any such range is overstocked or ... said range is about to be overstocked
with the kind of livestock which may be lawfully herded or grazed thereon and ...
vegetation is being permanently destroyed or is about to be permanently destroyed and
the water,,s,u,p, ply upon which any person is dependent is about to be diminished or
impaired. 44 [A]ny person using such range and any person having the right to use
water from any stream or source of supply fed from the watersheds in any such range
may apply,to the court," and "all persons using said range shall be made parties
defendant. ,4s In the court hearing, "if~t is fully and satisfactorily established that such
range is overstocked or is about to be overstocked, the court may determine the number
of livestock that said range or portion of said range is capable of supporting for a period
not exceeding two years, enjo,,ining all persons from willfully or intentionally grazing or
herding any greater number. 46 The court is to give preference in its order to those who
have used the land continuously and customarily for grazing and to neighboring
property ownersY

¯ Colorado has promulgated feedlot ru!es Under the rulemaking authority in the
water quality control act.48 Under these rules, ’concentrated animal feeding operations
are required to operated as no-discharge facilities.’’49 The rules set out best management
practices, which are enforceable using the department’s authority in the water quality
act.s° In addition, the department has extensive rules on the use of sewage sludge
("biosolids") as fertilizer, which were also promulgated under the water quality act?1 In
1998, Colorado voters adopted further controls on animal feeding operations by
referendum.
¯ A targeted amendment to the water quality act directs the commissioner of
agriculture to address groundwater pollution from agricultural chemicalsY- It requires
the commissioner to promulgate rules governing bulk storage and mixing of fertilizers
and pesticides,s3 The agriculture department enforces the standards, may issue cease
and desist orders against violators, and may also bring a civil suit.s4 It may seek civil
penalties of up to $1000 per violation, and in court may seek the same penalties plus
attorneys fees.5~
The same amendment also empowers the commissioner to develop best
manage,m,,ent practices for "any other activity relating to the use of any agricultural
chemical. ,s~ However, this authority is to some extent undercut by the water quality act,
which defines "best management practices," to be "an,,y voluntary activity, procedure, or
practice established by the department of agriculture to address pollutionY If
voluntary practices do not work, the commissioner then can require agricultural
management plans.~8 Further, "if continued monitoring reveals that rules and
regulations adopted by the commissioner ... are not preventing or mitigating the
presence of the subject agricultural chemical to the extent necessary," the water quality
control commission effectively has authority to promulgate additional regulations,s~
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¯ The general state pesticide law gives the commissioner of agriculture the
authority to promulgate rules "adopting a list of restricted use pesticides or limited use
pesticides for the state or designating areas within the state if the commissioner
determines that such pesticides require rules restricting their distribution or use.’’6° The
department also regulates handling, transporta,!ion, storage, display, and disposal of
pesticides and their containersfl It is unlawful to use or cause to be used any pesticide
contrary to the rules or regulations."6~- The commissioner may issue compliance orders,
may bring a civil suit seeking injunctive enforcement of administrative orders, or may
bring a civil enforcement suit without prior administrative action.63 The commissioner
also may suspend, revoke, or deny registrations and licenses of violators,~4 and may
also assess a civil penalty of up to $5000 per violation, with each day a separate
violationJs
¯ The Colorado Chemigation Act governs the addition of agricultural chemicals
to irrigation waterJ6 This practice requires a permit from the department of
agricultureJ? The commissioner of agriculture can deny, suspend, or revoke permits if
the operation does not meet equipment and installation requirements, has
contaminated ground or surface water, or has operated in violation of procedural
requirements of the lawJa Chemigating without a permit is a class 6 felony, punishable
by a fine of up to $1000, and an additional civil penalty of between $100 and $1000
dollars. The department may also seek an injunction against the violator.

Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act or that may be authorized by general land use regulations such as
zoning, state law provides the following authorities potentially applicable to nonpoint
source discharges.
¯ The Colorado Land Use Act provides that "local governments shall be
encouraged to designate areas and activities of state interest and, after such designation,
shall administer such areas and activities of state interest and promulgate guidelines for
the administration thereof’; state agencies are directed to assist local governments in
71
designating areas and developing guidelines for their administration.
Potential areas
of state interest include "natural hazard areas," which include floodplains, as well as
"areas containing, or having a significant impact ~pon, historical, natural, or
archeological resources of statewide importance. 72As part of the designation process,
the local government must adopt local guidelines for administration of the area.73
Development in areas of state interest is subject to a permit system, and the standard for
74
approving a permit is compliance with the local guidelines and regulations.
Local
s
governments designate areas, adopt guidelines, and issue permits] Either the local
government or the Colorado Land Use Commission may take action against "any
person desiring to engage in development in an area of state interest ... who does not
obtain a permit," and violators may be enjoined from engaging in the development]6

As applied to floodplains, the Act requires these areas to be "administered so as
to minimize significant hazards to public health and safety or to property .... Activities
shall be discouraged which, in time of flooding, would create significant hazards to
public health and safety or to property. Shallow wells, solid waste disposal sites, and
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septic tanks and sewage disposal systems shall be protected from the inundation of
floodwaters."77 Similarly, the Act may extend to other kinds of ecologically sensitive
areas, such as wetlands or endangered species habitat.78 However, the Act may not be
construed to affect constitutionally guaranteed property rights or "existing laws or
court decrees with respect to the determination and administration of water rights."79
¯ The wildlife code requires state agencies to give notice to the wildlife
commission 90 days before any action which would "obstruct, damage, diminish,
destroy, change, r~odify, or vary the exist!,ng shape or form of any stream or its,, banks
or tributaries by any type of construction. 80 If the project will "adversely affect’ the
stream, particularly as fishing waters, the commission can request modifications to the
project and ultimately elevate decision on the project to the governorJ~ There are no
sanctions beyond the elevation of inter-agency disputes to the governor.
Endotes
Colo. Rev. Stat. § 25-8-101 et seq.
Colo. Rev. Stat. § 25-8-203.
Colo. Rev. Star. § 25-8-204.
Colo. Rev. Stat. § 25-8-205(I)(c).
Colo. Rev. Star. § 25-8-102(2).
Colo. Rev. Star. § 25-8-103(14).
Colo. Rev. Stat. § 25-8-501 (1).
Colo. Rev. Star. 5 25-8-504.
5 Colo. Code Regs. § 1002-19-4.7.0 et seq.
m’5 Colo. Code Regs. 5 1002-19-4.7.3(B)(5).
u. 5 Colo. Code Regs. 5 1002-19-4.7.6.
’z" Colo. Rev. Star. § 25-8-205(5).
~8. Colo. Rev. Stat. 5 25-8-205(5).
~’ Colo. Rev. Stat. § 25-8-602.
~5. Colo. Rev. Stat. §25-8-603.
,6. Colo. Rev. Stat. 55 25-8-605, -606.
~ Colo. Rev. Star § 25-8-608.
~8. Coio. Rev. Star. § 25-8-607.
m Colo. Rev. Star. 5 25-8-609.
z0. Colo. Rev. Stat. § 25-1-107(1)(d).
~_i. Colo. Rev. Star. § 25-i-506(1)(e).
~’ Colo, Rev. Stat. §§ 25-1-514(1)(d), -815 to -618,
23, Colo. Rev. Star. § 25-1-619.
24" Colo. Rev, Star. § 31-15-401(1)(c).
a. Coio, Rev, Star. § 3I-I5-710.
~6. Colo, Rev, Stat. § 25-8-612(3),
l~’ Colo. Rev, Star. 55 31-15-401(1)(c), 31-16-101,
28. Colo. Rev. Stat. 5 !6-13-305(1)(e),
z~ Colo. Rev. Star. § 16-13-307.
~0, Colo. Rev, Star. 5 16-13-308,
31. Colo. Rev. Star.
3~, Colo. Rev. Stat. § 35-3.5-i02.

§ 25-8-611 (2).
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33~
Colo. Rev. Star. 5 33-1-101.
34. Colo. Rev. Star. §§ 33-6-I04, -106.
35. Colo. Rev. Star. 5 33-6-102.
36. Colo. Rev. Star. § 23-30-202(1)(b).
37. See Colo. Rev, Star. tit. 35, art. 70.
38, Colo. Rev, Star. 5 35-72-I02(I).
39. Colo. Rev, Star. §5 35-72-i06(2), (3).
4o. Colo. Rev. Star. § 35-72-102(6).
4L. Colo. Rev. Star. §5 35-72-102(4),-103(i).
42. Colo. Rev, Star. 55 35-72-103, -I05.
45. Colo, Rev, Star. § 35-45-106.
~ Colo, Rev, Star. 5 35-45-106.
45. Colo. Rev, Star. §§ 35-45-I06(I), (2).
46. Colo. Rev. Star. § 35-45-I06(2).
4,. Colo. Rev. Star. § 35-45-I06(2).
46. 5 Colo. Code Regs. § 1002-19-4.8.0; see Colo. Rev. Star. § 25-8-205.
49. 5 Colo, Code Regs. 5 I002-19-4.8.3(A).
50. 5 Colo. Code Regs. 5 I002-19-4.8.6.
a. 5 Colo. Code Regs. 5 i002-19-4.9.0.
22. Colo. Rev. Star. § 25-8-205.5.
53. Colo. Rev, Star. 5 25-8-205.5(3)(b). The rules, which primarily establish technology-prescribing
standards, are found at 8 Colo. Code Regs. § 1203-12.
~’ Colo. Rev. Star. § 25-8-205.5(h)(IV)-(VI).
55. Colo. Rev. Stat. § 25-8-205.5(h)([V)-(VI).
s6. Colo. Rev. Stat. § 25-8-205.5.
~7. Colo. Rev. Star. 5 25-8-103(1.3) (emphasis added). The agriculture code also limits the authority of local
governments to regulate the use of agricultural chemicals. Local governments can zone sites for sale and
storage, regulate discharges into sewers, act to regulate stormwater runoff, or act to protect drinking
water supplies "in accordance with current state or federal applicable law", but they cannot otherwise
regulate a broad category of actions relating to use. Colo. Rev. Star. §5 35-1.5-i01 (1)(a), -103.
58. Colo. Rev. Stat. 5 25-8-205.5(d); see Colo. Rev. Stat. tit. 24, art. 4.
59.Colo. Rev. Stat. §5 25-8-205.5(6), (7).
60. Colo, Rev. Stat. 5 35-9-118(2) (c)(I).
6~.Colo. Rev. Star. 5 35-9-118(2)(f).
62. Colo. Rev. Star. § 35-9-120(I) (d).
~3, Colo. Rev. Star. §5 35-9-121(2), (3),
64, Colo. Rev. Star. § 35-9-122.
52. Colo. Rev. Star. 5 35-9-124(I). The criminal penalty provisions of the act do not appear likely to be
directly used to address water pollution issues. See Colo. Rev. Star. § 35-9-125.
6s. Colo. Rev. Star. tit. 35, art, 1 I.
6z, Colo. Rev. Star. 5 35-11-103.
~’ Colo. Rev. Star. § 35-11-112.
69. Colo. Rev, Star. § 35-11-I15.
z0. Colo, Rev. Star. § 35-11-116.
n. Colo. Rev. Star. 5 24-65.1-I01(2)(b)-(c).
7~. Colo. Rev. Star. § 24-65.1-201; see Colo. Rev, Stat. §§ 24-65.1-I03(7), (13), (14) (floodplains included in
the definition of "natural hazard areas").
73. Colo. Rev. Star. § 24-65.1-404.
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Colo. Rev, Stat. § 24-65.1-501(3).
See generally Colo. Rev, Stat. § 24-65.1-301.
Colo. Rev. Stat. § 24-65.1-501(6).
Colo. Rev. Star. § 24-65.1-202(2)(a)(1).
E.g.. Colo. Rev. Stat.§ 24-65.1-104(12) (defining "natural resources of state importance").
Colo. Rev. Stat. § 24-65.1-I06.
Colo. Rev. Stat. § 33-5-102.
Colo. Rev. Stat. §§ 33-5-I03 to -!05.
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CONNECTICUT
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Connecticut’s water pollution law includes several provisions that may be used
to take enforcement action against nonpoint source, discharges.
¯ The taw makes it a violation to discharge any substance to the waters of the
state without a permit. "No person or municipality shall initiate, create, originate, or
maintain any discharge of water, substance or material into the waters of the state
without a permit for such discharge issued by the commissioner [of environmental
protection]."~ "Discharge" means "the emission of any water, substance or material into
the waters of the state, whether or not such substance causes pollution."z And it is not
limited to point sources. In setting standards for permits, the commissioner must
consider "best management practices," defined as "practices which reduce the discharge
of waste into the waters of the state and which have been determined by the
commissioner to be acc,,e~ptable based on, but not limited to, technical, economic and
institutional feasibility. °
¯ It is also a violation to cause water pollution, regardless of the source. "No
person or municipality shall cause pollution of any of the waters of the state or maintain
a discha,r,~e
of any treated or untr,e, ated wastes in violation of any provision of this
chapter. ~ Pollution is defined as the contamination or rendering unclean or impure or
prejudicial to public health of any waters of the state by reason of any wastes or other
material discharged or deposited therein by any~public or private sewer or otherwise so
as directly or indirectly to come in contact with any waters...’’~
¯ Connecticut law also authorizes the commissioner to issue an order whenever
any person has created or is maintaining a condition "which reasonably can be expected
to create a source of pollution to the waters of the state. ’’s A separate provision
authorizes the commissioner "to investigate or order the person who caused or
reasonably may be expected to cause the pollution to investigate all points of existing or
potential waste discharge which may directly or indirectly result in pollution of the
waters of the state.’’7
Enforcement authorities include orders prohibiting or abating pollution and
orders to correct potential sources of pollution. Orders may be issued to the
landowner where different from the discharger? Orders may be enforced by
injunctionJ° Civil penalties are available up to $25,000 per day.I~ Criminal actions may
be brought for willful violations or those with criminal negligence with a sanction of up
to $25,000 per day and/or i year imprisonmentY Water pollution inspection and
enforcement is delegable to political subdivisions of the state, subject to retained
authority of the commissionerJa
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Other Discharge Limitations
Connecticut law provides some enforceable mechanisms directed at pollution of
sources of water supply, or creation of nuisances.
¯ The Department of Public Health may investigate any "source of water or ice
supply from which water or ice used by the public is obtained, and, if it finds any
pollution or ~threatened pollution which in its judgment is prejudicial to public health, it
shall notify the owner or operator of such water company or system of ice supply, or
the person or corporation causing or permitting such pollution or threatened pollution,
and the Commissioner of Environmental Protection, of its findings and shall make such
orders as it deems necessa~ to protect such water or ice supply and render such water
or ice safe for domestic use. 14 Enforcement is by administrative order, which may be
enforced by injunction; violation of an order leads to a fine of up to $500 per day. ~
¯ "Whenever any land...is so used..that it is a source of pollution to any lake,
pond or water from which ice is procured for domestic use or....to the water stored in a
reservoir used for supplying residents of a town, city or borough with water or ice, or to
any source of supply to such reservoir, or when such water or ice is liable to pollution in
consequence of the same, the authorities of such town, city or borough, or the town
director of health, or the person, firm or corporation having charge of such reservoir or
the right to procure ice therefrom, may apply for relief to the superior court...and said
court may make any order...which, in its judgment, may be necessary to preserve the
purity of such water or ice." This provision also a11ows such persons to enter and abate
any "nuisance likely to pollute such water or ice" after notice to the owners and upon
their refusal to do so.m
¯ "The discharge or exposure of sewage, garbage or any other organic filth into
or upon any public place in such a way that transmission of infective material may
result thereby..." is a statutory public nuisance.~7"
¯ "No materials or waste products from any mill, factory, slaughterhouse,
rendering or fertilizing works, junk establishment, common carrier or other industry or
utility shall be stored or deposited so as to cause the surrounding atmosphere, land or
water to be contaminated o,r, polluted in such a manner as to injure the public health or
create offensive conditions. L8
¯ "Any person who wilfully deposits material in any watercourse where it will
naturally be carried to the land of another to his injury shall pay to the party injured
thereby double damages and costs, unless, within a reasonable time after notice of the
injury, he removes such material from such land.’’L9
¯ "Any person who places, collects or allows to remain upon the surface of land
owned or occupied by him, or discharges or allows to be discharged from his premises
upon the land of another or upon any public land, any f’flthy water, garbage or other
filthy or noxious matter, whereby the owner or occupant of land in the vicinity thereof
is injured or annoyed, or discharges or deposits upon the watershed of any stream or
reservoir used to supply water to any community filthy or noxious matter...shall be
4O
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fined not more than fifty dollars [and charged with any cost of removal, if not removed
within three days]. ,,20
It is the duty of local health directors to abate "all nuisances and sources of filth
injurious to the public health." Abatement orders are issued and are enforceable by
injunctive relief, and a civil penalty of $250 per day may be assessed for each day the
nuisance is maintained after the time fixed for abatement, and recovery of damages for
abatement or removal}~

However, farming operations are exempt from nuisance actions under some
circumstances: "no agricultural or farming operation...shall be deemed to constitute a
nuisance, either public or private, due to alleged objectionable ..... (4) use of chemicals,
provided such chemicals and the method of their application conform to practices
approved by the commissioner of environmental protection or, where applicable, the
commissioner of public health, or (5) -water pollution from livestock or crop production
activities, except the pollution of public or private drinking water supplies, provided
such activities conform to accepted management practices for pollution control
approved by the commissioner of environmental protection;" provided that the farm
has been in operation for one or more years and not substantially changed "and such
operation follows generally accepted agricultural practices." "Inspection and approval
of the agricultural or farming operation...by the commissioner of agriculture or his
designee shall be prima facie evidence that such operation follows generally accepted
agricultural practices." The exemption from nuisance liability does not apply
"whenever a nuisance results from negligence or wilful or reckless misconduct in the
operation ....

Fish/Fisheries Laws
Connecticut does not have a broad prohibition related to fisheries that may serve
as an enforceable mechanism, but has some lawg of limited utility in this context.
¯ The law provides that "No person shall place in any lake, pond or stream any
lime, creosote or cocculus indicus or any other drug or poison injurious to fish" and
,
23
imposes a fine of not more than $100 per fish taken.
The law does not require an
intent to take fish; however, the types of substances listed, coupled with the need to
show intent to place the injurious substances, limit this section’s potential usefulness in
the nonpoint context.
¯ State law also allows the state to recoup restoration costs and damages, such as
damage to fish and habitat, resulting from knowing or negligent violation of
environmental laws, including the water pollution laws.z4

OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ Connecticut law requires any person engaged in commercial forest practices to
obtain and maintain a state certificate. There are three classes of certificate: forester,
supervising forest products harvester, and forest products harvester. Examinations are
41
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required, and the certificate is valid for not more than five~years; there is a requirement
of continuing education biennially to maintain certificate.Z~Certified foresters,
supervisors, and harvesters are required to file annual reports of their activities and
continuing education.26 These laws can provide a basis for assuring that commercial
forest practices are conducted in accordance with the prevention of nonpoint source
water pollution.
¯ State law authorizes the Commissioner of Environmental Protection to adopt
regulations "governing the conduct of forest practices including, but not limited to, the
harvest of commercial forest products and other such matters as the commissioner
deems necessary to carry out the provisions [of this chapter]." "Such regulations shall
provide for a comprehensive statewide system of laws and forest practices regulations
which will achieve the following purpo,s, es and policies: (1) Afford protection to and
improvement of air and wa~er quality.., z7 The law also authorizes municipalities to
regulate forest practices in a manner consistent with the state law; municipal
regulations are effective only if they are approved by the Commissioner.z8 In addition,
zoning regulations may restrict clear-cutting in areas with a "traprock ridge.’’z9
Enforcement tools include civil penalties of up to $S,000 per day per offense, compliance
orders, injunctions, and denial, suspension, or revocation of a certificate.3°

Agriculture Requirements
In addition to the exemption from nuisance liability the use of accepted
agricultural practices provides under Connecticut law, state law also contains some
other enforceable requirements.
¯ The Commissioner of Agriculture must adopt regulations "concerning
acceptable management practices of intensive poultry farming," clef’reed as more than
20,000 fowl confined within pens or buildings, and may issue "such orders as he deems
necessary" to correct noncompliance.3~ The Corn’missioner may take action where
intensive poultry operation is "causing, engaging in or maintaining, or is about to cause,
engage in or maintain, any condition or activity which in his judgment may result in the
introduction or spread of an environmental or health hazard" including issuance of an
immediately effective abatement order without prior hearing. A hearing must be held
within ten days. The Commissioner may also expend funds to abate an activity and
recover such funds via a lien on the property.~z Civil penalties are available for
violations.3~
¯ "N,,o pigsty shall be built or maintained on marshy ground or land subject to
overflow...’ 34
¯ State pesticide laws provide authority to prescribe regulations concerning the
time, place, manner, methods, materials, amounts, and concentrations of application of
pesticides to prevent damage to plants, wildlife, fish and other aquatic life, beneficial
insects, animals, and humans.3~
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Development and Other Earth-Disturbing Activities
¯ The Soil Erosion and Sediment Control Act36 declares state policy to establish a
"state-wide coordinated erosion and sediment control program which shall reduce the
danger from storm water runoff, minimize nonpoint sediment pollution from land
being developed and conserve and protect the land, water, air and other environmental
resources of the state."37 The statewide Council on Soil and Water Conservation
develops guidelines for soil erosion and sediment control and land being developed,
including model regulations that may be used by municipalities,a8 The zoning and
subdivision regulations39 adopted and enforceable by a municipality must require that
"(1) Proper provision be made for soil erosion and sediment control; (2) a soil erosion
and sediment control plan be submitted with any application for development when
the disturbed area of such development is more than one-half acre; and (3) ~e
municipality or the soil and water conservation district shall cer~:ify that the plan
complies with regulations adopted pursuan~t to said sections.’’4° However, a single
family dwelling that is not part of a subdivision of land is exempt from soil erosion and
sediment control regulations.4~
¯ Certain targeted conservation and development planning requirements,4z
including protection of Long Island Sound from "hypoxia, pathogens, toxic
contaminants and floatable debris,’’4a and conservation zones along the Connecticut and
Niantic Rivers,44 provide zoning standards that can allow local governments to establish
enforceable practices relevant to nonpoint source pollution. Coastal management law
also provides for regulation of earth-disturbing activities by municipalities subject to
state policies.45 Connecticut also provides for additional municipal regulation along
protected river corridors and multiple use river corridors.4~
Endnotes
~. Conn. Gen Stat. Ann. 5 22a-430(a) (West !995 & Supp. 1997).
2. Conn. Gen. Stat. Ann. 22a-423 (West 1995 & Supp. 1997).
~" Conn. Gen. Star. Ann. 5 22a-430(b).
4. Conn. Gen. Stat. Ann. § 22a-427 (West 1995 & Supp. 1997).
2. Conn. Gen. Stat. Ann. 22a-423 (West 1995 & Supp. 1997). "Wastes" is broadly defined; and "sewage"
expressly includes animal excretions.
6. Conn. Gen. Stat. Ann. § 22a-432 (West 1995 & Supp. 1997).
7. Conn. Gen. Stat. Ann. § 22a-424(m).
2. Conn. Gen. Stat. Ann. §§ 22a-424(f), 22a-430(d), 22a-431, 22a-432; see also Conn. Gen. Star. Ann. § 22a-7
(cease and desist order for "condition or activity...likely to result in imminent and substanr_ial damage to
the environment, or to public health").
9. Conn. Gen. Stat. Ann. § 22a-433.
~0. Conn. Gen. Stat. Ann. §§ 22a-432, 22a-435.
u. Conn. Gen. Stat. Ann. § 22a-438.
~ Conn. Gen. Star. 22a-438.
~a, Conn. Gen. Stat. Ann. § 22a-2a.
~4, Conn. Gen. Star. Ann. § 25-34.
t~. Conn. Gen. Stat. Ann. 55 25-34, 25-36, 25-37.
’~’ Conn. Gen. Stat. Ann. 5 25-51.
’" Conn. Gen. Stat. Ann. § 19-!3-Bl(d).
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~8. Conn. Gen. Star. Ann. § 19-13-B22.
~9. Conn. Gen. Star. Ann. § 18a-337.
z0. Conn. Gen. Star. Ann. § 19a-340.
2~, Conn. Gen. Star. § 19a-206. Health directors of municipalities adjacent to streams and bodies of water
have jurisdiction over them for publi,c health purposes. § 19a-209.
22. Conn. Gen. Star. Ann. § 19a-341.
23. Conn. Gen. Stat. § 26-119.
z~. Conn. Gen. Star. Ann. § 22a-6a.
zs. Conn. Gen. Star. § 23-65h. An applicant for the "forest products harvester" certificate is exempt from
the examination requirement if the applicant has engaged in commercial forest practices at least once per
year for the ten years preceding Oct. 1, 1881. Conn. Gen. Star.§ 23-65h(3).
26~ Conn. Gen. Star. § 23-65i.
27. Conn. Gen. Stat. § 23-65j.
28. Conn. Gen. Star. § 23-65k.
zg. Conn. Gen. Star. § 8-2 (c). However, selective timbering is permitted as of right in ridgeline setback
areas. § 8-2(c) (3).
39. Conn. Gen. Star. §§ 23-65n, 23-651, 23-65m, 23-650.
3,. Conn. Gen. Star. § 22-323a. A permit is required. § 22a-326f.
32. Conn. Gen. Star. §§ 22-326d, 22-326e.
33~
Conn. Gen. Star. § 22-326. $500 per day up to a maximum of $25,000.
34~
Conn. Gen. Star. § 19-13-B23.
3~, Conn. Gen. Star. § 22a-66.
36. Conn. Gen. Star. §§ 22a-325 to -329.
3v, Conn. Gen. Star. § 22a-325.
38, Conn. Gen. Star. § 22a-328.
39, Conn. Gen. Star. §§ 8-2, 8-25; see § 22a-327(6).
,0, Conn. Gen. Star. § 22a-329.
~ Conh. Gen. Star. § 22a-329.
~2. Conn. Gen. Star. § 8-23.
43. Conn. Gen. Star. §§ 8-23, 8-35a.
4~. Conn. Gen. Star. §§ 25- 102a to -I021 (lower Connecticut River), §§ 102aa to -102jj (upper Connecticut
River), § 25-109(c) (Niantic River).
4~. Conn. Gen. Star. ~§ 22a-90 et seq., esp. §§ 22a-101 to -109 (municipal programs and regulation).
48. Conn. Gen. Star. §§ 25-200 to -210 (Protected Rivers Act), §§ 25-230 to -238 (Multiple Use Rivers Act).
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DELAWARE
En[orceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Delaware’s water pollution law prohibits discharge of a pollutant to the waters
of the state without a permit. This provision may be used to address pollution events
caused by nonpoint source discharges; however, the regulations exempt certain
agricultural and other activities.
¯ "No person shall, without first having obtained a permit from the Secretary [of
Natural Resources and Environmental Control] undertake any activity... (2) In a way
which may cause or contribute to discharge of a pollutant into any surface or ground
water...’’~ The adopted permitting regulations are aimed at point sources, but the state
also can use this statutory authority to deal with nonpoint source pollution events,z
Regulations provide that numerous nonpoint activities do not require a permit,
however. These include activities involving existing drainage ditches; uncontaminated
stormwater discharges; application of fertilizer "using recognized methods";
transportation of fertilizers; application of herbicides, pesticides and plant growth
regulators; plowing or cultivating for agricultural or horticultural purposes; irrigation
practices utilizing uncontaminated water; snow and ice removal; movement of earth for
building excavations; regrading of earth "unless otherwise regulated"; and salting and
sanding of roadways for the express purpose of snow and ice control) Enforcement
includes civil penalties, orders, and injunctions.4
Other Discharge Limitations
¯ A separate law addresses pollution of public water supplies. "No person shall
cast, put, place, discharge in or permit or suffer to be cast, put, discharged in or to
escape into any running stream of water within the limits of this State, from which
stream the inhabitants of any borough, town or city within this State are supplied
wholly or in part with water for and as drink or beverage, any dye-stuffs, drugs,
chemicals or other substance or matter of any kind whatsoever whereby the water so
supplied...becomes noxious to the health or disagreeable to the senses of smell or taste.’°~
This offense is punishable by a fine of $1000-$5000.
¯ Under nuisance-type legis!ation, ,D, elaware law provides that a local board of
health may abate "noisome matter. ~ And a person is guilty of criminal nuisance
when... [b]y conduct either unlawful in itself or unreasonable under all the
circumstances, the person knowingly or recklessly creates or maintains a condition
which endangers the safety or health of others." Criminal nuisance is punishable by fine
of up to $575 and up to 30 days in jail.7 However, with respect to nuisances, "No
agricultural or forestal operation within this State which has been in operation for a
period of more than 1 year shall be considered a nuisance, either public or private, as
the result of a changed condition in or about the locality where such agricultural or
forestal operation is located. This section shall not apply when the nuisance is
45
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determined to exist as the result of the negligent or improper operation of any
agricultural or forestal operation or when such operation is being operated in violation
of state or federal law or any local or county ordinance..8
¯ Littering legislation may also be usable to address pollution resulting from
waste material or other discarded materials. It is unlawful to "dump, deposit, throw or
leave, or cause or permit the dumping, depositing, placing, throwing or le,,av},,’.ng of,!itter
on any public or private property of this State, or any waters in this State. ,9 Litter
includes "a11 rubbish, waste material, refuse, cans, bottles, garbage, ,t,r, ash, debris, dead
animals or other discarded materials of every kind and description, m This is a petty
offense punishable by fine of $25-$50.n

Fish/Fisheries Laws
The state laws directed at fish and fisheries do not appear to provide
independent enforcement mechanisms for nonpoint source pollution.
OPERATIONAL REQUIREMENTS

Forestry Activities
Delaware has a detailed enforcement order authority, or "bad actor" authority, to
address nonpoint sediment pollution from forestry operations.
¯ "The Forestry Administrator shall provide for the protection of the waters of
the State from pollution by sediment deposits resulting from silvicultural activities."
"Pollution" is defined as "such alteration of the physical, chemical or biological
properties of any waters of the State resulting from sediment deposition that will or is
likely to create a nuisance or render such waters.(a) harmful or detrimental or injurious
to the public health, safety or welfare, or to the health of animals, fish or aquatic life; (b)
unsuitable with reasonable treatment for use as present or possible future source of
public water supply; or (c) unsuitable for recreational, commercial, industrial,
agricultural or other reasonable uses."’3
The statute contemplates informal attempts to abate the problem initially. "If the
Forestry Administrator...determines that an owner or operator is conducting or
allowing the conduct of any silvicultural activity in a manner which is causing or is
likely to cause pollution, the Forestry Administrator ...may advise the owner or
operator of corrective measures needed to prevent or cease the pollution. Failure of the
Forestry Administrator...to advise an owner or operator of such corrective measures
shall not impair the Forestry Administrator’s authority to issue special orders.’’~4
The enforcement mechanism is the special order. "Special orders can be issued if
the Forestry Administrator...finds that any owner or operator is conducting any
silvicultural activity in a manner which is causing or is likely to cause alteration of
physical, chemical or biological properties of any state water, resulting from sediment
deposition presenting an imminent and substantial danger to (a) the public health, safety
or welfare, or the health of animals, fish or aquatic life: (b) a public water supply; or (c)
recreational, commercial, industrial, agricultural or other reasonable uses." The order
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may direct the owner or operator "to cease immediately all or part of the silvicultural
activities on the site and to implement specified corrective measures within a stated
period of time." ~5 However. "[t]he Forestry Administrator shall not issue a special order
to any owner or operator who has incorporated generally acceptable sediment control
and stormwater management techniques and guidelines developed by the Forestry
Administrator, which techniques have failed to prevent pollution, if the Forestry
Administrator determines that the pollution is the direct result of unusual weather
events which could not have been reasonably anticipated.’’~6
Special orders are issued after notice and hearing.and are effective aot less than 5
days after service, except for emergency special orders which may be issued
immediately provided there is a rapid post-issuance hearing. Sanctions are civil
penalties of $200 to $2,000 per violation per day; but intentional and knowing violations
of orders after written notice to comply are subject to fines of $500 to $10200 per
violation per day.~7
-.
Agricultural Activities
Delaware appears to have few enforceable nonpoint source provisions directed
at agricultural practices, apart from manure management provisions for CAFOs.
¯ An older public health provision provides that "No person shall put or place,
or permit to be put, place or used, any...hogpen or slaughterhouse over or so near that
the excrement or offal therefrom shall escape or run into any stream of running water
within the limits of this State from which the inhabitants of any town, borough or city
are wholly or in part furnished with water as a drink or beverage.’’t8 This offense is
punishable by a $100 fine.
¯ The state also has pesticide applicator regulations,t9 The law provides that the
Department of Agriculture "may prescribe the methods to be used in application of
pesticides, and may relate to the time, place, manner, materials and amounts and
concentrations, in connection with the application of the pesticides, and may restrict or
prohibit use of pesticides in designated areas during specified periods of time and shall
encompass all reasonable factors which the Department deems necessary to prevent
damage or injury by drift or misapplication to...plants...or adjacent or nearby lands...fish
and other aquatic life in waters in reasonable proximity to the areas to be treated...
Development and Other Earth-Disturbing Activities
¯ Delaware’s law on erosion and sedimentation control addresses some nonpoint
issues in addition to the basic urban stormwater program.2~ "[U]nless exempted, no
person shall engage in land disturbing activities without submitting a sediment and
stormwater manage~e ,n,t plan to the appropriate plan approval authority and obtaining
a permit to proceed. 2z Projects which do not alter stormwater runoff characteristics
may be required to provide water quality enhancement even if the predevelopment
runoff characteristics are unchanged. Criteria will be detailed in the regulations
regarding level of water quality control and variance procedures."a3 Local governments
are authorized to adopt their own programs for DNREC approval.~-4
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"Land disturbing activity" means "any land change or construction activity for
residential, commercial, industrial and institutional land use which may. result in soil
erosion from water or wind or movement of sediments or pollutants into state waters or
onto lands in the State, or which may result in accelerated stormwater runoff, including,
but not limited to, clearing, grading, excavating, transporting and filling of land ....
Regulations exempt construction or development that disturbs less than 5,000 square
feet.as The law also "does not apply to commercial forestry practices.’’~-~ This
exemption, and the deletion of "silvicultural" from the list of regulated activities
occurred in 1994. Also, "The provisions of this chapter shall not apply to agricultural
land management practices unless the conservation district or the Department
determines that the land requires a new or updated soil and water conservation plan,
and the owner or operator of the land has refused either to apply to a conservation
district for the develo,~ment
of a plan, or to implement a plan developed by a
conservation district, z8
Standards are set by DNREC, providing minimum standards for delegation to
local governments, and establishing required provisions and regulations,a9 Regulations
require all plans to comply with the Delaware Erosion and Sediment Control Handbook
dated 1989 and all supplements (~ubject to public review and comment prior to
adoption of supplements).a° Regulations identify other specifics of plans,at General
permits apply for certain structures - such as certain individual residences with
disturbed area less than 1 acre, highway shoulder and swale maintenance, commercial
and industrial projects when disturbed area is less than ~/2 acre, modification of tax ditch
when no change in water quantity, quality,az Based on certain criteria, the person
engaged in the activity may be required to provide for construction review by a statecertified construction reviewer; the reviewer is responsible for weekly review of site
activities, informing of violations, and referral to DNREC if person fails to correct items
identified in review report.33
The law further provides that watershedsor subwatersheds proposed by a
conservation district, county, municipality, or state agency and approved as
"designated" shall have "regulatory requirements clearly specified through a watershed
approach to nonpoint pollution control or flood control. The watershed approach shall
result in a specific plan, developed or approved by the Department..." "Upon approval
of the designated watershed or subwatershed plan, all projects...shall have stormwater
requirements placed upon them that are consistent with the...plan.’’34
Enforcement provisions include local enforcement and/or referral to DNREC;
also the law provides for DNREC cease and desist orders, and requests by DNREC to
local authorities to deny any further building or grading permits until a violation is
corrected,as Injunctions,aa and criminal fines are also available,a7
¯ The Delaware Land Protection Act also provides some possible basis for local
enforceable mechanisms,aa It requires each county government to adopt "overlay
zoning ordinances, guidelines and specific technically based environmental
performance standards, design, criteria and mitigation requirements, where
appropriate" to protect open space. The guidelines shall include but not be limited to
setback and design requirements, and the establishment of technically based specific
environmental performance standards and design criteria that shall apply in and may

48

R0017069

apply adjacent to state resource areas in order to protect the values of said lands.39
However, the law does not apply to lands producing agricultural commodities.
Enforcement is under local laws and ordinances.
¯ The state’s Wetlands Act applies to tidal and connected wetlands.~° It requires
a permit for any "activity in the wetlands" unless exempted by law: the secretary must
consider environmental impacts including "impact of the site preparation and proposed
activity on land erosion~ effect of site preparation and proposed activity on the quality
and quanti!~ of tidal waters, surface, ground and subsurface water resources and other
resources... 4~ No permit may be granted unless local government has f~rst approved it
by local zoning procedures. Fines and civil penalties apply~ and enforcement includes
orders, injunctions, and prosecutions.~z
¯ A permit from DNREC is also required to deposit material upon or remove
materials from, or construct or modify structures or facilities on, submerged lands or
tidelands.~3 The regulations provide that no "project which may potentially...contribute
to water pollution...shall be undertaken on public .o,r private subaqueous lands unless
approval has been obtained from the Department. 44 Enforcement is via orders,
injunctions, civil and criminal penalties.4~
Endnotes
L. Del Code Ann. tit. 7, § 6003(a).
z. 70 500 Del. Code Regs. 005 §§ 3-4 (1996).
3. 70 500 Del. Code Regs. 005 § 13.
4. Del. Code Ann. tit. 7, §§ 6005 et seq.
~’ Del. Code Ann. tit. 16, § 1301(a).
6. Del. Code Ann. tit. 16, § 310.
7. Del. Code Ann. tit. 11, § 1322(1); sanction in tit. I1, § 4206.
8. Del. Code Ann. tit. 3, § 1401.
9. Del. Code Ann. tit. 16. § 1604.
L0. Del. Code Ann. tit. 16, § 1603(1).
u, Del. Code Ann. tit. 16, § 1605.
~z. Del. Code Ann. tit. 7, § 2977.
~’ Del. Code Ann. tit. 7, § 978(3).
,4. Del. Code Ann. tit. 7, § 2979.
~’ Del. Code Ann. tit. 7, § 2980.
is. Del, Code Ann. tit. 7. § 2980.
~7. Del. Code Ann. tit. 7, § 2982.
~9, Del. Code Ann. tit. 16, § 1302.
~9. Del. Code Ann. tit. 3, § 1201 et seq.
z0. Del. Code Ann. tit. 3. § 1203(b).
8~. Del. Code Ann. tit. 7, §§ 4001-4016.
zz’ Del. Code Ann. tit. 7, § 4003(a).
z3. Del. Code Ann. tit. 7, § 4003(b).
z~ Del. Code Ann. tit. 7, § 4007.
z~. Del. Code Ann. tit. 7, § 4002(3).
z6. SS Regulation 3.lB.
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Del. Code Ann. tit. 7, § 4002(3).
Del. Code Ann. tit. 7, § 4004(a).
Det. Code Ann. tit. 7, § 4006.
SS 10.2.B.
SS Regulation 10.
SS Regulation I I.
Del. Code Ann. tit. 7, § 4013. SS Reg. 12 requires such reviewers for all projects exceeding 50 acres.
Del. Code Ann. tit. 7, §§ 401 l(a), (b).
Del. Code Ann. tit. 7, § 4016.
Del. Code Ann. tit. 7, § 4015.
Del. Code Ann. tit. 7, § 4015.
Del. Code Ann. tit. 7, § 7501 et seq.
Del. Code Ann. tit. 7, § 7508.
Del. Code Ann. tit. 7, §§ 6601-6620.
Del. Code Ann. tit. 7, § 6604.
Del. Code Ann. tit. 7, §§ 6614-6617.
Del. Code Ann. tit. 7, §§ 7201-7216, § 7205 (permit).
See USL Regulation I for details and regulated activities. USL 1.07.
Del. Code Ann. tit. 7, §§ 7214-7215.
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DISTRICT OF COLUMBIA
En[orceable Provisions Applicable to Nonpoint Source Water Poilu t ion
DISCHARGE PROHIBITIONS

Water Pollution Control Law
District water pollution control laws contain some provisions that may allow
enforcement against nonpoint discharges if the mayor chooses to imposes limits, or in
cases where there is an imminent and substantial danger. Another provision prohibits
discharges that create a detrimental effect on receiving waters.
¯ "Except as provided in § 6-926, no person shall discharge a pollutant to the
waters of the District.’’~ "Discharge" i.s defined as "the spilling, leaking, releasing,
pumping, pouring, emitting, emptying, or dumping of any pollutant or hazardous
substance, including,,a discharge from a storm sewer, into or so that it may enter District
of Columbia waters. 2 The cross-referenced provision states that: "(a) the Mayor
may:... (2) Limit pollution from nonpoint sources to a feasible degree.’’3 It further
provides that "If the Mayor limits pollution from nonpoint sources under subsection
(a) (2) of this section, then the regulati,o,n
of the nonpoint sources shall apply to real
,4
estate construction and development.
The requirements for such permitting, if
adopted, are spelled out: "Before any real estate construction takes place, the person
performing the construction or the development shall obtain a permit for controlling
pollution from the nonpoint source.’’s Enforcement mechanisms include administrative
orders, civil penalties of up to $50,000, injunctive relief; and criminal prosecution for
willful or negligent violations.~
¯ There is also a general authority to protect the public health and welfare that is
applicable to nonpoint source discharges. "Whenever there is a discharge or a
substantial threat of discharge into the waters of the District of a hazardous substance,
or...of a pollutant which may present an imminent and substantial danger to the public
health or welfare...the Mayor is authorized to act to remove or arrange for the removal
of the pollutant and the Corporation Counsel of the District may bring suit ...to restrain
immediately any person causing or contributing to a discharge or threat of discharge, to
recover any costs or removal incurred by the District, to impose civil penalties or to
seek any other relief as the public interest may require.’’v
¯ Finally, District laws prohibit certain discharges to sewers or via natural outlets
to receiving waters including, apparently nonpoint discharges.8 For example, one
provision states that "discharge of any waters into any storm or combined sewer or to a
natural outlet is ,~rohibited if the discharge will create a detrimental effect upon the
receiving water. 9 This provision is enforceable by order, injunction, civil penalty of up
to $1,000 per day, and criminal prosecution.’°

Other Discharge Limitations
¯ "For purposes of this chapter [which imposes liability and defines remedies],
the term ’nuisance’ means a condition or circumstance violative of the provisions listed
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in §6-2902(a).’’~I The referenced section lists local laws and rules relating to litter and
discarded material, such as "No person shall deposit, throw or place...any solid waste in
any a11ey, street, catch basin, or other public space, or into the Potomac River or other
waters in the District, or onto any premise under the control of others.’’’z The provision
is enforced by notices of violation, civil fines, and abatement ordersJ3
¯ It is unlawful for any person to "cast, throw, drop, or deposit any stone, gravel,
sand, ballast, dirt, oyster shells, or ashes in the water in any part of the Potomac River
or its tributaries in the Dis~ict of Columbia, or on the shores of said river below
highwater mark," or to deposit into the river or its tributaries any dead fish, dead
animals, shavings, straw or "filth of any kind whatsoever.’’~4 Violation is a misdemeanor
punishable by a fine up to $100 and/or imprisonment up to 6 monthsJ5
= It is also unlawful to a11ow "any waste product whatever of any mechanical,
chemical, manufacturing, or refining establishment to flow into" Rock Creek, the
Potomac River or its tributaries, or any pipe or conduit leading to the same. Violation is
punishable by a fine of up to $300 and/or imprisonment up to 90 daysJ6
¯ The existence of "miscellaneous materials or debris of any kind" on a parcel of
land, including substances accumulated as a result of repairs to yards of buildings, is a
nuisance "insofar as they affect the public health, comfort, safety and welfare." These
conditions are subject to orders to abate, fines of up to $50 per day after issuance of an
order, or summary abatement by the District with recovery of twice the costs incurred. L7
Fish/Fisheries Laws
District laws relating to fish or fisheries do not appear to contain enforceable
provisions relating to nonpoint source discharges.
OPERATIONAL REQUIREMENTS
Forestry Requirements
None.
Agriculture Requirements
¯ Pesticide application must be made "in a manner to prevent harmful effects to
the environment.’’~ And no person shall "transport, store, discard, or dispose of any
pesticide...in a manner that...pollutes any waterway in a way harmful to any wildlife in
the waterway," nor "handle...any pesticide in a manner that endangers man and the
environment.’’~9 Enforcement is via injunction, criminal prosecution with free of not
more than $300 and up to 90 days imprisonment, suspension of applicator’s certificate,
stop sale/use/removal orders.2°
Development and Other Earth-Disturbing Activities
¯ As noted above, the city has power to regulate nonpoint sources, and if such
regulation is imposed it "shall apply to real estate construction and development,"
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including permitting,zl Erosion control regulations require permit for land disturbing
activities contingent upon submission and approval of erosion and sedimentation
planJz "In instances where erosion is occurring as a result of natural forces or past land
disturbing activities, but in the absence of current land disturbing activities, the
Department [of Community and Regulatory Affairs] shall have the authority to inspect
the site and to order the property owner to correct the erosion problem.’’z3 Failure by a
permittee to comply with a plan results in a notice and then permit revocation, denial of
occupancy permit, i~niunctive relief, or misdemeanor sanction of up to $300 and/or ten
days imprisonmentJ~
E ndnotes
L D.C. Code Ann. § 6-922.
z, D.C. Code Ann. § 6-921(5).
3, D.C. Code § 6-926(a) (2).
4. D.C. Code § 6-926(c) (1).
~’ D.C. Code § 6-926(c) (2).
~’ D.C. Code Ann. §§ 6-936 to 6-938.
~" D.C. Code Ann. § 6-928(b). In additiofi to the other relief noted in this section, violation of this
provision is a misdemeanor. D.C. Code Ann. § 6-936(c).
~’ D.C. Code Ann. §§ 6-927, 6-956.
~ D.C. Code Ann. § 6-956(d).
m. D.C. Code Ann. §§ 6-960 to 6-964.
u, D.C. Code Ann. § 6-2903(a).
~z’21 DCMR 700.4.
~3.D.C. Code Ann. §§ 6-2903 to 6-2907.
~4,D.C. Code § 22-1702(a),(b).
~’ D.C. Code § 22-1702(d).
~6. D.C. Code §§ 22-1703, 22-1703a.
~’D.C. Code § 5-604.
’~’ 21 DCMR 1010.5
~’ 21 DCMR 1011.1, 1011.3
~0.D.C. Law 2-70; 21 DCIV[R 1302.
~ D.C. § 6-926.
~ 21 DCMR 500 et seq.
z3. 21 DCMR 504.
z~’ 21 DCMR 506.4, 508.
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FLORIDA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Florida’s water pollution control laws include provisions that may be used to
take enforcement action against nonpoint source discharges resulting in pollution that
harms human health or welfare or biological resources or property; and against certain
unpermitted nonpoint source discharges that contribute to violation of water quality
standards.
¯ Florida’s water pollution cofltrol law, administered by the Department of
Environmental Protection (DEP) has a general prohibition on pollution that is
applicable to nonpoint sources: "It shall be a violation of this chapter, and it shall be
prohibited for any person...[t]o cause pollution, except as otherwise provided in this
chapter, so as to harm or injure human health or welfare, animal, plant, or aquatic life or
propertyJ
¯ It is also a violation "[t]o fail to obtain any permit required by this chapter or by
rule or regulation, or to violate or fail to comply with any rule, regulation, order, permit
or certification adopted or issued by the department pursuant to its lawful authority...’’z
This provision may apply to some nonpoint source discharges because permits are
required for discharges of materials that contribute to violations of water quality
standards: "No person, without written authorization of the department, shall discharge
into waters within the state any waste which, by itself or in combination with the wastes
of other sources, reduces the quality of the receiying waters below the classification
established for them .... ,,3 "Waste" means "sewage, industrial wastes, and all other liquid,
gaseous, solid, radioactive, or other substances which may pollute or tend to pollute
any waters of the state.’’4 This permit requirement is not limited to point sources.
However, agricultural activities (including all "normal and customary" farming and
forestry operations) and agricultural water management systems do not require
permits.5
¯ A separate law defines violations and provides similar enforcement authorities
for Florida’s five water management districts (WMDs).6 Like the law referenced above,
the law they administer defines a violation as "To cause pollution, as defined in [the law
referenced above], except as otherwise provided in this part, so as to harm or injure
human health or welfare, animal, plant, or aquatic life or property", and another
violation failure to obtain a required permit or to comply with rules or orders.7
The Department of Environmental Protection (DEP) has "the power and the duty
to control and prohibit pollution of air and water in accordance with the law and rules
and regulations adopted and promulgated by it, and for this purpose, to:...(8) Issue such
orders as are necessary...and enforce the same by all appropriate administrative and
judicial proceedings .... (28) Perform any other act necessary to control and prohibit air
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and water pollution, and to delegate any of its responsibilities, authority, and powers,
other than rulemaking powers, to any state agency now or hereinafter established."8
Counties and municipalities may also be delegated functions, with oversight and
backup enforcement by DEP. Local programs have access to both their own
enforcement processes and those provided to DEP.9 DEP enforcement powers include
civil actions for damages: actions for civil penalties up to $I0,000 per day:
administrative actions for damages: and administrative orders for abatement or other
corrective action, subject to administrative hearings.’° The law also provides for
injunctions, ~ and for criminal prosecution for violations committed with intent.~z The
state’s Environmental Protection Act also a11ows the attorney general, any political
subdivision, or any citizen to enforce laws and regulations for the protection of the air,
water, and other natural resources of the state in courtJ3
Water pollution laws are administered by the DEP and the ~VMDs:~4 areas within
WMDs may be further divided into basins with basin boardsJs Each WMD establishes
a list, updated every 3 years, prioritizing water bodies of regional or statewide
significance using criteria "based on their need for protection and restoration": then
WMDs develop plans, including identification of land uses, "point and nonpoint
sources of pollution" and lists of sources operating without permit and sources
presently violating effluent limits or water quality standards, recommendations and
schedules for compliance, measures needed to restore and maintain water quality,m
The proposed plans must be reviewed by DEP, Dept. of Ag and Consumer Services,
Game and Freshwater Fish Commission, Dept. of Community Affairs, and local
governmentsJ7 Plans adopted by the ~VMD are then reviewed by DEP for "consistency"
with the state water plan and state comprehensive plan.’~ While the plans are not
themselves enforceable mechanisms, they can serve to identify where such mechanisms
may be used.
Other Discharge Limitations
¯ It is unlawful to "dump litter in any manner or amount... (b) In or on any
freshwater lake, river, canal, or stream or tidal or coastal water of the state, including
canals" ~9 Litter is defined as any "garbage: rubbish; trash; refuse:...sludge from a waste
treatment facility, water supply treatment plant, or air pollution control facility: or
substance in any form resulting from domestic, industrial, commercial, mining,
agricultural, or governmental operations.’’2° The statute provides for civil penalties of
$50 to $5,000 based on the amount and purpose of the dumping; and criminal
prosecution.2~
¯ State law protects water supplies, and provides that "in coordination with the
Department of Health and Rehabilitative Services, the department [of Environmental
Protection], upon receipt of information that a contaminant which is present in, or is
likely to enter, public or private water supplies may present an imminent and
substantial danger to the public health, may take such actions as it may deem necessary
in order to protect the public health..." including corrective action orders and
injunctions.2z Criminal prosecution is available for willfully or maliciously corrupting a
spring or reservoir.23
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¯ "Any person...who shall deposit, or who shall permit or allow any person or
persons in their employ or under their control, management, or direction to deposit in
any of the waters of the lakes, rivers, streams, and ditches in this state, any rubbish,
filth, or poisonous or deleterious substance or substances, liable to affect the health of
persons, fish, or livestock, or place or deposit any such deleterious substance or
substances in any place where the same may be washed or infiltrated into any of the
waters herein named, shall be guilty of a misdemeanor of the second degree"
punishable by a fine of up to $500 and/or 60 days imprisonment,z4
¯ "A sanitary nuisance is the commission of any act...or the keeping, maintaining,
propagation, existence, or permission of anything...by which the health or life of an
individual, or...individuals, may be threatened or i ,m,~ai,,r, ed, or by which or through
which, directly or indirectly, disease may be caused, zs The following conditions..shall
constitute prima facie evidence of maintaining a nuisance injurious to health: (a)
Untreated or improperly treated human waste, garbage, offal, dead animals, or
dangerous waste materials from manufacturing processes harmful to human or animal
life .... (f)Any other condition determined to be a sanitary nuisance .... ,,z6 Nuisances may
be enjoined, abated by the Dept. of Health and Rehabilitative Services, and/or
prosecuted as misdemeanors of the second degreeY Farm operations in existence for
one or more years are not nuisances if they conform to "generally accepted agricultural
and management practices.’’~6
Fish/Fisheries Laws
¯ State law provides that "No person, except as provided herein, shall
take...freshwater fish...within this state without first having obtained a license, permit,
or authorization...’’z9 "Take" is defined as "taking, attempting to take, pursuing, hunting,
molesting, capturing, or killing any...freshwater fish.., whether or not such actions
result in obtaining possession..."3°
¯ The law also provides that "No person may throw or place, or cause to be
thrown or places any dynamite....acids, filtration discharge, debris from mines, Indian
berries, sawdust, green walnuts, walnut leaves, creosote, oil, or other explosives or
deleterious substance or force into the freshwaters of this state whereby fish therein are
or may be injured...’’at
¯ "It shall be unlawful for any person..to cause any dyestuff, coal tar, oil,
sawdust, poison or deleterious substances to be thrown, run or drained into any of the
fresh running waters of this state in quantities sufficient to injure, stupefy, or kill
fish... ,,32
Violations of these pollution provisions are misdemeanors of the second degree
punishable by fine of up to $500 and/or 60 days imprisonment.
¯ State law also provides for recovery of money damages for injury to "air,
waters, or property, including animal, plant, and aquatic life...and for reasonable costs
and expenses of the state in tracing the source of the discharge, in controlling and
abating the source and the pollutants, and in restoring the air, waters, and property,
including animal, plant, and aquatic life, of the state to their former condition" as well
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as for a civil penalty of up to $ i0,000 per day. It also provides for a table of dollar
amounts recoverable per fish killed.3a

OPERATIONAL REQUIREMENTS
Forestry Requirements
The state relies on voluntary BMPs; enforcement, if necessary, is under the water
pollution discharge laws identified above. Forest harvest operations also must file a
"notice of general permit" with a Water Management District, where applicable.

Agriculture Requirements
Agricultural operations are not required to obtain permits under the water
pollution law for nonpoint source activities. CAFOs are regulated as point sources.
¯ Florida has a program that operates collectively to reduce phosphorous
loading in the Everglades watershed. The law provides for a scheduled phased-in
increase in agricultural taxes ove# the course of a long period, but if the collective
loadings are reduced by certain targets, agricultural operators do no not have. to pay the
scheduled increases. In addition part of the program provides individual credits against
these taxes for operators that take actions themselves on identified parcels. Sanctions in
the form of higher taxes are imposed automatically on identified entities where
prescribed results are not achievedJ4
¯ Florida imposes special requirements on dairy farms in the Lake Okechobee
drainage basin. These include enforceable requirements to fence all dairy cattle out of
watercourses, requirements for setbacks, and the regulation of the land application of
manurefi
¯ The state provides for certifications and licensing with respect to pesticide
dealers and applicators.36 "Prohibited acts" include "apply[ing] any pesticide directly to,
or in any manner cause any pesticide to drift onto, any person or area not intended to
receive the pesticide", as well as handling, distributing, etc in a manner "as to endanger
human beings or the environment’’~7 Violations are addressed by orders, license
revocation or suspension, administrative fines and misdemeanor prosecutionJ8

Development and Other Earth-Disturbing Activities
¯ There are regional and state comprehensive planning requirements.39 Local
governments are required to do local plans and land regulation consistent with these:
"comprehensive plans or elements thereof shall be implemented...by the adoption and
enforcement of,,4a0ppropriate local regulations on the development of lands and waters
within an area.
¯ State law also provides for designation of "areas of critical state concern"
which, if designated, must be taken into account and protected by state and local
agency regulations and decisions.4t Such areas must include, or have a significant
impact upon, "environmental or natural resources of regional or statewide importance."
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Local land use regulations must be conformed to the designation. Developments of
regional impact must be evaluated under these standards as well if located in an area of
critical state concernJ~
¯ Stormwater permitting requires permitting of facilities by DEP or as delegated
to local governments or by the Water Management District; it includes general permits
for certain types of facilities.~a State law sets out provisions for stormwater and
wetlands permitting (environmental resource permitting) under jurisdiction of water
management districts.44. Stormwater plans are required from water management
districts; local governments must cover in comprehensive plansJ5 Sedimentation and
erosion controls are covered under Water Management District regulations.
Enforceable mechanisms are those available to DEP under the water pollution law, to
Water Management Districts, or to local governments under local authorities.
Endnotes
Fla. Stat. 403.161 (1)(a). "Pollution" is broadly defined. Fla. Stat. 403.031(7).
Fla. Stat. 403.161 (1) (b).
Fla. Stat, 403,088.
Fla. Stat. 403.031(12).
Fla. Star. 403.927.
Fla. Stat. §5 37a.083, 373.103.
Fla. Star. §5 373.430(1) (a), (b).
Fla. Star. 403.061.
Fla. Star. 403,182.
~o. Fla. Star. 55 403.121,403.161.
n. Fla. Star. 5 403.131.
~z. Fla. Star. 5 403.161.
~3. Fla. Stat. 5 403.412.
~4. Fla. Star. 5 373,069.
is. Fla. Star. 5 373.0693.
~6. Fla. Star. 5 373.453.
iT. Fla. Star. 5 373.455.
18. Fla. Star. 5 373.456.
tg. Fla. Stat. 5 403.413(4).
zg. Fla. Star. 5 403.413(2) (a).
z~’ Fla. Star. § 403.413.
~ Fla. Star. 5 403.855.
z3. Fla. Stat. 5 387.07.
~’ Fla. Star. 5 387.08.
zs’ Fla. Star. 5 386.01.
~6. Fla. Star. 5 386.041(I).
~7. Fla. Star. 5§ 60.05,373.433,386.02, 386.03, 823.01.
~8’ Fla. Stat. 5 823.14(4).
~’ Fla. Star. § 372.57.
3~. Fla. Star. 5 372.001(10).
a~’ Fla. Star. 5 372.75.
az Fla. Star. 5 372.85(I).
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Fla. Stat. § 403.141.
Fla. Stat. § 373.4592,
Fla. Admin, Code r. 62-670.500.
Fla. Stat. Ch. 487.
Fla. Stat, § 487.031.
Fla. Stat, §§ 487.!01,487.159, 487,175.
Fla. Stat. Ch. 186, 187.
Fla. Stat. § 163,3201.
Fla. Stat. § 380.05.
Fla. Stat. 380.06(5) (a)(2); see also 380,06(13), compare (14).
Fla. Stat. Chap. 403; Regulations at FAC 62-25.
Fla, Stat 373.400 series (Part 4).
Fla. Stat. § 403.0891.

60
R001708t

GEORGIA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Georgia’s water pollution control law authorizes a permit program to control
nonpoint sources that may impair water quality. It also includes a separate provision
allowing the state to recover damages for intentional or negligent discharges (including
nonpoint point source discharges), resulting in a polluted condition, or that consist of
particularly harmful substances in harmful amounts.
¯ Georgia law requires a permit for anyone seeking to "erect or modify facilities
or commence or alter an operation of any type which will result in the discharge of
pollutants from a nonpoint source into the waters of the state, which will render or is
likely to render such waters harmful to the public health, safe, or welfare, or harmful or
substantially less useful for domestic, municipal, industrial, agricultural, recreational, or
other lawful uses, or for animals, birds, or aquatic life.’’~ The regulations limit this
provision. They require only "written approval" and use of BMPs "under the
circumstances described" in the statute, but not application for or issuance of a permit
unless the Director of the Environmental Protection Division (EPD) "has issued one to
the same person for a point source discharge.’’z Injunctive relief and civil penalties of up
to $50,000 per day are provided for, as are criminal penalties of $2,500 to $25,000 and/or
imprisonment?
¯ A person who "intentionally or negligently causes or permits any sewage,
industrial wastes, or other wastes, oil, scum, floating debris, or other substance or
substances to be spilled, discharged, or deposited in the waters of the state, resulting in
a condition of pollution.,, shall be liable in damages.., for any and all costs, expenses,
and injuries." The amount of damages includes costs of abatement and "expenses
reasonably incurred in replacing aquatic life.’’4 A person who "intentionally,
negligently, or accidentally causes or permits any toxic, corrosive, acidic, caustic, or
bacterial substance or substances to be spilled, discharged, or deposited" in harmful
amounts is strictly liable.~
Other Discharge Limitations
¯ Nuisance law also applies to water pollution.6 But agricultural facilities may
not be deemed a nuisance based on changed conditions; however, the exemption is not
available if the nuisance results from a negligent, improper, or illegal operation.7
Fish/Fisheries Laws
¯ It is unlawful to "throw, dump, drain, or allow to pass into any waters of this
state which belong to the department or which are being utilized by the department for
fish propagation any sawdust, dyestuff, oil, chemicals, or other deleterious substances
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that will or may tend to injure, destroy, or drive away from such waters any fish or
aquatic organisms which may inhabit such waters." Damages are available for unlawful
or negligent injury or destruction of fish; the measure of damages is the "amount which
will compensate for all the detriment proximately caused by the destruction or injury of
such fish or aquatic organism. ,,8 In addition, any person who takes wildlife in violation
of the Game and Fish Code is guilty of the offense of theft by taking.° Civil penalties are
available up to $1,000 per violation, administrative orders and enforcement of
administrative orders in superior court are available, as is misdemeanor prosecution.~°
OPERATIONAL REQUIREMENTS

Forestry Requirements
Georgia’s forestry laws do not appear to contain enforceable provisions relating
directly to nonpoint source pollution,. But Georgia does require registration of
professional foresters, with continuing education and relicensing. Forest practices for
hire must be conducted by a professional forester,n Enforcement of licensing
requirements include injunction, license revocation, and misdemeanor prosecution.Iz

Agriculture Requirements
¯ Supervisors of each soil and water conservation district have authority to
adopt enforceable regulations "governing the use of lands within the district, in the
interest of conserving soil and soil resources and preventing and controlling soil
erosion.’’~8 District regulations may include: 1) provisions requiring engineering
operations, including terrace construction, dams, dikes, etc; 2) provisions requiring
particular cultivation methods, including "contour cultivating; contour furrowing; lister
furrowing; sowing; planting; strip cropping; changes in cropping systems, seeding, and
planting of lands to water-conserving and erosion-preventing plants, trees, and grasses;
forestation; and reforestation" and 3) provisions’requiring highly erosive areas to be
retired from cultivation.~4 However, supervisors may adopt such enforceable
regulations only with the approval by referendum of the owners of the lands within the
district. The regulations are binding on all landowners within the district.15
Enforcement is by injunctive relief. If an injunction is not obeyed, the district may go on
the land to perform the work and recover its expenses with interest.~8
¯ It is unlawful to transport, store, or dispose of any pesticide in manner to
"cause injury to humans, vegetation, crops, livestock, wildlife, or beneficial insects or in
such a manner as to pollute any waterway in a way harmful to any wildlife therein." In
determining standards governing the storage and disposal of such pesticides,
commissioner shall consider any regulations issued by U.S. EPA or state DNRY
Licensing of contractors and applicators is required. Violations of the pesticide statute
are enforced by injunction, civil penalty, criminal prosecution, and license
revocations/suspensions.~9 However, no one engaged in "agricultural, silvicultural,
farming, horticultural, or similar operation.., who has applied or used or arranged for
the application or use of any fertilizer, plant growth regulator, or pesticide" as defined
in FIFRA, the Georgia labeling and registration statute, or the Georgia pesticide
application statute "shall be responsible or liable under this tire, without proof of
negligence or lack of due care, for any damages, response costs, or injunctive relief
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relating to any direct or indirect discharge or releaser into, or actual or threatened
pollution of, the land, waters, air, or other resources of the state that is or may be
associated with or resulting from such application of use." The application must have
been consistent with the labeling, in accord with acceptable agricultural practices; the
item must have been properly licensed or registered. Causes of action against
agricultural or farming operations for injury to person or property are not affected.2°
¯ Irrigation systems used for application of fertilizers, pesticides, or chemicals
"must be equipped with an anti-siphon device adequate to protect against
contamination of the water supply." Enforcement is via administrative order and civil
penalty of up to $1,000.z’
Development and Other l~.arth-Disturbing Activities
¯ Georgia’s Erosion and Sediment Control Act establishes a permit process for
land-disturbing activities. County and municipalities are directed to adopt
comprehensive ordinance to establish procedures governing land-disturbing activities;
local authorities may delegate responsibilities to local planning and zoning
commission,z~ If a county or municipality enacts ordinances that meet or exceed
standards and which are enforceable, EPD may certify the local entity to be an "issuing
authority.’’23 BMPs are required for all land-disturbing activities. BMPs must include
"sound conservation and engineering practices to prevent and minimize erosion and
resukant sedimentation" consistent with a manualpublished by the soil and water
conservation commission, and including specific requirements protecting waters from
nonpoint source pollution.14 Permits are not required for some activities, such as
construction of individual single-family residences and land-disturbing activities
conducted by public utilities so long as they conform to BMPs. Activities on sites of 1.1
acres or less are exempt from both permit and BMP requirements unless they are within
200 feet of lakes or perennial streams. Agriculture and forestry operations are wholly
exempt,z~ F.nforcement is by EPD or the issuing-authorities, using administrative
orders, injunctions, and civil penalties. Civil penalties for non-certified counties and
municipalities are authorized up to $2,500 per day. Permit revocation, suspension,
modification, and bond forfeiture are also enforcement sanctions.~6
¯ Georgia has a river corridor protection law. The DNR is authorized to develop
minimum standards for the "protection of the natural resources, environment, and vital
areas of the state, including, but not limited to, the protection of mountains, the
protection of river corridors, the protection of watersheds of streams and reservoirs
which are to be used for public water supply, for the protection of the purity of ground
water, and for the protection of wetlands, which ,,~nimum standards and procedures
shall be used by local governments in developing comprehensive plansY The
minimum standards for watershed protection shall include buffer areas along streams
and reservoirs, land development densities, and land use activities. Minimum
standards for protection of ground water shall include land use activities and
development densities. Minimum standards for protection of wetlands shall include
land use activities, land development densities, and activities involving alteration of
wetlands.~8 Standards for protection of river corridors shall include natural vegetative
buffer areas for a distance of 100 feet on both sides of stream as measured from stream
banks,z9 Local governments are mandated to identify existing river corridors and adopt
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river corridor protection plans.3° Local governments may exempt certain activities from
requirements of river corridor protection plans: existing land uses; permitted mining
activities; utilities, from buffer criteria; specific forestry and agricultural activities, from
buffer criteria, if activity is consistent with BMPs established by forestry commission or
soil and water conservation commission and the activity will not impair drinking
quality of stream water.3L Enforcement is under local ordinances.
¯ The Metropolitan River Protection Act requires governing authorities to adopt
ordinances protecting the Chattahoochee and its tributaries, including buffer areas
prohibiting land-disturbing activities, and soil erosion and sediment provisions
consistent with the above Act. Failure to enforce these provisions can give rise to
enforcement action by EPD upon request by the Atlanta Regional Commission or
Georgia Mountains Regional Development Center.32
¯ The Shore Protection Act also provides some authority affecting activities
along the shoreline that may result in nonpoint source water pollution. Permitting and
other requirements are enforceable by local governments or the state.33 The Coastal
Marshlands Protection Law also provides enforceable mechanisms, including
permitting and order authority relevant to some forms of nonpoint source pollution in
the estuarine area of the state.34
Endnotes
~’ Ga. Code Ann. § 12-5-30(b).
2. Ga. Comp. R. & Regs. r. 391-3-6-.06(3).
3. Ga. Code Ann. §5 12-5-48, 12-5-52, 12-5-53.
4. Go. Code Ann. 5 12-5-51(b).
5. Go. Code Ann. § 12-5-51(b).
6. Ga. Code Ann. 5§ 41-1-2 to 6.
7. Ga. Code Ann. 5 41-1-7.
6. Ga. Code Ann. § 27-4-4.
9. Ga. Code Ann. 5 27-1-3(f).
~0. Go. Code Ann. 55 27-1-36(a), 27-1-37, 27-1-38.
u. Ga. Code Ann. 5 12-6-42, 12-6-49, 12-6-56.12-6-61.
~2. Go. Code Ann. 5 12-6-60, 12-6-62.
~3. Ga. Code Ann. 5 2-6-35.
t~ Ga. Code Ann. § 2-6-37(a).
~5. Ga. Code Ann. 55 2-6-36, 2-6-38.
~6.Ga. Code Ann. 5 2-6-39.
~7.Ga. Code Ann. § 2-7-106.
~8.Ga. Code Ann. 5 2-7-99.
~9.Go. Code Ann. § 2-7-102.
20.Ga. Code Ann. 5 2-7-170.
2~.Ga. Code Ann. § 2-1-4.
22.Ga. Code Ann. 5 12-7-4.
23.Ga. Code Ann. 5 12-7-8(a).
2~.Go. Code Ann. 5 12-7-6.
25.Ga. Code Ann. 5 12-7-17.
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z6. Ga. Code Ann. §§ 12-7-12, 12-7-14, 12-7-15, 12-7-11, 12-7-7.
zT. Ga. Code Ann. § 12-2-8(b).
zs. Ga. Code Ann. § 12-2-8(d)-(f).
zg. Ga. Code Ann. § 12-2-8(g)(1)(A).
30. Ga. Code Ann. § 12-2-8(g)(2).
3~. Ga. Code Ann. § 12-2-80g)(2).
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33. Ga. Code Ann. §§ 12-5-41, 12-5-235 et seq.
34. Ga. Code Ann. § 12-5-282 et seq.

65
R0017086

R0017087

HAWAII
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law

Hawaii’s water pollution control law includes some provisions that may be used
to take enforcement action against nonpoint source discharges that are not permitted or
that result in water quality violations.
¯ Hawaii law prohibits discharges of "any water pollutant into state waters"
except in compliance with the law or a permit or variance thereunder.L This prohibition
is not limited to point source discharges. The director of the Department of Health
("Doll") shall issue a permit for a term of up to five years, if "issuance is in the public
interest.’’~ Under this statute, "water pollution" is broadly defined as "discharge of any
liquid, gaseous, solid...or other substances into any state waters.., likely to create a
nuisance or render such waters....harmful....to public health...including harm...to public
water supplies, fish and aquatic life and wildlife...or as will or is likely to violate any
water quality standards, effluent standards...’’3 Where a violation occurs, Doll sends
written notice to alleged violator and, if the violation continues, another notice
containing an order for corrective action.4 Doll may also modify, suspend or revoke a
permit.5 Administrative and civil (up to $10,000 for each offense) penalties are
authorized.6 Criminal sanctions are more stringent if the violation was "knowing"
rather than "negligent.’’7
Other Discharge Limitations
¯ Under Hawaii’s Nonpoint Source Pollution Management and Control statute,
Doll has explicit authority to "reduce, control and mitigate nonpoint sou,,r, ce pollution,’’6
which is defined as "water pollution not originating from a point source. 9 This law is
in addition to the broad water pollution law described above and "should not be
construed or interpreted to diminish the scope of that law."1° Doll is to adopt "water
quality standards for specific areas, types of nonpoint source pollution discharges, or
management measures..."Ll The Director may enforce the rules, enter and inspect areas
to investigate sources of nonpoint pollution and determine compliance,t2 Civil
penalties of up to $10200 are authorized for each separate offense and each day of
violation)3
¯ State law authorizes the Department of Land and Natural Resources ("DLNR")
to adopt rules that prevent "the discharge or throwing into ... ocean waters and
navigable streams..." substances t,,hat are likely to affect the quality of,,t, he water or
contribute to making these areas unsightly, unhealthful, or unclean. 14 DLNR has
authority to conduct searches and seize equipment used in violation of the title. Fines of
up to $10,000 are authorized,ts A violator is guilty of a misdemeanor with fines and/or
imprisonment, if he fails to appear at the time and place specified under a DLNR
summons or citation)~
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¯ The statutory nuisance laws direct that Doll examine "all nuisances...
,,,and.,,any and all conditions created or existing which cause or tend to cause sickness
or disease or to be dangerous or injurious to health, and shall cause the same to be
abated, destroyed, removed, or prevented."t7 Although there are exceptions to the
nuisance provision under the Hawaii Right to Farm Act, the exceptions do not apply to
water pollution.~8 If a landowner does not comply with a Doll abatement order, then
Doll may apply for a judicial order of abatement. Doll may recover expenses incurred
for abatement, removal, destruction or prevention of a nuisance. Administrative civil
penalties up to $20,000 for each offense are authorized,t9
¯ Counties have the authority to maintain channels to carry off storm waters and
"to remove from the channels, and from the shores and beaches, any debris that is likely
to create an unsanitary condition or become a public nuisance.’’z° Counties also have
the authority to enact and enforce ordinances that "prevent or summarily remove
nuisances,,,and to enforce liens upon the property for the cost to the county of
completing the necessary work" where owners fail to comply.2~
Fish/Fisheries Laws

General discharge limitations described above define "water polluti,,o:n" as

including discharges that cause harm to "Fish and aquatic life and wildlife. ,zz Other

fisheries provisions appear limited to prohibiting the introduction of certain substances
into state waters "for the purpose of taking aquatic life," z3
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ Hawaii laws relating to forestry do not appear to contain enforceable
provisions with respect to nonpoint source discharges.
Agriculture Requirements
¯ County governments, in cooperation with soil and water conservation districts
and other state and federal agencies, are to enact ordinances to control soil erosion and
sediment, including standards for soil and land uses that identify "criteria, techniques,
and methods for the control of erosion and sediment resulting from land disturbing
activities.’’z4 See the Other Discharge Limitations section for authorized sanctions
pursuant to DLNR authority.
¯ Hawaii law has general pesticide licensing and labeling requirements,z5 In
addition, every person who sells or distributes restricted use pesticides is required to
obtain an annual permit,z5 Refusal to license or cancellation or suspension of licenses
are authorized,z7 in particular, when pesticide usage is determined to have
unreasonable adverse effects on the environment, specifically when pesticide residues
are detected in drinking water,z8 Administrative civil penalties and criminal penalties
may result,z9
Development and Other Earth-Disturbing Activities
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¯ Hawaii law requires all county ordinances to control soil erosion and sediment
from land disturbing activities, and the standards are deemed to be met if the land is
managed in accordance with practices acceptable to the local soil and water
conservation districts.3° See the Other Discharge Limitations section for authorized
sanctions pursuant to DLNR authority.
¯ No development is allowed in any county within a "special management area"
without a permit, although use of land for activities such as cultivating, planting, or
harvesting plants and crops for agri,~ultural or forestry purposes is exempt.3~ Variances
are authorized for certain activities that are clearlX in the public interest."32 Civil fines
may be imposed, and injunctive relief is available.33
Endnotes
Hawaii Rev. Stat. 342D-50(a).
Hawaii Rev. Star. 342D-6(c ).
Hawaii Rev. Star. 342D-1.
Hawaii Rev. Star. 342D-9.
Hawaii Rev. Star. 342D-6.
Hawaii Rev. Stat. 342D-30 - 33.
Hawaii Rev. Star. 342D-32 - 33.
Hawaii Rev. Star. 342E-3(a)(1).
Hawaii Rev. Star. 342E-t.
~o Hawaii Rev. Star. 342E, note.
’t Hawaii Rev. Star. 342E-3(a)(2).
,2 Hawaii Rev. Star. 342E-3(b).
’3 Hawaii Rev. Star. 342E-4(a).
,4 Hawaii Rev. Star. 200-4(a)(6).
’s Hawaii Rev. Star. 200-14.
,6 Hawaii Rev. Star. 199-6, 199-7(b).
’~ Hawaii Rev. Star. 322-1.
,6 Hawaii Rev. Stat. 165-2,4.
,9 Hawaii Rev. Star. 322-2, 322-8.
20 Hawaii Rev. Star. 46.t.5(5).
2, Hawaii Rev. Star. 46-1.5(8).
22 Hawaii Rev. Stat. 342D-1.
2~ Hawaii Rev. Stat, 188-23(b)(1)-(4).
2~ Hawaii Rev. Star. 180C-2.
2~ Hawaii Rev. Star. 149A-11.
26 Hawaii Rev. Stat. 149A-17.
2~ Hawaii Rev. Stat. !49A-14.
2~ Hawaii Rev. Stat. 149A-32.5.
29 Hawaii Rev. Stat. 149A-41.
36 Hawaii Rev. Stat. 180C-1,180C-2.
st Hawaii Rev. Stat. 205A-22,205A-28.
~2 Hawaii Rev. Star. 205A-46(a).
33 Hawaii Rev. Star. 205A-32, 205A-33.
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IDAHO
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Idaho’s water pollution control law includes a few provisions that may authorize
enforcement against nonpoint source discharges that adversely affect water quality in
outstanding resource waters and in certain impaired waters for which Total Maximum
Daily Loads (TMDLs) have been developed.
¯ Idaho law provides that "no person shall conduct a new or substantially
modify an existing nonpoint source activity that can reasonably be expected to lower
the water quality of an outstanding resource water, except where the nonpoint source
activities are tem,,porary or short-term and do not alter the essential character of a
stream segment. L Prior agency approval is required to conduct any new nonpoint
source activities affecting such waters.2
¯ Where total maximum daily loads (TMDLs) are required -- for example, in
high-priority impaired waters ,,where there is significant risk to the designated water
uses3 -- the state must develop pollution control strategie~ for b,,oth point sources and
nonpoint sources for reducing those sources of pollution.’ 4 For ’reasonably foreseeable
nonpoint source activities," the agency is to develop and implement best management
practices (BMPs).2 For medium and low priority waters, where there are "risks" or
"minimal risks" to the designated uses, nonpoint source BMPs must be adjusted to stop
further impairment of water quality.6
However, BMPs may not be required for agricultural operations, except on a
"voluntary basis," even in cases where TMDLs are required.7 And, unless a TMDL is
required to be developed and nonpoint strategies have been prescribed, there is no
requirement for persons who conduct nonpoint activities to meet water quality
standards other than those necessary to support the existing beneficial use of the water
body.8
If a person fails to obtain new nonpoint source approval in those few instances
where it is required (outstanding resource waters), or fails to implement BMPs and
violations of water quality result, the agency may institute a civil action? Nonpoint
source activities that are conducted according to BMPs are, moreover, not subject to
enforcement action, unless the discharge is causing an imminent or substantial danger
to public health. Nonpoint source activities not conducted according to BIvlPs may be
subject to compliance schedules, administrative and civil relief including injunctive
relief. L0 The statute contains general penalty authority for environmental violations,
including administrative and civil actions,n Also, where a TMDL has been developed,
normal enforcement practices by other designated agencies are available under the
state’s water quality management plan.~Z
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Other Discharge Limitations
¯ Public nuisance is defined as anything that is "injurious to health" or
"unlawfully obstructs the free passage or use...of any navigable lake, or river, stream,
canal or basin...’’~3 Idaho’s Right to Farm Act and its Right to Conduct Forest Practices
Act limit the circumstances under which agricultural operations and forest practices,
respectively, may be deemed a nuisance,~4 specifically exempting agricultural
operations from nuisance claims if they have been in operation for more than one year
and operation is not "improper" or "negligent.’’~ Also, local government entities are
prohibited from enacting any laws that declare generally recognized agricultural
practices to be a public or private nuisanceJ6
Fish/Fisheries Laws
¯ Idaho law prohibits the placfng in waters of any "...toxicants, chemicals,
poisonous...or other material which may tend to destroy, kill, disable, or drive away
fish..." Violation of this provision is punishable by fines and/or prison sentence)7
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ Under Idaho law, the Forest Board is required to "develop methods for
controlling watershed impacts resulting from cumulative effects" of forest practicesJ~
Under the Idaho Forestry Act ("Act"), a BMP is defined as practices that the Forest
Board determines to be the "most effective and practicable means of preventing or
reducing the amount of nonpoint pollution generated by forest practices," ~9 and the
rules under the Act establish site-specific BMPs for stream segments of concern?° If
under the rules, implementation of BMPs is insufficient to protect beneficial uses, the
forest activity may be deemed "an imminent or substantial threat.’’zl The Act
implements this language by requiring that operators post a notice of intent to engage
in forestry practices.2~ An operator will be required to post an operating bond where an
operator has failed to apply BMPs or willfully caused degradation of water resources.23
The forestry rules and practices are enforced through issuance of notice of violation and
cease and repair orders. Relevant sanctions include suits for reparations, attachment of
liens, bond forfeiture and injunctive relief,z4 Variances from these rules and practices
can be obtained for approved alternatives that provide equivalent or better results,z~
The Right to Conduct Forest Practices Act limits the circumstances under which forest
practices may be deemed a nuisance,z6
Agriculture Requirements
¯ Due to provisions under Idaho’s Right to Farm Act (see ~ nuisance section
and the prohibition against enactment of a zoning ordinance that forces the closure of
an agricultural operation operating in accordance with recognized practices27) and due
to the general water pollution control law provision exempting agricultural operations
from BMPs not adopted on a voluntary basis2~ (see ~ general discharge
prohibitions), there are relatively few general enforceable agriculture requirements
under Idaho state law. Similarly, the Idaho Local Land Use Planning Act ("LLUPA")
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prevents county commissioners from enacting any law that "deprives any owner of full
and complete use of agricultural land..." Idaho law does establish soft conservation
dis, tricts with au~ority to develop comprehensive plans and provides for the adoption
of ’appropriate soil-conserving land-use practices.’’z9 Rules require these districts to
adopt BMPs and incorporate them into a five-year plan that protects water qualityJ°
But these are not enforceable except as conditions on receipt of assistance. Similarly,
rules for the agricultural water quality program provide financial assistance that may
be conditional on implementation of BMPs, to the districts for the control and
abatement of water pollution from agricultura! lands.3~
¯ Idaho law requires the department of health and welfare to promulgate a state
nutrient management plan for surface watersJz State and local governments enforce the
plans using their "police powers.’’3~
¯ The state’s chemigation law °establishes design standards for use of irrigation
systems for application of fertilizers and pesticidesJ4 The Department of Agriculture
("DOA") can enter and inspect to determine compliance with chemigation standardsJ~
Conducting chemigation without a license is subject to civil penalties ranging from $125,000, and other chemigation-related violations are subject to fines and a misdemeanor
chargeJ8
¯ Idaho law also has general pesticide registration, labelling and application
requirements and prohibits "applying pestic!des i,n,, a faulty, careless or negligent
manner."~7 The Department of Agriculture ( ’DOA ) can enter and inspect to determine
compliance with general pesticide use requirements.~8 Any individual claiming damage
from pesticide use must file a report with the DOA. Applying pesticides without a
license is subject to fines and injunction, and other violations are subject to up to $3000
in civil penaltiesJ9
Development and Other Earth-Disturbing Activities
No operating requirements are set forth apart from any that may be authorized
by general land use regulation such as zoning.
¯ The LLUPA establishes planning goals that include ensuring that the important
environmental features of the state and localities are protected and enhanced;
protecting fish, wildlife and recreation resources: and avoiding undue air and water
40
pollution.
Exemptions from uses that are otherwise prohibited under the LLUPA are
provided through issuance of special use permits.4~ Also, the LLUPA states that county
commissioners are not empowered to enact to enact any law that "deprives any owner
of full and complete use of agricultural land..’’42
¯ Idaho regulations defining the development of comprehensive state water plan
include provisions for designation of protected rivers and designation of interim
protected rivers while the plan is being developed.43 No enforcement provisions or
sanctions specific to these regulations exist.
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ILLINOIS
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Illinois’ water pollution control law includes some provisions that may be used
to take enforcement action against nonpoint source discharges that pollute the waters of
the state or that violate state regulations or standards.
¯ The general discharge prohibition in Illinois states that "No person shall cause
or threaten or allow the discharge of any contaminants that would cause or tend to
cause water pollution, or that would.violate regulations or standards adopted" by the
Illinois Pollution Control Board (hereafter "IPCB").
¯ Another general provision restricts a person from depositing "any
contaminants upon the land in such place and manner so as to create a water pollution
hazard,
While these statutory provisions are not specifically limited to point sources,
another provision which restricts a person from causing, threatening or allowing the
"discharge of any contaminant into the waters of the State without a permit" applies
only to point source discharges, and specifically only to those sources for which a
federal permit is required.3
There are several avenues of enforcement. Following an investigation, the
Agency may issue a notice and complaint and hold a hearing, or the Board may enforce
an order by injunction, mandamus, or other appropriate remedy and/or civil penalties)
Civil penalties of a maximum of $50,000 for the violation and $10,000 for each
continuing day may be assessed,~ and it is a class A misdemeanor to violate the Act or
regulations.° In addition, the Attorney General has broad authority to seek an
injunction "to prevent air, land or water pollution within this State," notwithstanding
any proceeding before any administrative agency,v
Other Discharge Limitations
¯ The organization of a conservancy district is authorized under the Illinois River
Conservancy Districts Act (as distinguished from the Soil and Water Conservation
Districts Act under Agriculture Requirements infra) "whenever the unified control of a
lake or,,,river system,.,shall be deemed conducive to the prevention of stream pollution
development, conservation and protection of water supply.,,d,,evelopment of irrigation,
conservation of soil..,and the promotion of the public health,., 8 State law endows the
conservancy board with the right "to prevent pollution of,,." and "cause any and all
parties, person,,.,to cease any and all pollution of" any stream or any other body of
water in the district, although it cannot supersede the authority of the IPCB.9 Although
not specified in this section of the state statute, the Illinois Municipal Code authorizes
sanctions of up to $750 or imprisonment of up to six months,t°
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¯ The Illinois Metropolitan Water Reclamation District Act authorizes the
establishment of local districts, such as a "sanitary district" which has the authority to
prevent the pollution of a public water supply, t~ If the district Superintendent
determines that "sewage or industrial wastes or other wastes" are causing "pollution,"
then it may bring an action in circuit court for mandamus or injunction, or issue a cease
and desist order with accompanying fines,ta "Other wastes" include "oil, tar and
chemicals." "Pollution" means "such alteration of ...properties of any waters of the State,
or such discharge of any contaminant into any waters as will or is likely to create a
nuisance or render such waters harmful.,." A violation of an order is considered a
nuisance. ~3 The state Water Authorities Actt4 also authorizes creation of a "water
authority" which has the broad power to make regulations that "protect public health,
welfare, and safety and to prevent pollution of its water supply" and may by ordinance
"prevent pollution of waters which feed its reservoir for a distance of five miles
upstream from the headwaters of its reservoir and may abate any cause of pollution...as
a nuisance.’’t5
¯ The state authorizes municipalities to adopt local land resource management
plans to protect the land, air, water, natural resources and environment of the state to
"ensure good quality and quantity of water resources," among other things and to adopt
implementing ordinances,t~ Municipalities further have the power to pass laws that
specifically protect from pollution any "reservoir or artificial lake constructed or
maintained by the municipality for water supply purposes.’’~7 These local ordinances
are enforced through local law enforcement and criminal prosecutions.~8 Civil and
criminal penalties are authorized.~9
Other state discharge prohibitions are narrowly def’med by an express limitation
on the specific substances that can be discharged.
¯ One Illinois statute prohibits the discharge of oil in quantities greater than
standards set by the IPCB, However, this same provision also prohibits the discharge of
"other pollutants directly or indirectly into the waters.,.,’’2° and "other pollutants" are
defined as "any floating materials which may cause unsightly appearance on the surface
of such waters or are detrimental to aquatic life or the water quality of such waters.’’2~
Read broadly, this provision could be interpreted as a general discharge prohibition.
¯ Another discharge prohibition applies to "litter." It prohibits a person from
dumping, depositing, dropping, throwing, discarding, leaving, causing of litter or
permitting any of the above on public or private property or into "a river, lake, pond, or
other stream or body of water in this state" (except in an emergency situation or for
designated litter disposal areas),zz "Litter" includes but is not limited to "garbage, trash,
refuse, debris, rubbish, grass clippings or other lawn or garden waste...any nauseous or
offensive matter of any kind,..or anything else of an unsightly or unsanitary nature,
which has been discarded, abandoned or otherwise disposed of improperly."aS
¯ It is a public nuisance "to throw or deposit offal, other offensive matter or the
carcass of a dead animal in a water course, lake, pond, spring, well or common sewer..."
and to corrupt or render unwholesome or lmpu,r,e the water of a spring, river, st e m,
pond, or lake to the injury or prejudice of others. ~4 It is enforced locally with a
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maximum fine of $I00 for a first offense and a Glass B misdemeanor for subsequent
offenses,zs
Illinois law provides that no farm is a nuisance because of changed circumstances
in the surrounding area where it has been in operation more than one year and was not
a nuisance when it began operation, unless the nuisance results from "negligent or
improper operation of the farm.’’z6 However, even this exception from nuisance liability
does not prevent recovery of damages resulting from water pollution,z7

Fish/Fisheries Laws
Illinois laws relating to fish and fisheries do not appear to contain enforceable
provisions applicable to nonpoint source discharges.
OPERATIONAL REQUIREMENTS

Forestry Requirements
¯ Illinois laws relating to forestry do not appear to contain enforceable operating
requirements with respect to nonpoint source discharges.

Agriculture Requirements
¯ Illinois statutes authorize the organization of soil and water conservation
districts that have the power to formulate land-use regulations, including soil erosion
measures, requirements for cultivation and other soil and erosion management
methods, and provisions prohibiting the clearcutting of trees within thirty feet of any
navigable waters, except for trees in a forestry management plan or other licensed
activities.28 Three-fourths of the landowners must approve the regulations in order for
them to enforceable as a local ordinance within the district, and the regulations are
binding upon all of the landowners in the districtfl The state municipal code grants
these districts authority to pass ordinances that impose $150 maximum civil penalties
and/or up to six years imprisonment,a°
¯ With respect to regulating pesticides, the IPCB may adopt "standards and
conditions regarding the sale, offer, or use of any pesticide, detergent or any other
article determined_to cause a water pollution hazard," provided that regulations
related to pesticides are adopted in accordance with the Illinois Pesticide Act.3~ The
state statute also states that "it is unlawful to store, display,,, use or distribute pesticides
in such manner as to endanger man and his environment. Under this provision, the
Director may issue an order to stop use or regulate removal of a pesticide or related
substance, or the Director may seek an injunction in circuit court.~3
Development and Other Earth-Disturbing Activities
No operating requirements are set forth, apart from any that may be contained in
urban stormwater programs under the Clean Water Act or that may be authorized by
general land use regulation such as zoning.
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Endnotes
415 Ill. Cons. Stat. 5/12(a).
415 Ill. Cons. Stat. 5/12 (c).
415 Ill. Cons. Stat 5/12 (f),
415 Ill. Cons. Stat. 5/30-32, 415 Ill. Cons. Star. 5/42.
415 Ill. Cons. Stat. 5/42.
415 Ill. Cons. Stat. 5/44.
15 Ill. Cons. Stat. 215/2.
70 Ill. Cons. Stat. 2105".
70 IiL Cons, Star. 2105/26:
~0 65 [11. Cons. Star. 5/1,
~ 70 III. Cons. Star. 2605/7aa.
~z 70 Ill. Cons. Stat. 2605/7bb.
~3 70 Ill. Cons. Stat. 2605/7bb.
~4 70 I11. Cons. Star. 3715/24.
~s 70 I11. Cons. Stat. 3715/26.
~ 50 Ill. Cons. Star. 805.
~7 65 Ill. Cons. Star. 5/11-12fi-4.
La 65 Ill. Cons. Star. 5/1/2-7, 5/1-2-1.1.
t~ 65 Ill. Cons. Star. 5/1-2-I.
20 415 Ill. Cons. Stat. 25/3.
2~ 415 Ill. Cons. Star. 25/2,
~z 415 IlL Cons. Stat. 105/4.
~3 415 Ill, Cons. Star. 105/3(a).
z4 720 Ill. Cons. Star. 5/47-5.
~8 70 Ill, Cons. Star. 5/47-25.
26 740 Ill. Cons. Stat. 70/3.
~ 740 IlL Cons. Stat. 70/4.
~6 70 Ill. Cons. Stat. 405/23.
~a 70 III. Cons Stat. 405/23.
as 65 III. Cons. Stat. 5/1-2-1.
a~ 415 Ill. Cons Star. 5/13(a)(6),
az 415 Ill. Cons. Stat. 60/14,
aa 415 Ill. Cons. Star. 60/15-17.
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INDIANA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Indiana’s water pollution control law includes several provisions that may be
used to take enforcement action against nonpoint source discharges that contribute to a
polluted condition of the state’s waters.
¯ "A person may not: (1) throw, run, drain, or otherwise dispose into any of the
streams or waters of Indiana; or (2) cause, permit, or suffer to be thrown, run, drained,
allowed to seep, or otherwise disposed into any waters: any organic or inorganic matter
that causes or contributes to a polluted condition of any waters, as determined by a rule
of the [water pollution control] board.’’~ The water pollution control board is
authorized to adopt rules to determine what constitutes a "polluted condition" of the
water in any stream or water of the state.2 Whenever the commissioner of the
environment "determines that a person: (1) is in violation; or (2) is about to violate [this
prohibition]" the department of environmental management must issue an order to
abate the violation.3

¯ The board has power to "adopt rules restricting the polluting content of any
waste material and polluting substances discharged or sought to be discharged into any
of the streams or waters of Indiana.’’4 This authority is not limited to point sources. The
board also has authority to establish requirements for permits "to control or limit the
discharge of contaminants into state waters;" while this is not limited to point sources,
the current regulations cover permitting for point sources5 and do not require permits
for "any introduction of pollutants from nonpoint source agricultural and silvicultural
activities.’’6
¯ In addition to the prohibition on causing or contributing to a polluted
condition, and the permitting provisions, the commissioner of the environment has
general authority to "take appropriate steps to prevent any pollution that is determined
to be unreasonable and ,a,~ainst public interests in view of the condition in any stream or
other waters of Indiana. "
¯ Another provision prohibits the discharge of any contaminant or waste into the
environment in "any form that causes or would cause pollution that violates or would
violate rules, standards, or discharge or emission requirements" adopted by the board..
and prohibits deposit of a contaminant on the land that "creates or would create a
pollution hazard that violates or would violate a rule" and prohibits deposit of "solid
waste...in or immediately adjacent to a lake or stream’’8
¯ A separate provision of the water pollution law requires reportin,~ of ,s,,pills,
including those not reported under federal spill response requirements? Spill for
purposes of this law includes "any unexpected, unintended, abnormal, or unapproved
dumping, leakage, drainage, seepage, discharge, or other loss of...oil, a hazardous
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substance; or other objectionabIe substance that enters or threatens to enter the waters of
Indiana"L°
These laws are enforced by the commissioner by administrative order, civil
penalties of up to $25,000 per day, and injunctions.L~ Failure to comply with an order or
discharge a duty imposed by the water pollution control laws is a Class B
misdemeanor.~2 Minor violations that do not present an immediate or reasonably
foreseeable danger to the public health or environment, and that do not include
violation of a numerical limit or permit condition applicable to a business required to
correct the violation before disclosure, and that are not failure to possess a required
permit, may result in a reduced penalty limited to $500 if the business corrects the
violation within 90 days.~3
Other Discharge Limitations
¯ Indiana also has broad general authorities applicable to pollution events. The
governor may issue an emergency order if contamination of air, water, or land presents
a "clear and present danger" to the "health and safety of persons in any area," and the
commissioner may file sui,t, if a pollution source is presenting "an imminent and
substantial endangerment to health or livelihood.~4 An environmental enforcement
law authorizes the attorney general, a political subdivision of the state, a citizen or a
corporation or association to bring actions in the name of the state "for the protection of
environment from significant pollution, impairment, or destruction" after notice to the
state and failure of the appropriate state agency to act.~5
¯ Nuisance law may apply to some nonpoint source pollution events. Indeed,
the water pollution law defines "water pollution" as including discharges of
contaminants that can "create a nuisance or make the waters harmful, detrimental, or
injurious" to public health, safety or welfare, legitimate uses of water, or animals, fish or
aquatic life.~6 Indiana law also provides that "Whatever is injurious to health, or
indecent, or offensive to the senses, or an obstruction to the free use of property, so as
essentially to interfere with the comfortable enjoyment of life or property is a nuisance,
and the subject of an action.’’~7 However agricultural and industrial operations are
insulated from public and private nuisance actions by virtue of changed conditions in
the vicinity if they have operated for more than one year, were not a nuisance when
they began, and there was no significant change in the o~eration; the exception does not
apply if the nuisance results from "negligent" operation.
¯ Indiana’s Flood Control Act prohibits any person from putting contaminants
or solid waste in, upon, or within 15 feet of a lake or within a floodway.~9 Violations
may be abated by injunction and by civil penalty of up to $1,000 per day.2° But this
provision does not apply to persons using chemicals in a normal manner in the
production of agricultural products, nor to persons acting in accordance with discharge
permits issued by IDEM or DNR.2~
¯ Indiana expressly prohibits "discharge of a nonpoint source of pollution to
waters of the United States" from municipal solid waste land fills, if such discharge
"violates any requirement of an area wide or state wide water quality management
plan...under § 208" of the federal Clean Water Act.22
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¯ Indiana’s recreational rivers law provides that any person who "throws,
dumps, or leaves refuse in the water or on the banks" of a designated stream, is guilty of
a misdemeanor, punishable by fine of up to $1,000 and/or imprisonment for up to 180
days.2a

Fish/Fisheries Laws
Indiana’s fisheries laws do not appear to contain enforceable provisions relating
to nonpoint source discharges.
OPERATIONAL REQUIREMENTS

¯ Forestry Requirements
State law does not appear to include enforceable requirements aimed specifically
at controlling nonpoint source pollution from forestry on private lands.

Agriculture Requirements
¯ Although soil and water conservation districts and conservancy districts can
develop comprehensive plans and adopt rules and regulations, no enforcement powers
are provided; they have the power to condition receipt of benefits on agreements with
landownersf4
¯ The state does regulate water pollution from confined animal feeding
operations similarly to federal requirements, but with somewhat different size limits
and including operations in violation of water pollution laws or rules.25 Prior approval
from IDEM is required before commencing construction of a CAFO, but not a
26
construction permm
Enforcement is via administrative orders, injunctions, and
27
penalties.
¯ The pesticide law includes registration of pesticides, requirements for
certifications and licensing of applicators and others. Enforcement mechanisms include
registration and licensing actions, injunctions, orders, and civil penaltiesfs
¯ The Drainage Board Act establishes county drainage boards29 does not provide
for much environmental protection; however, IDEM approval is needed if connection of
a drain to a regulated drain would result in a discharge ,~f liquid wastes that "would
cause or contribute to pollution of the receiving waters.’ 30 The Ditch Act requires a
permit for ditching or drain activities within 1/2 mile of freshwater lake of more than 10
acres; DNR may issue the permit only if it finds that the proposed action "will not result
in unreasonably detrimental effects upon fish, wildlife, or botanical resources.’’3t The
Ditch Act is enforceable by injunction, notice of violation, civil penalty, or petty criminal
prosecutionY
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Development and Other Earth-Disturbing Activities
Indiana has several provisions apart from regulation of urban stormwater under
the federal Clean Water Act.
¯ Although construction activities affecting 5 or more acres must control erosion,
including filing a notice of intent and preparing an erosion control plan, local regulation
under zoning codes can reach smaller sites.33
¯ It is unlawful to build any structure, place any obstruction, or "...make any
deposit or excavation" in any floodway without a permit from the Dept. of Natural
ResourCes. A permit may be issued only if the action will not, among other things,
result in "...unreasonable detrimental effects upon fish, wildlife, or botanical
resources...’’34 However permits are not required for drain reconstruction or
maintenance if the stream or drain is .10 miles or less in length, 35 nor for production of
crops, or for pasture, forests, and park and recreational uses provided they do not
involve any structure, obstruction, deposit, or excavations.36 Enforcement is by
injunction, criminal prosecution, and civil penalty of up to $1,000 per day.37
¯ A person may not substantially affect "natural or scenic qualities of a
[designated natural, scenic, or recreational] river that is the subject of a river
commission unless the person has secured a permit to do so from the river
commission.~S Enforcement is by injunction, and civil penalty of $10 to $300 per day.39
Endnotes
Ind. Code § 13-18-4-5.
Ind. Code § 13-18-4-1.
Ind. Code § 13-18-4-6.
Ind. Code § i3-I8-4-3.
Ind. Code § 13-15-i-2; Ind, Adrain. Code tit. 327, sec. 5-2-1 et seq.
Ind. Admin. Code tit. 327, sec. 5-2-4(4).
Ind. Code § 13-18-4-4.
Ind. Code § 13-20-2-1.
Ind. Code Ann. § 13-18-6-1.
~0. Ind. Code Ann. § 13-11-2-217.
u, Ind. Code Ann. §§ 13-14-2-1, 13-14-2-6, 13-14-2-7, 13-30-3-3, 13-30-3-4, 13-30-4-1.
~ Ind. Code Ann. § 13-18-8-9.
~ Ind. Code Ann. § 13-30-7.
~ Ind. Code Ann. §§ 13-14-10-1, -2.
~’ Ind. Code Ann. 13-30-1-1.
~6. Ind. Code Ann. § 13-11-2-260.
~7. Ind. Code Ann. § 34-1-52-1.
~ Ind. Code Ann. § 34-1-52-4,
~’ Ind, Code Ann. § 14-28-1-27,
a0. Ind. Code Ann. §§ 14-28-1-35, 14-28-1-36,
z~ Ind. Code Ann. § 14-28-1-27.
~’ Ind. Admin. Code tit. 329, sec. 10-20-26.
~" Ind. Code Ann. § 14-29-8-5.
a4’ Ind. Code Ann, §§ 14-32-3, 14-32-5-1; see also 14-33-1 et seq.

82
R0017103

Ind. Code Ann. § 13-18-2-40.
Ind. Code Ann. § 13-18-10-1; Ind. Admin. Code tit. 327, sec. 3-1-4.
Ind. Code Ann. §§ 13-18-~0-3(b), -5, -6.
Ind. Code Ann. §§ 15-3-3.5-I et seq.: 51-3-3.6-1 et seq.
Ind. Code Ann. §§ 36-9-27-1 et seq; also see 14-27-8-1 et seq.
Ind. Code Ann. § 36-9-27-23.
Ind. Code Ann. § 14-26-5-1 et seq.
Ind. Code Ann, § 14-26-5-16: 14-10-2-6: 14-26-5-17,
Ind. Admin. Code tit, 327, sec. 15-5-1 et seq.
Ind. Code Ann. §§ 14-28-1, 14-28-I-22.
Ind. Code Ann. § 14-28-1-22,
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Ind, Code Ann. §§ 14-28-1-32 to -36.
Ind. Code Ann. § 14-29-7-18,
Ind. Code Ann. § 14-29-7-25,
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IOWA
Enforceable Provisions Applicable to Nonpoint Source Water Pollutlon
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Iowa’s water pollution law contains a general prohibition against unpermitted
discharges of pollutants (defined as "wastes") into waters, which may be used to reach
some types of nonpoint source discharges.
¯ "A pollutant shall not be disposed of by dumping, depositing, or discharging
such pollutant into any water of the state .... "~ This prohibition, which is generally
applicable, does not apply to the discharge of adequately treated sewage, industrial
waste, or other waste pursuant to a permit. Pollutant is defined as "sewage, industrial
waste, or other waste." 2 "Other waste" is defined as "heat, garbage, municipal refuse,
lime, sand, ashes, offal, oil, tar, chemicals and all other wastes which are not sewage or
industrial waste."3 In addition, "[a] pollutant, whether treated or untreated shall not be
discharged into any state-owned natural or artificial lake.’’4
Enforcement is primarily through cease and desist orders, civil penalties up to
$5,000 per day, injunctions, and criminal (serious or aggravated misdemeanor)
prosecution. Cities and counties are authorized to assess a civil penalty equal in
amount to the penalty assessed by the state.6
Other Discharge Limitations
¯ "A person shall not discard solid waste onto or in any water...of the state .... ,,7
Enforcement of this provision’is by civil penalty’not to exceed $500 for each violation,s
¯ "No person shall discard any litter onto or in any water.., of this state .... "
Discard means "to place, cause to be placed, throw, deposit or drop," while litter is
defined as "any garbage, rubbish, trash, refuse, waste materials or debris.’’9
Enforcement is by criminal (simple misdemeanor) prosecution. The court may also
direct and supervise litter gathering in addition to or in lieu of any other sentence.~°
¯ In 1987, Iowa adopted the Groundwater Protection Act, which authorizes the
adoption of health-related groundwater standards. Although it expressly imposed no
new legal liabilities, the Act created a linkage between the requirements of the state’s
water quality law and the Act’s goal of preventing "contamination of groundwater from
point and nonpoint sources of contamination to the maximum extent practical, and if
necessary [restoring] the groundwater to a potable state, regardless of present
condition, use, or characteristics."’1 The Act states generally that the "discovery of any
groundwater contamination shall require appropriate actions to prevent further
contamination. These actions may consist of investigation and evaluation or
enforcement actions if necessary to stop further contamin,,ation as required under the
water quality law.L2 More specifically, the Act states that documentation of any
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contaminant which presents a significant risk to human health, the environment, or the
quality of life shall result in either passive or active cleanup," as defined in the law.t3
The Groundwater Protection Act also provides an exemption from liability for certain
agricultural activities - providing that liability shall not be imposed upon an
agricultural producer for active cleanup costs or damages resulting from the detection
of any quantity of nitrates if "application [of the fertilizer] has been in compliance with
soil test results and...the applicator complied with label instructions for the application
of the fertilizer.’’~4 Liability also may not be imposed for pesticides in the groundwater
provided the applicator had a license and complied with the label,t~

¯ Under Iowa law, some nonpoint source discharges may be abatable as a
nuisance. "Whatever is injurious to health, indecent, or offensive to the senses, or an
obstruction to the free use of property, so as e,,ssentially to interfere with the comfortable
enjoyment of life or property, is a nuisance .... ’~ The law also specifically lists a number
of nuisances, including: "the obstructing or impeding without legal authority the
passage of any navigable river, harbor, or collection of water," and "the corrupting or
rendering unwholesome or impure the water of any river, stream or pond, or
unlawful!,y,, diverting the same from its natural course or state, to the injury or prejudice
of others, t7
If no other punishment is specifically provided for, those convicted of causing a
public nuisance are guilty of an aggravated misdemeanor, and the court may order the
nuisance abated and issue a warrant.~a

Iowa law specifically provides that an animal feeding operation is not a nuisance
under common law. But this provision does not apply if the person bringing an action
proves either that an injury to the person or damage to the person’s property is caused
by failure to comply with a federal or state statute or rule applicable to such operation,
or that the operation unreasonably interferes with the person’s comfortable use and
enjoyment of life and property and such operation failed to use existing prudent
generally accepted management practices reasonable for the operation. Iowa law also
provides that a farm operation located in a defined agricultural area is not a nuisance;
however, this provision was recently struck down by the Iowa Supreme Court as an
infringement on the property rights of neighboring property owners,z° In any event,
the exemption did not apply to actions involving negligence, nor did it affect or defeat
the right to recover damages for "pollution or change in condition of the waters of a
stream, the overflowing of the person’s land, or excessive soil erosion onto another
person’s land.’’2’ The exemption also did not restrict nuisance actions based on a
structure, dam obstruction, deposit or excavation in a floodway in an agricultural area.z2

Fish/Fisheries Laws
State fisheries laws do not appear to contain enforceable provisions relating to
nonpoint source discharges.~-3
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OPERATIONAL REQUIREMENTS
Forestry Requirements
State forestry laws do not appear to contain enforceable provisions relating to
nonpoint source discharges.
Agriculture Requirements
¯ Iowa’s Soil Conservation Districts Law provides that in order to "conserve the
fertility, general usefulness, and value of the soil and soil resources of this state, and to
prevent the injurious effects of soil erosion," owners of real property in the state must
establish and maintain soil and water conservation practices or erosion control
practices, pursuant to regulations adopted by the commissioners of the respective soil
and water conservation districts,z4 Unless the claim is based on gross negligence, a
landowner may not be liable for a claim based on a negligent soil or water conservation
practice if that practice was in accordance with generally recognized engineering
standards, or in compliance with the district’s rules,z5
¯ The commissioners must adopt reasonable regulations to establish a soil loss
limit for the district. The commissioners may require the owners of real property in the
district to employ either soil and water conservation practices or erosion control
practices. The law places certain limits on the type of controls that may be required,z6
An owner of agricultural land is not required to establish any new permanent or
temporary soil and water conservation practice unless cost-share or other public
moneys have been specifically approved for that land and made available to the
owner.27
¯ The state Soil Conservation Districts Law also requires that prior to initiating a
"land-disturbing activity" a person must file a signed affidavit that the project will not
exceed the soil loss limits. Land-disturbing activity is defined as land changes such as
the tilling, clearing, grading, excavating, transporting or filling of land which may result
in soil erosion from water or wind and the movement of sediment and sediment related
pollutants into the waters of the state. However, the definition excludes a number of
activities, including the tilling, planting or harvesting of agricultural, horticultural or
forest crops,z8
If, upon inspection, the commissioners find that sediment damages are occurring
to the land of the complainant, the commissioners are to issue an administrative order
to the landowner. The order states the time framework for establishing or maintaining
soil and water conservation practices or erosion control measures,z9
¯ Iowa law, substantially expanded in 1998, addresses animal feeding :
operations, which are defined as "a lot, yard, corral, building or other area in which
animals are confined and fed and maintained for forty-five days or more in any twelvemonth period, and all structures used for the storage of manure from animals in the
operation....An animal feeding operation does not include a livestock market.’’3° State
law authorizes the department of natural resources to adopt rules relating to the
construction or operation of animal feeding operations. The law mandates that these
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rules include minimum manure control requirements, requirements for obtaining
permits, and departmental evaluations of animal feeding operations.31 Construction
permits are required for such operations, and must include provision of an indemnity
fee, a manure management plan, notice and comment managed by the county board of
supervisors, and other requirements.3z Iowa law expressly provides that no permit may
be issued if an enforcement action is pending or if the applicant is a "habitual violator"
and the violation occurred within the past five years. The department is instructed to
conduct an annual review of each feeding operation of a habitual violator.3~
Other statutory requirements relating to the construction and operation of
animal feeding operations include:

(i) Manure controls. "A confinement feeding operation shall not discharge
manure directly i ,n, to water of the state or into a tile line that discharges directly into
water of the state. ~4 The law requires that manure be disposed of in a manner that will
not cause surface or groundwater pollution. An owner who discontinues a confinement
feeding operation must remove all manure within at least six months.~s The applicant
for a permit must submit a manure management plan, the requirements of ~vhich are
outlined in the law.36 The law also sets out detailed requirements for commercial
manure applicator certification, and requirements governing application of manure to
land.~7
(2) Separation distance requirements. State law prescribes the minimum
separation distance between an animal feeding operation constructed and a residence
not owned by the owner of the operation, or a commercial enterprise, religious
institution or educational institution.36 In addition, an animal feeding operation
structure must be located 500 or more feet away from a major water source (meaning
any navigable lake, reservoir, river, or stream), and from a surface intake, wellhead, or
cistern of an agricultural drainage well or known sink hole; and it most be located more
than 200 feet away from any watercourse that is not a major water source.39
Enforcement of the animal feeding operation requirements is through cease and
desist orders, civil penalties up to $5,000 per day, and injunctions. The law provides
additional penalties ($500 per day) for violation of a court order mandating compliance
with an order issued by the department. In addition, the law provides for civil
penalties up to $25,000 per day for "habitual violators.’’4°
¯ Under Iowa law, "(a) pesticide shall not be applied to any water of this state
which has been classified by the department [of natural resources] as a class "A" or class
"C", high quality, or high quality resource water, except that this section shall
not...prohibit the application of such a pesticide by a certified applicator who is trained
in aquatic applications and who has received a permit from the department.’’~I This
provision may be enforced through the same mechanisms used to enforce the general
pollutant discharge provisions described above.

¯ The department of agriculture is required by law to adopt rules establishing
the proper use of pesticides, including their formulations, times, and methods of
application, and other conditions of use.~z The law also provides that commercial
applicators must comply with certification requirements. The department of
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agriculture is required to adopt rules for the assessment of civil penalties up to $500 for
violations by commercial applicators.43
Development and Other Land-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act or that may be authorized by general land use regulation such as
zoning, state law provides the following authorities applicable to nonpoint source
discharges.
* The ~tate’s soil conservation law, described above, applies to "land-disturbing
activities," defined to include land changes such as "tilling, clearing, grading,
excavating, transporting or filling of land ~vhich may result in soft erosion from water
or wind and the movement of sediment and sediment related pollutants into the waters
of the state .... ,,44 Among the excluded activities are preparation of single family homes
(unless as part of a subdivision development) and disturbed land areas of less that
25,000 square feet (unless a local ordinance provides otherwise).
¯ State law prohibits the building of "any pier, wharf, sluice, piling, wall, fence,
obstruction, building, or erection of any kind upon or over any state-owned land or
water under the jurisdiction of the [Conservation] commission, without first obtaining
from the commission a written permit."4~ Enforcement of this provision is by criminal
(simple misdemeanor) prosecution. In addition, the commission may order removal of
the structure, or the commission may remove the structure and recover costs from the
owner.46
¯ "Where operations are entirely on private property adjacent to a public lake or
stream the natural bank between the state and priv,,ately owned areas shall not be
removed except by permission of the commission. 47 Violation is a simple
misdemeanorJ~
Endnotes
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KANSAS
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Kansas’ water pollution law contains enforceable permitting provisions that may
be applied to some nonpoint source discharges. The law also directs the state’s attorney
general to pursue abatement of pollution of surface waters affecting animal or aquatic
life.
¯ "No person shall place or permit to be placed or discharge or permit to flow
into any of the’waters of the state any sewage, except pursuant to a permit."~ The
Kansas Department of Health and Environment may require nonpoint sources to obtain
a permit. The law states that the "secretary...may establish...procedures for issuance of
general permits to... (1) a category, of point and nonpoint sources of sewage s,,u, ch as
~torm water; (2) other categories of point and nonpoint sources of sewage .... z For
purposes of the above provisions, sewage is defined as "any substance that contains any
of the waste products or excrementitious or other discharges from the bodies of human
beings or animals, or chemical or other wastes from domestic, manufacturing, or other
forms of industry.’’3
¯ "The secretary of health and environment shall make such rules and
regulations, including registration of potential sources of pollution, as may...be
necessary to... (2) control the disposal, discharge or escape of sewage...and (3) establish
water quality standards for the waters of the state to protect their beneficial uses.’’4
¯ "If the secretary finds that...refuse in any surface pond is causing or is likely to
cause pollution of soil or waters of the state, the secretary shall issue an order ~
prohibiting such surface pond.’’~
¯ In addition, if the secretary of health and environment finds evidence of
"abatable pollution of the surface waters detrimental to the animal or aquatic life in the
state," it is the duty of the attorney general to take such action as may be necessary to
secure the abatement of such pollution.6
Enforcement of these provisions is by corrective action orders, civil penalties of
up to $10,000 and criminal prosecutions.7 Where a violation results in the "death of, or
injury to, fish, animals, vegetation or other resources of the state, or otherwise causes a
reduction in the quality of the waters of the state below the standards set by the
secretary," the violator is liable to the state for damages in an amount equal to that
necessary to "restock such waters, replenish or replace such resources and otherwise
restore the water.’’8
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Other Discharge Limitations
¯ State nuisance law potentially addresses some activities that may result in
nonpoint source pollution. "The secretary of health and environment and the county or
joint boards of health shall have the power and authority to examine into all nuisances,
sources of filth and causes of sickness that in their opinion may be injurious to the
health of...inhabitants. Whenever any such nuisance, source of such filth or cause of
sickness is found to exist on any private property or upon any watercourse in this
state... [the health authorities] shall have the power and authority to order, in writing,
the owner or occupant thereof at his or her own expense to remove the nuisance or
source of filth or cause of sickness within 24 hours, Or within such reasonable time
thereafter" as ordered) Failure to obey an order results in a fine of not less than $10 nor
more than $100 per day)°
Kansas’ solid waste law provides an exemption from nuisance actions for
agricultural activities. "Agricultural activities conducted on farmland, if consistent with
good agricultural practices and established prior to surrounding nonagricultural
activities, are presumed to be reasonable and do not constitute a nuisance, public or
private, unless the activity has a substantial adverse effect on the public health and
safety. If such agricultural activity is undertaken in conformity with federal, state, and
local laws and regulations, it is presumed to be ,g, ood agricultural practice and not
adversely affecting the public health and safety, u The law also prohibits open
dumping, but exempts normal farming operations provided the practice does not create
a public nuisance or adversely affect public health. Violation is a Class A
misdemeanor.~Z

Fish/Fisheries Laws
The state’s fisheries laws do not appear to contain enforceable provisions
relevant to nonpoint source discharges.
OPERATIONAL REQUIREMENTS

Forestry Requirements
State forestry laws do not appear to contain enforceable provisions relating to
nonpoint source discharges.

Agriculture Requirements
¯ Kansas’ agriculture law regulates CAFOs of different sizes than the federal
regulations. "Prior to any new construction of a confined feeding facility with an
animal unit capacity of 300 to 999, such facility shall register with the secretary of health
and environment. Facilities with less than 300 units may register .... ,,~3 Within 30 days,
the department of health and environment must identify any significant water pollution
potential or separation distance violations; if water pollution potential is identified, the
facility is required to obtain a permit. If no water pollution potential is found, the
secretary is to certify that no permit is required. Confined feeding facility means any
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lot, pen, pool or pond: which is used for the confined feeding of animals or fowl for
food, fur or pleasure purposes; which is not normally used for raising crops; and in
which no vegetation intended for animal food is growing.~4 Violators are subject to a
civil penalty of up to $10,000 per day.~5
¯ State agriculture law also requires licenses and sets standards of operation for
livestock feedlots or feed yards having more than 1,000 head of livestock at one time.
Other livestock feedlots may elect to come under the act. Operating standards
contained in the law include requiring that the feedlot provide adequate drainage to
control pollution of streams and lakes. Enforcement is through revocation or
suspension of licenses, or by criminal prosecution.~7
¯ Kansas’ pesticide law addresses disposal and storage practices that might result
in nonpoint source pollution. "It shall be unlawful for any person to...discard or store
any pesticide or pesticide container in such a manner as to cause injury to humans,
vegetation, crops, livestock, wild!!fe, pollinating insects or waterways and wildlife
therein...or to fail to comply with regulations adopted under the law. Enforcement of
the pesticide law is through criminal (Class A misdemeanor) prosecution and, in the
case of violations by certified applicators, through civil penalties of between $100 and
$500 per day.t~

¯ The pesticide law also authorizes the board of agriculture to develop pesticide
management areas if a pesticide poses a serious threat to the public health, safety and
welfare or the natural resources of the state.2° "Pesticide management plans may
include provisions for the handling or release of pesticides, including, but not limited
to, the application, mixing, loading, storage, disposal or transportation and guidelines
for best management practices. Enforcement is by civil penalty of between $100 and
$5,000, and by criminal (Class A misdemeanor) prosecution.22
¯ State agriculture law requires that any person who applies any chemical by the
chemigation process in an irrigation system must register and use anti-pollution devices
specified under state law. Chemigation is defined as "any process whereby pesticides,
fertilizers or other chemicals or animal wastes are added to irrigation water applied to
land or crops, or both, through an irrigation distribution system." Registration must
include, among other things, a plan for handling tail water or accumulations of water.23
It is unlawful for any person to use the chemigation process without registration or
refuse or neglect to comply with restrictions, and enforcement is through permit
suspension or revocation, civil penalties of between $100 and $5,000, and criminal
prosecution.~4
¯ Other provisions of Kansas law relating to irrigation practices include the
requirement that "(a)ny person who is using a ditch, conduit, or reservoir for irrigation
purposes shall be responsible that no injury be done to the embankment thereof, or the
fence enclosing it, or other parts of it, and that the waters thereof be not fouled or
polluted by any animal driven to or watered there. ’’~s
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Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act or that may be authorized by general land use regulation such as
zoning, state law provides the following authority applicable to nonpoint sources.
¯ Kansas law authorizes the regulation of land development activities around
some water bodies for the purpose of preventing water pollution. The secretary of
health and environment may adopt regulations designating "sanitation zones" to
regulate and control development of areas of the state surrounding certain
impoundments of water to prevent pollution of such impoundments.26 A sanitation
zone is the land designated by the secretary that is not more than 3 miles from the
waterline of any existing or proposed state or federal reservoir that is more than 100
acres in surface area.27 Owners of land in the zone must obtain approval to construct a
building, structure or facility.28 Exempted from these requirements are (1) land used for
agricultural purposes or land under the control of the department of wildlife and parks;
(2) subdivisions approved prior to Aug. 1, 1965; and (3) land subject to sanitary codes
controlling the subsurface disposal of sewage enforced by the local health department.29
County attorneys are authorized to enforce these requirements through appropriate
actions of injunction, mandamus or quo warranto,a°
Endnotes
~’ Kansas Statutes Annotated 65-164(a).
2. KSA 65-165(b).
3. KSA 65-164(@
4. KSA 65-171d(a).
2. KSA 65-171d(e).
6. KSA 65-171b.
7. KSA 65-164(d), 65-170d, 65-167.
8. KSA 65-171u.
9. KSA 65-159.
1o. KSA 65-159.
~’ KSA 2-3201-3204.
~2. KSA 65-3409.
~3. KSA 65-171d(g).
14. KSA 65-171d(c)(2),
~’ KSA 65-170d(a).
~8.KSA 47-1501, 47-1503, 47-1505.
17.KSA 47-1506, 47-1509.
18.KSA 2-2453.
19,KSA 2-2461.
2o. KSA 2-2472.
~’ KSA 2-2473.
22. KSA 2-2461, 2-2478.
23. KSA 2-3302, 2-3303.
24.KSA 2-3308, 2-33!0, 2-3313, 2-3317.
28.KSA 42-312,
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2z.KSA 65-185(a),
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zs. KSA 65-189c.
zg. KSA 65-189e.
3o. KSA 65-188.
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KENTUCKY
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Kentucky’s water pollution control provisions may be enforced against nonpoint
source discharges that pollute state waters in violation of applicable standards or
regulations. However, violations that are traceable to specific agricultural sources must
be addressed under a separate law.
¯ "No person shall, directly or indirectly, throw, drain, run or otherwise
discharge into any of the waters of the Commonwealth, or cause, permit, or suffer to be
thrown, drained, run or otherwise discharged into such waters any pollutant, or any
substance that shall cause or contribute to the pollution of the waters of the
Commonwealth in contravention of the standards adopted by the cabinet or in
contravention of any rule, regulation, permit or order or in contravention of any
provision of the statute."~ The Natural Resources and Environmental Protection
Cabinet’s Office of Legal Services or the Attorney General may institute an action to
recover penalties or bring an action seeking an injunction,a Violators are subject to a
civil penalty not.to exceed $25,000 per day for each violation.3 Knowing violations are a
Class D felony punishable by a fine not to exceed $25,000, imprisonment of one to five
years, or both.4 However, where there is documented evidence that a violation of water
pollution laws or administrative regulations is traceable to a specific agriculture
operation, then the provisions of the Agriculture Water Quality Act (discussed below)
govern resolution of the violation.5
Other Discharge Limitations
¯ Kentucky law has restated and codified the common law of nuisance as it
existed in the Commonwealth on May 24, 19913 The codification defines what would
constitute permanent and temporary nuisances; private and public nuisances; and how
damages should be determined. The section does not specify what actions, such as
polluting, constitute a nuisance. However, no agricultural or silvicultural operation is
abatable as a nuisance or may be deemed in violation of any zoning ordinance that
would restrict the right of the operator to utilize "normal and accepted practices" after it
has been in operation for more than one year, provided that the operation was not a
nuisance at the time it began.7 This provision does not apply if the violation or nuisance
results from negligence. Nor does it affect the right of any person to recover damages
for any injuries or damages sustained by them on account of pollution of the waters of
any stream or groundwater.8
¯ Kentucky law also makes it a violation if any person "places or causes to be
placed in any stream, dam, pool or pond any substance that renders the water unfit for
use or produces a stench.’’9 This violation is punishable by a fine of $10 to $100 and
imprisonment for a period of 30 days to six months.
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¯ A person is guilty of "criminal littering," a Class A misdemeanor, if he or she
knowingly and willfully places or throws litter in any public or private waterJ° For
purposes of ~his provision, litter is defined as "rubbish...waste material...or any foreign
substance."t~

Fish/Fisheries Laws
¯ Under the wildlife code, "no person shall place or cause to be placed in any
public waters any substance that might injure, interfere with, or cause the waters to be
unfit for the support of wildlife.’’tz Further, "no person shall willfully place or attempt to
place in any p,u,,blic waters any substance which has .a poisonous or intoxicating effect
upon wildlife.’ ~3 The section is enforced by the Department of Fish and Wildlife
Resources.’4 Violators may be fined not less than $100 nor more than $500, imprisoned
for not more than 6 months, or both. Violators are also liable to the Department for the
replacement value of the fish and wildlife killedJ~
¯ Similarly, the water quality code requires that "where the injury, death, or
destruction of fish or other wildlife results from pollution or from any violation of the
orders, rules, regulations, or other determinations of the Cabinet, the person responsible
shall be liable to the Commonwealth in an amount reasonably necessary to restock or
replenish.’’t6 The Commonwealth may seek civil penalties of up to $1000 plus actual
damages in any court of competent jurisdictionJ7
OPERATIONAL REQUIREMENTS

Forestry Requirements
¯ In 1998 Kentucky enacted a Forest Conservation Act, which establishes some
enforceable mechanisms applicable to commercial timber harvesting practicesJ6 The
law does not apply to cutting firewood or Chrisfmas trees, to removal of trees
incidental to mining and mineral extraction activities, to right-of-way construction or
maintenance, or to the cutting of trees by "an individual, nonindustrial landowner on
his own property" if the cutting is done by the owner,m
The new law requires that after July 15, 2000, no person shall conduct
commercial timber harvesting operations within the Commonwealth unless there is a
certified "master logger" on site who has completed the required educational and
training requirements (including continuing education every three years)
Such timber harvesting operations must use "appropriate best management
practices" which are defined as "effective practical, economical structural, or
nonstructural methods that prevent or reduce the movement of sediment, nutrients,
pesticides, and other pollutants from the land to surface or groundwater, or that
otherwise protect water quality from potential adverse effects of timber harvesting
operations.’’z~ Best management practices are to be defined by the Division of Forestry
and approved by the Agriculture Water Quality Authority (see below), and are to be
reviewed by a newly created Forestry Best Management Practices Board, which is to be
convened by July 15, 1999 and given one year to review such BMPs. The Board is to
review the BMPs not more often than every five years thereafter.2z
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In addition, "no logger or operator shall conduct any,, timber operation in a
manner that is causing or will likely cause water pollution. 23
If the Commonwealth’s Natural Resources and Environmental Protection cabinet
determines that a logger or operator is failing to use the appropriate best management
practices or is causing water pollution, it must give the operator a written warning and
prescribe "a reasonable period for abatement and compliance." If the logger or operator
fails to comply after the time specified for abatement, the logger or operator will then be
provided "an opportunity for an informal conference with the district forester." If, after
this opportunity, the logger or operator has failed to comply, then the cabinet must
issue a notice of violation and order the implementation of corrective measures "within
a specified period of time." If, after the notice, the logger or operator fails to comply,
then the cabinet must issue a "special order" mandating the immediate implementation
of the corrective measures, and may order cessation of all or a portion of the timber
harvesting operation. This special order is reviewable in an administrative hearing, to
be held within 5 working days of receipt of a request for hearing.24 However,
notwithstanding the previous provisions, if the cabinet finds that the logger or operator
is conducting timber harvesting without a master logger or in a manner "that is causing
or is likely to cause water pollution that is presenting or will likely present an imminent
and substantial danger" to public health, safety or welfare, or to the health of animals,
fish or aquatic life, or to a public water supply or other beneficial uses of water, the
cabinet may issue an emergency order requiring immediate cessation of the activity and
implementation of corrective measures within a reasonable time; this order, too, is
subject to hearing within 5 working days.z~ If the logger or operator fails to comply
with a special order or emergency order, he or she is deemed a "bad actor" and is
subject to civil penalties of up to $1,000, assessable after an opportunity for
administrative hearing, and recoverable in court.26
¯ The Agriculture Water Quality Act,27 discussed below, establishes enforceable
best management practices (BMPs) that apply to- farm operations of ten or more acres,
including silviculture conducted on such operations. This law can reach some nonindustrial private timber harvesting activities not subject to the Forest Conservation
Act.
Agriculture Requirements
¯ The Agriculture Water Quality Acta8 created Kentucky’s Agriculture Water
Quality Authority, which shall "evaluate the adoption and effectiveness of best
management practices for agriculture operations," and develop "statewide agriculture
water quali,~ plans to address identifiable water pollution problems from agriculture
operations.~’29 The plans establish applicable requirements to be used by agriculture
operations, defined as "any farm operation on a tract of land ... situated on ten (10)
contiguous acres or more of land used for the production of livestock, livestock
products, poultry, poultry products, milk, milk products, or silviculture products, or for
the growing of crops such as, but not limited to, tobacco, corn, soybeans, small grains,
fruit and vegetables; or devoted to and meeting the requirements and qualifications for
¯ payments to agriculture programs under an agreement with the state or federal
government. ,30
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Within five years of approval of the statewide plan, persons engaged in
agriculture operations across the state are required to implement its applicable
requirementsJ~ It is a violation to conduct or allow the conduct of any agriculture
operation in a manner which results in water pollution or to fail to implement the
provisions of the planJ2 The Division of Water, working with the Agriculture Water
Quality Authority, must designate water priority protection regions where it is
documented that agriculture is contributing to water quality pollution problems. In
those regions, the Water Quality Authority shall reevaluate the effectiveness of the best
management practices in the plan.3~ A person engaging in agriculture operations in a
water priority protection region where-water pollution has been documented shall be
presumed to be in compliance with the Act if the person has implemented the practices
required by the plan.34
If the Division of Water documents a violation, the Division shall notify the
person in writing, setting forth a reasonable period for complianceJ~ If any person
engaged in agriculture operations fails or refuses to comply or respond to a written
notice on noncompliance with the plan, the person shall be deemed a "bad actor" and
subject to enforcement action, as well as loss of eligibility for financial assistanceJ6 The
Cabinet’s Office of Legal Services or the Attorney General shall institute an action for
the recovery of any penalties and costs and shall bring an action for injunction.37
Violation of the statute is punishable by civil penalty not to exceed $ I000;~8 compliance
with the statewide and any regional agriculture water quality plan is a mitigating factor
in determining whether to impose civil penaltiesJ9
¯ i soil conservation district may be created if the Conservation Commission
determines that the operation of the district is administratively practicable and feasible,
and if there has been a majority vote of landowners in favor of creationJ° Soil
conservation districts are authorized to propose land-use regulations for lands within
the soil conservation district whenever the Board of Supervisors of a conservation
district determines that uncontrolled soil erosion on some lands within the district is
causing damage to other lands.4’ These regulations may be adopted by the Board after a
referendum in which at least 90% of the landowners have approved.42
Land use regulations may include: I) requirements for the construction of
terraces, terrace outlets, check dams, dikes, ponds, ditches and other structures; 2)
requirements for particular methods of cultivation, including contour cultivating,
contour furrowing, lister furrowing, sowing, planting, strip cropping, seeding and
plants of land to conserve water; 3) specifications of cropping programs and tillage
practices; 4) requirements on the retirement of highly erosive areas; and 5) other
measures and programs as may assist conservation of soil resources and prevent or
control soil erosionJ3
The Board may file a petition in circuit court to compel observance with the landuse regulations if it determines that nonobservance tends to increase erosion on those
lands and is interfering with the prevention or control of erosion on other lands within
the district.44 The board may provide by ordinance that any landowner who sustains
damages from a land-use violation may recover from the violatorJ5 The court may
require the violator to perform the work or, if the violator fails to do so within the time
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specified, the board may perform the work and recover costs and expenses with interest
of 5% per annum.46
¯ The pesticide law establishes licensing requirements, and states that the
Department of Agriculture may "restrict or prohibit the use of pesticides in designated
areas during specified times and the storage of fertilizer ... to prevent damage or injury
by drift or misapplication to ... fish and other aquatic life in waters in reasonable
proximity to the area to be treated.’’47 Further, "no person shall discard or store any
pesticide or pest, containers so as to pollute any waterway in a way harmful to any
wildlife therein. 48 Individual farmers are not subject to any liability or response costs
unless there is a finding of negligenceJ9
A notice of violation is issued to the licensee for violation of the statute or
regulations,s° If the violation is not abated, the Agriculture Commissioner must issue an
order for immediate compliance and .may assess civil penalties. If the order is not
complied with, the applicator’s license may be revoked, with an opportunity to appeal
to circuit courtJ1 Civil penalties may be recovered in an action brought by the Attorney
General or the Department of Agriculture; the Attorney General also may bring an
action for injunction for violatior~ of the act, or a violation or threat of violation of an
order.~z Violations of the act or an order are punishable by a civil penalty not to exceed
$1000 per day; failure to abate is punishable by a civil penalty of not less than $100; and
willful violation of the act or an order is a misdemeanor punishable by a fine of not less
than $100 and up to $1000, imprisonment for not more than one year, or bothJ3
Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater or that may be
authorized by general land use regulation such as zoning, Kentucky law provides the
following enforceable authorities potentially relevant to nonpoint source discharges.
¯ "No person shall commence the filling of any area with earth, debris ... or place
a building, barrier or obstruction of any sort on any area located adjacent to a river or
stream or in the floodway of the stream so that such filling, raising or obstruction will in
any way affect the flow of water in the channel or in the floodway of the stream" unless
a permit. ~4has been issued by the Natural Resources and Environmental" Protection
Cabinet. However, the Cabinet has no jurisdiction or control over the construction,
improvement, maintenance or operation of any drainage district, ditch or system
established for agricultural purposes, nor can it require approval of the same, except
where it determines the obstruction of the stream or floodway is a detriment or
hindrance to the beneficial use of water resources in the area.55

If this provision or a regulation has been violated, the Cabinet may issue a
written notice of violation and require the person to answer the charges at a hearing not
less than 30 day from the notice. Appeals may be taken from all final orders of the
Cabinet by filing a petition for review in Circuit CourtJ6 The Cabinet’s Department of
Law or the Attorney General may bring an action for the recovery of penalties and
bring an action for an injunction to prevent or correct a condition constituting or
threatening to constitute a violation of the chapter.57 Violators are subject to a civil
penalty of not more than $1000 and may be enjoined from continuingJ6
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¯ Streams that meet certain criteria are eligible for inclusion in the Wild Rivers
System.59 Criteria for inclusion include streams that are free-flowing, with unchanged
shorelines and scenic vistas; their waters "shall not be polluted beyond feasible
correction and shall be kept unpolluted once corrected according to standards
established by the natural resources and environmental protection cabinet.’’6° Land use
restrictions for wild rivers include prohibitions on dredging and strip mining. Select
cutting or timber or other resource removal and agricultural use may be allowed by
permit only pursuant to regulationY The restrictions on land uses do not apply to uses
already existing at the time the stream is included in the system,6~- and the law also
states that existing agricultural areas in the boundaries may continue.63 The Attorney
General shall bring an action to recover civil penalties or for an injunction to prevent or
correct a condition that is or threatens to violate the provisions of the law.6.
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LOUISIANA
Enforcoablo Provisions AppBcable to Nonpoint Source Water Poi1ution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Louisiana’s water pollution control law includes some provisions that may be
used to take enforcement action against nonpoint source discharges that are not
permitted or that pollute the waters, but the provisions do not apply to unintentional
nonpoint source discharges from agriculture. Agricultural or silvicultural nonpoint
sources do not require permits, and are not subject to enforcement under the
unpermitted discharge provisions.
¯ The Louisiana Environmental Quality Act prohibits any person from
conducting an activity "which results in the discharge of any substance into the waters
of the state without the appropriate permit, variance, or license...’’t
¯ The statute also prohibits any person from discharging "any waste or any other
substance of any kind that will tend to cause water pollution in violation of any rule,
order or regulation" or "any substance" that violates the terms or conditions imposed by
a permit,a
Neither of these provisions is applicable to "unintentional nonpoint source
discharge resulting from or in connection with the production of raw agricultural,
horticultural, or aquacultural products.’’a The Louisiana regulations also exclude from
the permitting requirement "introduction of pollutants from nonpoint sources resulting
from normal agricultural and silvicultural activities.’’4
A civil enforcement action may be brought by the Department of Environmental
Quality (’DEQ"). Where a violation is determined to have occurred, the court may
assess costs or where the violation is on-going, the Secretary may issue a cease and
desist order. The violator may be subject to civil penalties of not more than $25,000 for
each day of violation where the substance does not endanger human life or health and
where the substance does endanger human life or health, then a person may be liable
for not more than one million dollars)
Other Discharge Limitations
¯ Louisiana has a general nuisance statute6 which may apply to some forms of
nonpoint source pollution. Louisiana’s Right to Farm statute prohibits any agricultural
operation from being deemed a public or private nuisance if it is conducted "in
accordance with generally accepted agricultural practices" and the person bringing the
action acquired the interest in the affected land after the date the operation was
established or the operation was established prior to any change in character of the
property in the vicinity of the operation] Illegal acts or actions based on negligence or
intentional injury are exempt from this prohibition.8
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Fish/Fisheries Laws
¯ "A person who [unlawfully] kills ...takes ...or injures any fish, wild birds, wild
quadrupeds, and other wildlife and aquatic life.As liable to the state for the value of
each... 9 Civil penalties, civil suits for recovery of value, fines, and criminal prosecution
are permissible.Z°
¯ Louisiana law that provides for regional watershed districts (see Development
and Other Earth-Disturbing Activities section) prohibits any person from knowingly or
willingly draining from any pumps, reservoirs, wells, or oil fields into any stream or
watershed "any oil...noxious or poisonous gases or substances which would render the
water unfit for irrigation purposes or would destroy aquatic and fish life in the stream."
Each day substances flow into the watershed waters constitutes a separate offense.
Sanctions include fines of $100-200 or imprisonment of three months or less.~
OPERATIONAL REQUIREMENTS
Forestry Requirements
Louisiana law has few enforceable provisions relating to forestry operations that
may be relevant to nonpoint source requirements.
¯ Louisiana law provides that any person who cuts standing cypress trees on
water bottoms owned by the state of Louisiana, except in the exercise of rights under a
state lease, right-of-way, or permit, is subject to a fine (up to $5000) and/or
imprisonment (up to six months).12
¯ The Louisiana Natural and Scenic Rivers Act allows the agency to regulate
pollution of waters and provides for civil penalties of up to $1000 per day for each
violation. The Act also prohibits commercial h~rvesting of timber within 100 feet of
the low water mark, with exceptions including selective harvesting of trees, cutting to
control disease or insects, and harvesting timber for personal use by the person who
owns or leases the property)4
Agriculture Requirements
¯ Conservation district supervisors may formulate regulations governing the use
of lands within the district in the interest of conserving soil and soil resources and
preventing and controlling soil erosion,t5 The regulations to be adopted may include
specifications of cropping programs and tillage practices; provisions requiring
terminating cultivation in highly erosive areas; and provisions to assist in the
conservation of soil resources and prevent or control soil erosion in the district,t6 The
regulations require approval by at least 2/3 of the landowners in the district in order to
be effective and enforceable)~
¯ Louisiana law requires certification of private applicators of restricted use
pesticides, commercial pesticide applicators and pesticide salespersons, licenses for
pesticide dealers, and both licenses and certifications for all commercial agricultural
consultants.t8 For violations, the commissioner may assess civil penalties, suspend or
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revoke a license or certificate or institute civil proceedings to enforce his rulings or seek
injunctive relief}9 When the commissioner of agriculture ("commissioner") determines
that the concentrations of pesticides exceed promulgated federal or state standards or
pose a threat to human health or the environment, the commissioner may take
appropriate action,z° The commissioner is empowered to issue a stop order "prohibiting
the distribution, sale, offer for sale, application, movement or disturbance of the
pesticide, pesticide wastes or contaminated agricultural commodities or material.’’z’
Upon determining that the pesticide concentrations exceed government standards, the
commissioner may also issue protective orders to limit restrict or prohibit application of
a pesticide; issue a remedial order directing any responsible person to take prompt
action to correct any situation causing any waters of the state to be affected;
communicate his determination to any appropriate agency; and/or issue a public
communication}2 The commissioner may seek and obtain injunctive relief to prevent
violation of the above orders, and he may impose civil penalties not to exceed $25,000
per offense pursuant to an adjudicatory hearing. Each day is considered a separate
offense,z3
¯ Discharges from concentrated animal feeding operations are subject to the
LWDPS permit program, which is similar to federal NPDES regulation of these entities
as point sources,a4 A concentrated animal feeding operation is designated as such on a
case-by-case basis upon determining that it is a "significant contributor of pollution to
the waters of the state," based on such factors as the size and location of the operation,
the amount of wastes reaching the state waters, and the means of conveyance of animal
wastes and process waste waters into the waters of the state,z5
Development and Other Earth-Disturbing Activities
. Louisiana has several potentially applicable enforceable provisions in addition to
any that may be contained in urban stormwater programs under the Clean Water Act or
that may be authorized by general land use regulation.
¯ Louisiana law allows parishes to create environmental protection districts "to
insure the prudent development of the land areas adjacent to and bordering the
Mississippi River..." The powers of the board of commissioners of such a district
include establishing and maintaining a master plan for the subdivision and
development of those lands and preserving the natural environment of the lands along
the river through the restriction of land usage,z6 Penalties include a $5000 fine and
imprisonment for not more than 30 days for each day of the violation.27
¯ Louisiana law provides for regional watershed districts in which the board of
commissioners may make and enforce rules that prevent damage to the district by solid
or liquid pollution or substance or misuse of the waters of the district or any water
course therein.2s
¯ "No industrial wastes...nor any noxious or harmful matter, solid, liquid or
gaseous, shall be discharged into the side or cross ditches or placed upon the state
highways without the prior written consent of the chief engineer,..and the secretary of
the department of health and hospitals,z9
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¯ Coastal use permits are required for a variety of enumerated uses and
activities, but this law excludes activity occurring wholly on lands five feet above mean
sea level or activities occurring within fast lands, except for an activity that is found to
have "direct and significant impact on coastal waters." Also excluded are agricultural,
forestry and aquaculture activities on lands consistently used in the past for such
activitiesJ° Enforcement actions include injunctive, declaratory or other relief brought
by the state (secretary or attorney general), district attorney or local government. The
Secretary and local government with approved program have the authori~ to suspend,
revoke, or modify coastal use permits. Sanctions include civil liability, damages, fines
and/or imprisonment, and the Secretary may assess costs and administrative
penalties.3~
¯ Also see the Louisiana Natural and Scenic Rivers Act allowing the agency to
regulate pollution of waters~z (described above under the forestry requirements
section).
Endnotes
30 LRS 2075.
30 LRS 2076(A) (1).
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33 LAC Pt. IX, Sec. 301 (D).
30 LRS 2025.
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3 LRS 3603.
3 LRS 3606.
56 LRS 40.1.
m 56 LRS 40.3-.8.
~ 38 LRS 3087.9(B).
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~456 LRS 1854.
Is 3 LRS 1209.
~ 3 LRS 1209 (c), (d), & (e).
’~ 3 LRS 1209.
,8 3 LRS 3241-46.
~9 3 LRS 3252.

20 3 LRS 3306(A).

u 3 LRS 3205(A).

22 3 LRS 3308.
28 3 LRS 3309.
24 33 LAC Pt. IX, Sec. 301(J)(1).
2~ 33 LAC Pt. IX, Sec. 301(J) (3) (a).

~8 33 LRS 7555.
~7 33 LRS 7559(G).
~8 38 LRS 3087.8.
~a 48 LRS 385.
3o 49 LRS 214.34(a).
~ 49 LRS 214.35.
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MAINE
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Maine’s water pollution control law includes several provisions that may be used
to take enforcement action against nonpoint source discharges.
¯ "No person may directly or indirectly discharge or cause to be discharged any
pollutant without first obtaining a license therefor from the department."’ "Discharge"
means "any spilling, leaking, pumping, pouring, emptying, dumping, disposing or
other addition of any pollutant to water of the State." "Pollutant" is broadly defined and
includes "rock, sand, dirt and industrial, municipal, domestic, commercial or
agricultural wastes of any kind." This prohibition includes nonpoint source discharges.
It further provides, however, that "No person may be deemed in violation of this
section for the discharge of rock, sand, dirt, or other pollutants resulting from erosion
related to agricultural activities [if]... A. The appropriate soil and water conservation
district has recommended an erosion and sedimentation control plan or conservation
plan for the land where this erosion originates. B. The commissioner has certified that
the plan meets the objectives of this chapter. [and] C. The commissioner determines that
the agricultural activities are in compliance with the applicable portion of the plan, or
the soil and water district has certified that funds from existing federal and state
programs are not available to implement the applicable portion of the plan.’’2
¯ Maine law also prohibits violations of water quality "notwithstanding any
exemptions or licenses," but requires establishment of a mixing zone "prior to the
commencement of any enforcement action to abfite a classification violation.’’3
¯ A narrower prohibition on discharges or placement of certain materials may
apply to some forms of nonpoint source pollution: "No person, firm, corporation or
other legal entity may place, deposit or discharge, directly or indirectly into the inland
waters or tidal waters of this State, or on the ice thereof, or on the banks thereof in such
a manner that it may fall or be washed into these waters, or in such manner that the
drainage from any of the following may flow or leach into these waters, except as
otherwise provided by law: 1. Forest products refuse. Any slabs, edgings, sawdust,
shavings, chips, bark or other forest produc~s refuse; 2. Potatoes. Any potatoes or any
part or parts of potatoes; or 3. Refuse. Any scrap metal, junk, paper, garbage, septic tank
sludge, rubbish, old automobiles or similar refuse...’’4
¯ The law also provides a general injunctive remedy for water pollution without
regard to violations: "If the department finds that the discharge, emission or deposit of
any materials into any waters, air or land of this State constitutes a substantial and
immediate danger to the health, safety or general welfare Of any person, persons or
property the department shall forthwith request the Attorney General to initiate
immediate injunction proceedings to prevent such discharge. The injunction
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proceedings may be instituted without recourse to the issuance of an [administrative]
order.’’~
Enforcement mechanisms under the water pollution law include administrative
consent orders and civil injunctive remedies,6 and civil penalties of up to $10,000 per
day/ Criminal violations are Class E crimes with a fine of not less than $100 nor more
than $25,000 per day of violation.8
Other Discharge Limitations
¯ The Attorney General has broad authority to bring actions in court to abate
nuisances. This authority is not limited either by the existence of licenses or by
provisions of the water pollution control law.9
¯ Statutory nuisances specifically include "causing or suffering any offal, filth or
noisome substance to collect or to remain in any place to the prejudice of
others; .... corrupt!,n,~g or rendering unwholesome or impure the water of a river, stream,
pond, or aquifer. ~o
¯ "A farm or farm operation may not be considered a public or private nuisance
if the farm or farm operation alleged to be a nuisance conforms to best management
practices, as determined by the Commissioner of Agriculture, Food and Rural
Resources...’’L1 However, "The commissioner shall investigate all complaints involving a
farm or farm operation, including, but not limited to, complaints involving the use of
waste products, ground and surface water pollution ..... If the commissioner identifies
the source or sources of the problem, has reason to believe that the source is a nuisance
and finds that the nuisance is caused by the use of other than best management practices,
the commissioner shalL_determine the changes needed in the farm or farm operation to
comply with best management practices and prescribe site specific best management
practices for that farm operation," [determine whether the changes are implemented,
and make written findings]...If the person responsible for the farm or farm operation
does not adopt best management practices, the commissioner shall send a written
report to an appropriate agency if a federal or state law has been violated and to the
Attorney General. The Attorney General may institute an action to abate a nuisance and
the court may order the abatement with costs..."~z
¯ A "nuisance caused by the use of other than best practices for manure
handling" is also abatable upon suit by the Attorney General, upon referral from the
Commissioner of Agriculture, Food, and Rural ResourcesY
Fish/Fisheries Laws
State laws relating to fish and fisheries do not appear to contain enforceable
provisions relating to nonpoint source discharges independent of those identified
above.
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OPERATIONAL REQUIREMENTS

Forestry Requirements
¯ The commissioner of forestry is authorized to promulgate rules establishing
forest practices for clearcuts and forest harvests adequate to assure regeneration, and
setting performance standards for clearcuts including standards to protect water quality
and m~imize erosion. Management plans are required for clearcuts in excess of 50
acres.L4 Landowners are required to notify the Bureau of Forestry prior to harvesting
timber, and to file reports on timber sales.15 The law prescribes civil forfeitures of $1,000
per violation of the performance standards in the law and regulations.t6 Violation of
notice requirements results in a civil forfeiture of $50 for harvests of 50 cords or less and
$1000 for larger harvests or for failure to submit other reportsY The commissioner of
forestry has been directed by the state legislature to recommend a set of statewide
forestry standards in 1999. If adopted, such standards may affect future nonpoint
source-related enforcement for forest practices.
¯ The Land Use Regulation Commission (LURC) provides land use regulation
for portions of Maine that are unorganized (see discussion below under "Development
and Other Earth-Disturbing Activities). LURC regulations include timber harvesting
standards: these include provisions for slash disposal, ciearcut size/location, retention
of buffer strips, and a general requirement to "reasonably avoid sedimentation of
surface waters."18
¯ The mandatory shoreland zoning law protects areas within 250 feet of the
normal highwater line of any great pond, river or saltwater body, within 250 feet of a
coastal wetland or the upland edge of a freshwater wetland, and within 75 feet of the
highwater line of a stream. The Board of Environmental Protection adopts minimum
guidelines for municipal zoning and land use controls; municipalities must adopt
ordinances and have them approved by the commissioner as consistent with and no less
stringent than the guidelines. If a municipality does not adopt an approvable
ordinance, the board may do SO.19 The statute limits timber harvesting in the protected
areas to selective cutting of no more than 40 percent of the trees 4 inches or more in
diameter in any ten-year period, prohibits timber harvests within 75 foot areas abutting
great pond shoreland zoned for resource protection, and requires reforestation within 2
growing seasons of any harvest beyond the 75 foot buffer,a°

Agriculture Requirements
Apart from the nuisance-related provisions and water pollution discharg6
provisions noted above -- where use of best management practices and conservation
plans, respectively, constitute exemptions -- other provisions of state law relate to
agricultural practices that may result in nonpoint source discharges.
¯ "When the ground is frozen, a person may not spread manure on agricultural
fields within a great pond watershed unless this activity is in accordance with a
conservation plan for that land on file with a state soil and water conservation
district.’’al
Iii
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¯ The Maine Land Use Review Commission rules require all spreading or
disposal of manure, in the unorganized areas of the state subject to the commission, to
be accomplished in accordance with published guidelines; these rules are enforceable.22
¯ In 1998 the legislature enacted a Nutrient Management Act, which requires
farms with more than 50 animal units or that receive 100 or more tons of manure per
year to hold and implement a certified nutrient management plan. New farms with
more than 300 animal units, or existing farms that expand to more than 300 animal units
must hold a livestock operations permit issued by the Maine Department of
Agriculture. In addition, beginning December 1, 1999, manure spreading is prohibited
between December 1 and March 15 (although the commissioner may issue hardship
variances).23 Failure to develop a nutrient management plan, to implement a nutrient
management plan, or to obtain or comply with a permit are offenses punishable by civil
forfeiture of up to $1,000 plus $250 per day; winter spreading of manure is punishable
by civil forfeiture of up to $1,000 for every day that spreading occurs.24
The law also placed a moratorium on new swine feeding operations that confine
and feed 500 or more swine, pending a 1998 legislative study on a proposed permit
process for large CAFOs. The law also provided for a study by the Maine Department
of Agriculture and DEP to evaluate the impact of agriculture on nonpoint source
pollution. The study, due January 15, 2001, must evaluate progress in implementing
BMPs to exclude livestock from access to streams and lakes for drinking water,
evaluation of practices to reduce soil erosion from cropland, and evaluation of BMPs to
reduce runoff of nutrients from farmland. The law contemplates, and authorizes the
reporting out of legislation to address the findings of the report.25
¯ State law concerning pesticide applications provides for regulation of the
places in which pesticides may be used.2~It provides for certification of commercial
applicators and spray contracting firms by the Board of Pesticides Control, and
certification of private applicators who intend tduse limited or restricted use pesticides;
it also provides for establishment of critical areas where pesticide use would "jeopardize
endangered species or critical wildlife habitat, present an unreasonable threat to quality
of the water supply, be contrary to a master plan for the area where such area is held or
managed by an agency of the State or Federal Government, or would otherwise result
in unreasonable adverse effects on the public health, welfare or the environment of the
area. The designation of a critical area may prohibit pesticide use or may include such
limitations on such use as the board deems appropriate...’’~7 Civil injunctions, orders,
license actions, and criminal prosecutions are available for enforcement.~s Violations
are subject to a civil forfeiture of up to $1500 for a first violation and $4000 for
subsequent violations; $500 and $1000 respectively for private applicators,a9

Development and Other Earth-Disturbing Activities
A number of laws provide enforceable land use mechanisms that may address
some nonpoint sources of water pollution. Some of these provide direct authority to
regulate nonpoint activities while others cross-reference erosion and sediment control
requirements.
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¯ Maine’s Site Location of Development Law addresses "development of state or
regional significance that may substantially affect the environment."~° It includes
developments in excess of 20 acres, subdivisions for single family homes of 15 or more
lots aggregating more than 30 acres, buildings and parking lots and other paved areas
that occupy a ground area in excess of 3 acres, or development that generates 100 or
more passenger car equivalents at peak hour. Prior approval for construction,
operation, sale, or lease is required from department of environmental protection.~L The
proposed development must stormwater and erosion and sediment control standards
in laws discussed below.~z The law exempts certain subdivisions of low density with
conservation easements, preservation of certain areas, avoidance of slopes, habitats, and
adherence to locally approved erosion control plans.33 It also exempts development
within unorganized areas of the state subject to the jurisdiction of the Maine Land Use
Regulation Commission;34 and exempts from certain requirements developments within
designated growth areas under a growth management program.~s
¯ Another law provides for land use regulation in the unorganized portions of
3~
Maine. The Land Use Regulation Commission (LURC) establishes regulations for
protection districts, management districts, and development districts, and reviews
structures and subdivisions. A LURC permit is needed to commence construction or
operation of a development}7 Rules require land clearing activities to maintain
vegetative buffer zones of 75 feet around any standing body of water <10 acres and 100
feet for any >10 acres, and removal of no more than 40% of the volume of trees 4 inches
or more in diameter in any 10 year period in the zone between 100 and 250 feet.
Regulations also prescribe standards for drainage ditches and stream crossings, timber
harvests, and filling and grading. Within 250 feet of water bodies and wetlands, the
maximum size of a filled or graded area on a single parcel is 5,000 square feet, and
beyond 250 feet it is 20,000 square feet; these limits also require compliance with the
vegetative clearing limits described above. Minimum lot sizes and frontages are
prescribed.~8 LURC land use standards for "management districts....may not limit the
right, method or manner of cutting or removing’timber or crops, the construction and
maintenance of hauling roads, the operation of machinery or the erection of buildings
and other structures used primarily for agricultural or commercial forest product
purposes..."~9
¯ Maine’s Growth Management Law applies to municipalities not within the
jurisdiction of the LURC.4° Each municipality may adopt a local growth management
program; the implementation strategy must be developed in accordance with
guidelines including to "Protect, maintain and, when warranted, improve the water
quality of each water body...and ensure that the water quality will be protected from
long-term and cumulative increases in phosphorous from development in great pond
watersheds.’’~’
¯ Another law provides for river corridor commissions to do comprehensive
planning and zoning and to adopt rules covering an area "up to 500 feet from the
normal high-water mark", and to issue permits subject to reasonable conditions.~z
Under the River Commission law,~a enforcement by the commission may be by
injunction and penalties, as provided in Title 38.~
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¯ Maine law authorizes the organization of local watershed districtsJs Such
districts may adopt rules as necessary to carry out the purposes of the district, but have
no regulatory powers over land use except by agreement with municipalities.46
¯ Mandatory shoreland zoning provides another enforceable mechanismY It
protects areas within 250 feet of the normal highwater line of any great pond, river or
saltwater body, within 250 feet of a coastal wetland or the upland edge of a freshwater
wetland, and within 75 feet of the highwater line of a stream. The Board of
Environmental Protection adopts minimum guidelines for municipal zoning and land
use controls; municipalities must adopt ordinances and have them approved by the
commissioner as consistent with and no less stringent than the guidelines. If a
municipality does not adopt an approvable ordinance, the board may do so. The
statute requires setback requirements, limits on timber harvesting, and vegetation
buffers between buildings and shorelandJ8 Another section of the law provides further
protections for "significant river segements" including minimum setbacks of 125 feet
and limitations on roads and gravel pitsJ9 Municipalities may zone even more
restrictively to protect public health, safety and welfare and to avoid problems
associated with floodplain development: zoning ordinances must designate as a
resource protection zone a11 areas within the floodway of the I00 year floodplain along
rivers,s° Local enforcement is by municipal code enforcement officers, with
enforcement by the state under the water pollution laws where local zoning is not
adopted or enforcedJ~ Water utilities may bring civil suits for injunctive relief as well
against any violator affecting the water supplyY
¯ The Natural Resource Protection Act prohibits any "dredging, bulldozing,
removing, or displacing soil, sand, vegetation or other materials", any "draining or
otherwise dewatering", any "filling", or "any construction, repair or alteration of any
permanent structure without a permit if the activity is located "in, on or over any
protected natural resource or is located adjacent to and operated in such a manner that
material or soft may be washed into..a coastal w6tland, great pond, river, stream or
brook or significant wildlife habitat contained within a freshwater
wetland[,or]...freshwater wetlands consisting of or containing [at least 20,000 square
feet.., or peaflands dominated by shrubs, sedges and sphagnum moss]."53 Permit
standards require that "the activity will not cause unreasonable erosion of soil or
sediment... [that it] not unreasonably harm any significant wildlife habitat, freshwater
wetland plant habitat, threatened or endangered plant habitat, aquatic habitat, travel
corridor, freshwater, estuarine or marine fisheries or other aquatic life .... [that it] will not
violate any state water quality law... [and] not unreasonably cause or increase the
flooding of the alteration area or adjacent properties.’’s4 The permit program may be
delegated by the board of environmental protection to municipalities,ss The law
exempts from permitting requirements various activities including normal farming
activities, and forest management provided that other requirements are metJ6 A permit
by rule for activities under the Natural Resource Protection Act covers soil disturbances
adjacent to wetlands, great ponds, rivers, streams, brooks "if operated in such manner
that material or soil may be washed into them." It requires a setback of 25 feet between
the normal high water line or upland edge of the protected natural resource and the
activity; and erosion into the buffer and the resource "must be prevented" and sediment
control measures must be in place before the project begins and must function as
intended until the project area is permanently stabilizedY Enforcement may be by the
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municipal government or the department of environmental protection, and both may
collect penalties,s8
Erosion and sediment control requirements are established in several laws
identified below. They include some nonpoint source as well as stormwater
requirements.
¯ "A person who conducts, or causes to be conducted, an activity that involves
filling, displacing or exposing soil or other earthen materials shall take measures to
prevent unreasonable erosion of soil or sediment beyond the project site or into a
protected natural resource [viz. "coastal sand dune system, coastal wetlands, significant
wildlife habitat, fr~,g, ile mountain areas, freshwater wetlands, great ponds or rivers,
streams or brooks’]’ 59 This law applies only within organized areas of the state, and
"does not apply to agricultural fields. Forest management activities, including
associated road construction or maintenance, conducted in accordance with applicable
standards of the Maine Land Use Regulatory Commission, a~e "deemed" to comply.
The law "may not be construed to limit a municipality’s authority under home rule to
adopt ordinances containing stricter standards than those contained in this section."
Erosion control measures must be in place before the activity begins. Measures must
remain in place and functional until the site is permanently stabilitized. Adequate and
timely temporary and permanent stabilization measures must be taken."
¯ Maine’s stormwater law covers some nonpoint sources as wet1. "i person may
not construct, or cause to be constructed, a project that includes 20,000 square feet or
more of impervious area or 5 acres or more of disturbed area in the direct watershed of
a body of water most at risk from new development or one acre or more of impervious
area or 5 acres or more of disturbed area in any other area without prior approval from
the department [of environmental protection] .... The department shall adopt rules
specifying quantity and quality standards for storm water. Storm water quality
standards for projects with 3 acres or less of impervious surface may address
phosphorous, nitrates and suspended solids but may not direct[y address other
dissolved or hazardous materials unless inf’fltration is proposed. Storm water quality
standards apply only in the direct watersheds of waterbodies most at risk from
development and in sensitive or threatened geographic regions or watersheds defined
by the department..." The department is to define both of these categories by
rule...based on susceptibility to degradation, sensitivity, cumulative effectsJ° The law
applies only within organized areas of the state; a permit required by this law is not
required if a permit is required under another similar law, "but the project may be
required to meet standards for management of storm water adopted pursuant to this
section." Specific exemptions include "forest management activities, including
associated road construction or maintenance", disturbing areas "for the purpose of
normal farming activities", projects within municipalities where the commissioner has
certified the ordinance as meeting or exceeding the state law provisions, industrial
facilities that have a federal stormwater permit, construction or expansion of a singlefamily detached residence, and "projects involving roads, railroads, and associated
facilities conducted by or under the supervision of the Department of Transportation or
the Maine Turnpike Authority...so long as the projects are constructed pursuant to
storm water quality and quantity standards set forth in a memorandum of agreement
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between the department and the conducting or supervision agency and the project does
not require review under [the site location of development program]."
¯ Another law regulates excavations for borrow, day, topsoil or silt for areas of 5
or more acres, requiring a notice of intent to comply, and imposing performance
standards to protect groundwater, protected natural resources (including surface
waters), and buffer strips.6~ Excavations of less than 5 acres have fewer requirements,
but sediment may not leave the parcel or enter a protected area, erosion control
measures must be in place, and vegetated cover must be established after final
gradingJ2 This law applies only within organized areas of the state and does not apply
to excavations within the jurisdiction of the LURC or to excavations regulated under the
Natural Resource Protection Act.
All of these laws are enforceable under the environmental enforcement
provisions summarized above under the water pollution control law section of this
summary. In addition, those delegated to local land use authorities are enforceable by
those authorities.
Endnotes
’. Me. Rev. Stat. Ann. tit. 38, § 413 (West 1989 & Supp. !997).
a. Me. Rev. Star. Ann. tit. 38, § 413(2) (West 1989 & Supp. 1997).
a. Me. Rev. Star. Ann., tit. 38, § 451 (West 1989 & Supp. 1997).
4. Me. Rev. Star. tit. 38, § 417.
s. Me. Rev. Star. Ann. tit. 38. § 348.
6. Me. Rev. Star. Ann. tit. 38, 5§ 347-A, 348.
r. Me. Rev. Star. Ann. tit. 38, § 349.
s. Me. Rev. Stat. Ann. tit. 38, § 349.
6. Me. Rev. Star. Ann. tit. 17, § 2702 (authority to abate nuisances); tit. 38, § 372 (preserving authority
notwithstanding water pollution control laws).
,0. Me. Rev. Star. Ann. tit. 17, § 2802.
u. Me. Rev. Star. tit. 17, § 2805. The same section also provides that "a method of operation used by a farm
or farm operation" may not be considered "a violation of a municipal ordinance if the method of
operation constitutes a best management practice as determined by the Department of Agriculture, Food
and Rural Resources."
t2. Me. Rev. Stat. tit 17, § 2805(5),(6).
ta. Me. Rev. Stat. tit. 17, § 2701-B.
t4. Me. Rev. Star. Ann. tit. 12, §§ 8867-8869. These enforceable mechanisms are supplemented by
voluntary mechanisms. The Bureau of Forestry "may publish best management practice guidelines for
use by landowners and wood harvesters. Landowners and wood harvesters must be notified of these
guidelines and assisted in their efforts to implement the guidelines in accordance with the Bureau of
Forestry Advisory programs under Title 12, sections 8611 and 8612." Me. Rev. Star. Ann. tit. 38. § 410-J(2).
~6. Me. Rev. Stat. Ann. tit. i2, §§ 8883, 8885; see also 04-058-020 CMR 20.
t6. Me. Rev, Stat. Ann. tit. 12, § 9701.
tr. Me. Rev. Stat. Ann. tit. 12. § 8887.
~s 04-061 MRC 010.17, A, 5.
tg. Me. Rev. Stat. Ann. tit. 38, § 435 et seq.
20. Me. Rev. Stat. Ann. tit. 38, § 439-A.
at. Me. Rev. Star. Ann. tit. 38, § 417-A.
22. 04-061 MRC 010.17.
2a. Me. Rev. Star. Ann. tit. 7, 5§ 4201-4209.
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24. Me. Rev. Star. Ann. tit. 7, § 4209.
zs. Nutrient Management Act, §§ 9, 10.
26. Me. Rev. Stat. Ann. tit. 22, § 1471-A et seq.
27. Me. Rev. Star. Ann. tit. 22, § 1471-M(4).
a6. Me. Rev. Stat. Ann. tit. 7, §§ 616-A, 612-614; tit. 22, §§ 1471-D, 1471-J. Criminal proceedings are
available only after notice and an opportunity for administrative heating prior to the criminal referral, tit.
7,§ 611.
29, Me. Rev. Star. Ann. § 7, § 616-A. Intentional or knowing violations are punishable by a fine not to
exceed $7500 and/or imprisonment not to exceed 30 days.
30. Me. Rev. Stat. Ann. tit. 38, § 481 et seq.
3~. Me. Rev. Stat. Ann. tit. 38, § 483-A.
32. Me. Rev. Star. Ann. tit. 38, § 484(4-A), referencing §§ 420-D, 420-C.
33. Me. Rev. Star. Ann. tit. 38, § 488(5).
34. Me. Rev. Star. Ann. tit. 38, § 488(9).
36. Me. Rev. Star. Ann. tit. 38, § MRSA 488(14).
36. Me. Rev. Stat. Ann. tit. 12, § 681 et seq.
37. Me. Rev. Stat. Ann. tit. 12, § 685-B.
36. 04-061 MRC 010.i7.
30. Me. Rev. Star. Ann. tit. !2, § 685-A(5).
40. Me. Rev. Stat. Ann. tit. 30-A, § 4311 et seq.
4~. Me. Rev, Star. Ann. tit. 30-A, § 4326(3)(C).
42. Me. Rev. Stat. Ann. tit. 30-A. § 4467.
43. Me. Rev. Stat. Ann. tit. 30-A, § 4461 et seq.
44. Me. Rev. Stat. Ann. tit. 30-A, § 4452 also provides for civil penalties of $100 to $2,500 per day, and
abatement. If the economic benefit resulting from the violation exceeds the applicable maximum, the
maximum may be increased; the maximum may not exceed twice the economic benefit.
46. Me. Rev. Star. Ann. tit. 38, § 2001 et seq.
46. Me. Rev. Star. Ann. tit. 38, § 2007(3) (F).
a. Me. Rev. Stat. Ann. tit. 38, § 435 et seq.
48. Me. Rev. Stat. Ann. tit. 38. § 439-A.
40. Me. Rev. Stat. Ann. tit. 38, § 445.
50. Me. Rev. Stat. Ann. tit. 38, § 440.
6~. Me. Rev. Star. Ann. tit. 38, § 441, § 443-A(3) "Any municipality which fails to adopt, administer or
enforce zoning and land use ordinances as required under this article shall be subject to the enforcement
procedures, equitable remedies and civil penalties set forth in sections 347 to 349." In addition, "Any
person who orders or conducts any activity in violation of a municipal ordinance adopted under this
chapter is penalized in accordance with Title 30-A, section 4452. The Attorney General, the district
attorney or municipal officers or their designee may enforce ordinances adopted under this chapter." Me.
Rev. Star. Ann. tit. 38, § 444.
52. Me. Rev. Star. Ann. tit. 38, § 444-A.
93. Me. Rev. Stat. Ann. tit. 38, § 480-A et seq.; § 480-C.
5~. Me. Rev. Stat. Ann. tit. 38, § 480-D.
55. Me. Rev. Stat. Ann. tit. 38, § 480-F.
58. Me. Rev. Star. Ann. tit. 38, § 480-Q.
~7’ 06-096 MRC 305.2.
56. Me. Rev. Star. Ann. tit. 38, § 480-F(4), Enforcement may also be by Department of Marine Resources
officers and all other law enforcement officers. § 480-R.
50. Me. Rev. Star. Ann. tit. 38, § 420-C; bracketed language is from cross-reference to § 480-B.
~0. Me, Rev. Star. Ann. tit. 38, § 420-D.
6~. Me. Rev, Star. Ann. tit. 38, § 490-A et seq.
6z. 06-096 MRC 378.
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MARYLAND
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Maryland’s water pollution control law includes some provisions that may be
used to take enforcement action against nonpoint source discharges of pollutants; and
the state’s Department of the Environment may require permits for certain nonpoint
source discharges. In addition, soft or sediment pollution is prohibited, except for
agricultural activities conducted in accordance with agricultural soil conservation and
water quality plans.
¯ "Except as provided in this subtitle and Subtitle 4 of Title 4 [relating to soil or
sediment emissions] of this article and the rules and regulations adopted under those
subtitles, a person may not discharge any pollutant into the waters of this State."t
"Discharge" means: (1) The addition, introduction, leaking, spilling, or emitting of a
pollutant into the waters of this State; or (2) The placing of a pollutant in a location
where the pollutant is likely to pollute.’’a "Pollutant" means... (2) Any other liquid,
gaseous, solid or other substance that will pollute any waters of this State.’’3
¯ The Maryland Department of the Environment may require nonpoint source
dischargers to obtain permits under some circumstances. "A person shall hold a
discharge permit issued by the Department before the person may construct, install,
modify, extend, alter, or operate any of the following if its operation could cause or
increase the discharge of pollutants into the waters of this State:...Any other outlet or
establishment.’’4 "By rule or regulation, the Department may require a discharge permit
for any other activity.’’~
Enforcement of these provisions is by administrative corrective action orders,
injunctions, civil penalties not exceeding $10,000 per day (judicially) or $1,000 per day
(administratively), or criminal prosecution.6
¯ Except as authorized under the discharge permit provisions described above,
or on land managed under an agricultural soil conservation and water quality plan
approved by the local soil conservation district, "it is unlawful for any person to add,
introduce, leak, spill, or otherwise emit soil or sediment into waters of the State or to
place soil or sediment in a condition or location where it is likely to be washed into
waters of the State by runoff of precipitation or by any other flowing waters.’’7
Enforcement may be by injunctive relief,6 or corrective action orders.9 Civil
penalties are available up to $25,000 per day; or criminal penalties of up to $50,000
to A person engaged in agricultural land management
and/or one year imprisonment.
practices without an approved soil conservation and water quality plan is not liable for
penalties for a discharge if the person complies with a corrective action order,n
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Other Discharge Limitations
¯ The Secretary of the Environment has authority to investigate and bring
injunctive actions to abate nuisances, which may include drainage, waste disposal, and
other activities affecting public health)2
Fish/Fisheries Laws
¯ "Whenever there occurs in the waters of the State any condition indicative of
damage to aquatic resources, including, but not limited to, mortality of fish and other
aquatic life, the Department shall investigate the incident, determine the nature and
extent of the damage, and establish the cause and source of the occurrence. The
Department shall act on these findings and require repair of any damage done and
restoration of water resources to a degree necessary to protect the best interest of the
people of the State.’’~3 Any person responsible for the discharge is "personally and/or
severally responsible" for abatement and for restoration of the natural resources.L4
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ The Department of Natural Resources "shall administer forest conservation
practices on privately owned forest land and manage publicly owned forest lands.’’15
The Department may promulgate rules and regulations, including minimum forestry
Ifi
~7
practices, and enforce them.
These rules may be enforced by district forestry
boards.
L~
State law also provides for licensing of professional foresters.
¯ Under the state’s Nontidal Wetlands program, "forestry activities required to
have an erosion and sediment control plan that are not exempted under subsection
of this section shall incorporate nontidal wetlands best management practices..."19 "The
following agricultural and forestry activities are exempt from the approval and
mitigation requirements of this section: (1) Agricultural activities undertaken in
accordance with public drainage regulations; (2) Agricultural and forestry activities,
including the repair and maintenance of farm ponds, drainage ditches, channels,
subsurface drains, causeways, bridges, or water control structures, provided that they
do not drain, dredge, fill, or convert nontidal wetlands on which agricultural and
forestry activities are not presently conducted; (3) Agricultural and forestry activities on
areas that have laid fallow as part of a conventional rotational cycle or due to a civil
action involving ownership of the property; (4) Agricultural and forestry activities on
areas that have been set aside or taken out of production under a formal State or federal
program; (5) Forestry activities not requiring an erosion and sediment control plan; (6)
Construction or maintenance of forest roads and skid trails in accordance with best
management practices..." However,"This subtitle does not apply to agricultural,
forestry, or regulated activities located within the Chesapeake Bay critical area" as these
activities are separately regulated under that bay protection statute.~-° The regulations
include provisions that "... a person conducting a forestry activity shall implement best
management p,,rac,~ces to protect nontidal wetlands through a sediment and erosion
control plan ... 2t Best management practices for forestry activities in nontidal
wetlands shall be designed to achieve the following goals: (1) Control soil loss and
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sediment deposition in nontidal wetlands; (2) Minimize water quality degradation
caused by sediment...’’a~
¯ Under the Chesapeake Bay Critical Area Protection Program, "At a minimum,
a program sufficient to meet the goals...includes: ... (10) Provisions requiring that all
harvesting of timber in the Chesapeake.Bay Critical Area be in accordance with plans
approved by the district forestry board z3 (Operation of the Critical Area Program itself
is discussed at greater length below under "Development and Other Earth-Disturbing
Activities.").

Agriculture Requirements
¯ Agricultural land managed under a soil conservation and water quality plan
approved by the local soil conservation district is not liable for emission of soil or
sediment into waters of the State or placement of soil or sediment in a condition or
location where it is likely to be washed into waters of the State by runoff of
precipitation or by any other flowing waters,z4 A person engaged in agricultural land
management practices without an approved soil conservation and water quality plan is
not liable for penalties for a discharge if the person complies with a corrective action
order,z.~

¯ A law passed in 1998 requires farmers that use commercial fertilizers to
prepare nitrogen and phosphorous management plans by December 31,2001 and to
implement them by December 31, 2002. It requires farmers that use manures and
sludges on their fields to have a nitrogen management plan in place and to implement it
on the same schedule. Farmers using manure and sludge must also prepare
management plans addressing phosphorous by July 1, 2004, and implement them by
July 1, 2005. The requirements apply to all agricultural operations with an annual
income of at least $2,500, and livestock operations with 8 or more animal units. Farmers
who fail to develop a plan may be fined up to $250; those who fail to implement a plan
by the required date receive a warning for a first offense and an administrative penalty
of up to $100 for each subsequent violation, but not to exceed $2,000. Farmers applying
commercial fertilizer inconsistently with nutrient management plans are subject to a
penalty of up to $1,000 for a first violation, and up to $2,000 for subsequent violations,
but not to exceed a total of $10,000.a~
¯ "The General Assembly...finds that agricultural drainage projects, if not
properly designed, operated, and maintained, have the potential to contribute nonpoint
source pollutants to the waters of the State." The Secretary of Agriculture and the
Secretary of Natural Resources "shall jointly promulgate by regulation ... criteria for the
design, construction, operation, and maintenance of agricultural drainage projects
which will assure, to the maximum extent practicable, the prevention of pollution of the
waters of the State." "[B]efore initiating an agricultural drainage project, a public
drainage association shall obtain from the Secretary approval of construction,
operation, and maintenance plans for the project." "An agricultural drainage project
shall be constructed, operated, and maintained in accordance with the approved
plans.’’~7 Either Secretary may issue corrective action orders, enforceable by injunction,
and violators are liable for double damages for projects not done in accordance with
approved plans.28
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¯ Nontidal wetlands requirements are applicable to agriculture. If not exempt
from regulation (see forestry above), then an agricultural operation must employ BMPs
under a soil conservation district-approved soil conservation and water quality plan to
protect nontidal wetlands.29 "Best management practices for agricultural activities in
nontidal wetlands shall be designed to achieve the fol10wing goals: (1) Control soil 10ss
and minimize sediment deposition in nontidal wetlands; (2) Minimize water quality
degradation...’’a° "This subtitle does not apply to agricultural, forestry, or regulated
activities located within the Chesapeake Bay critical area.’’3~
¯ The Secretary of Agriculture "shall [a]dopt rules and regulations governing the
storage, s,a.le,
exchange, use, and disposal of any pesticide and its
3z distribution,,,
container Applicators
shall obtain an annual certificate indicating competence in one
or more established categories from the Secretary.’’a3 "When using or recommending
pesticides, a person sha11: ... Observe a11 precautions in the handling, use, storage, and
disposal of pesticides and their containers so that: (a) Pesticides do not move from the
intended site of application, (b) Nontarget areas or organisms, including humans, do
not suffer injury, an,,d (c) Unreasonable adverse effects on the environment do not occur
or are minimized.., a4 Violations are misdemeanors punishable
by fines not exceeding
$1,000, or imprisonment not exceeding 60 days, or both.as The Department may issue a
civil penalty or suspend, revoke, or deny any license, certificate, or permit" for
violations of the law or regulations,a6 or impose a civil penalty of "not more than $2,500
for a first violation and not more than $5,000 for each subsequent violation. The total
penalties imposed on a person for violations that result from the same set of facts and
circumstances may not exceed $25,000.’’37
¯ Under the Chesapeake Bay Critical Area Protection Program "At a minimum, a
program sufficient to meet the goals ... includes: ... Establishment of buffer areas along
shorelines within which agriculture will be permitted only if best management practices
are used, provided that structures or any other use of land which is necessary for
adjacent agriculture shall also be permitted in ariy buffer area.’’3s

Development and Other Earth-Disturbing Activities
Apart from any programs that may be authorized by general land use regulation
such as zoning, state law provides the following authorities.
¯ Each local jurisdiction is responsible for developing and implementing a
program, subject to review and approval by the Chesapeake Bay Critical Area
Commission. A program "shall consist of those elements which are necessary or
appropriate: (1) to minimize adverse impacts on water quality that result from
pollutants that are discharged from structures or conveyances or that have run off from
surrounding lands."39 Under the Chesapeake Bay Critical Area Protection Program "At
a minimum, a program sufficient to meet the goals ... includes: ... Provisions to limit the
amount of land covered by buildings, roads, paring
lots, or other impervious surfaces,
40
and to require or encourage cluster development.
Project approval may not be
granted unless the project is consistent with and complies with the programJ~
Injunctive relief is available for enforcement.42
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¯ The state nontidal wetlands program provides that the Department of Natural
Resources
shall
"Adopt standards for planning, regulating, restoring, creating, and
¯
¯
¯
.43
.
enhancing nontzdal wetlands
and that the Department may
delegate all or part
of zts
authority under this subtitle to any county that enacts a nontidal wetland protection
program ... that meets at least the minimum standards adopted by the Department.’’44
"[A] person may.not conduct a regulated activity without first obtaining a permit from
the Department. 4~ A permit may not be issued unless the Department finds that the
applicant has demonstrated that the regulated activity "will minimize alteration or
impairment of the nontidal wetland, including existing topography, vegetation, fish
and wildlife resources, and hydrological conditions; [and w]ill not cause or contribute
to a degradation of groundwaters or surface waters ... ’’4~ Enforcement is via permit
revocation, stop work orders, civil penalties of up to $10,000 per day, injunction, and
misdemeanor fines of up to $10,000 for a first offense, and $25,000 for subsequent
offensesY
¯ "To protect the natural resources of the State, the Secretary of the Environment,
in consultation with the Secretary of Natural Resources shall adopt criteria and
procedures for the counties and the local soil conservation districts to implement soil
erosion control programs. These procedures may provide for de,~artmental review and
approval of major grading, sediment, and erosion control plans. ,48 "Regardless of
planning, zoning, or subdivision controls, a county or municipality may not issue a
permit for grading or construction of any building, other than those matters exempted
by the provisions of this section, unless the grading or construction conforms with plans
approved as provided in this subtitle.’’49 "A grading or building permit may not be
issued until the developer (1) submits a grading and sediment control plan approved by
the appropriate soil conservation district, and (2) certifies that all land clearing,
construction, and development will be done under the plan.’’~° "A person may not begin
or perform any construction unless the person: (I) Obtains an approved sediment
control plan; (ii) Implements the measures contained in the approved sediment control
plan; (iii) Conducts the construction as specified-in the sequence of construction
contained in the approved sediment control plan; (iv) Maintains the provisions of the
approved sediment control plan; and (v) Implements any sediment control measures
reasonably necessary to control sediment runoff.’’s~ "The provisions of this subtitle do
not apply to agricultural land management practices, construction of agricultural
structures, or, except in Calvert County, to construction of single-family residences or
their accessory buildings that disturb an area of less than one-half acre and occur on lots
of two acres or more. 5z Enforcement includes stop work orders, corrective action
orders, injunctions, civil penalties of up to $1,000 per violation, not exceeding $20,000
for any action, and misdemeanor fines of up to $5,000 and/or one year imprisonment.53
¯ The state also has an enforceable forest conservation program with respect to
land development. "A unit of local government having planning and zoning authority
shall develop a local forest conservation pro,~r~m, consistent with the intent,
requirements and standards of this subtitle. ,~4 Before the approval of the final
subdivision plan, or the issuance of the grading or sediment control permit by the State
or local authority, the applicant shall have an approved forest conservation plan...’’~5
The forest conservation subtitle applies "to any public or .private subdivision plan or
application for a grading or sediment control permit on areas 40,000 square feet or
greater;" it does not apply to construction of highways, forest cutting in areas governed
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by the Chesapeake Bay Critical Area Protection Law, and agricultural activity that does
not result in a change in land use category.56 Enforcement includes a penalty of 30 cents
per square foot of the area found to be in noncompliance,s7 plan revocation,5s a stop
work order by the state or local authority, injunctive relief, and civil penalty of up to
$1,000 per day.s9
Endnotes
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MASSACHUSETTS
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Massachusetts prohibits the discharge of a pollutant from any source, not just
point sources, without a permit; but agricultural and silvicultural nonpoint source
discharges are exempt from the permit requirement by regulation.
¯ "Any person who, directly or indirectly, throws, drains, runs, discharges or
allows the discharge of any pollutant into waters of the commonwealth, except in
conformity with a permit...shall be punished by a fine...or by imprisonment...or shall be
subject to a civil penalty not to exceed twenty-five thousand dollars per day of such
violation."~ "Pollutant" is defined as "any element or property of sewage, agricultural,
industrial or commercial waste, runoff, leachate, heated effluent, or other matter, in
whatever form and whether originating at a point or major nonpoint source... ’’~- The
definition in the regulations lacks the word "major" preceding "nonpoint source.’’3
¯ Another section of the law prohibits the discharge of "pollutants" without a
permit, and provides that "In] o person shall engage in any other activity that may
reasonably be expected to result, directly or indirectly, in discharge of pollutants into
waters of the commonwealth" without a permit "unless exempted by regulation of the
director. ,,4

The regulations exempt from permit requirements "[a]ny introduction of
pollutants from non-point source agricultural and silvicultural activities, including
runoff from orchards, cultivated crops, pastures; range lands, and forest lands.’’5
Massachusetts may be able to directly enforce its surface water quality standards with
respect to these activities?
Enforcement mechanisms, in addition to civil penalties, include orders and
injunctive relief.7
Other Discharge Limitations
¯ "Whoever places, throws, deposits, discharges, or causes to be placed, thrown,
deposited or discharged, any trash, bottles or cans, refuse, rubbish, garbage, debris,
scrap, waste or any other material of any kind.., in or upon coastal or inland waters..
¯ or within twenty yards of any such water.., shall be punished by a fine" and may be
required to remove the material.8
¯ "No sewage, drainage, refuse or polluting matter, of such kind and amount as
either by itself or in connection with other matter will corrupt or impair the quality of
the water of any pond or stream used as a source of ice or water supply by a town,
public institution or water company for domestic use, or render it injurious to
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health...shall be discharged into any such stream or pond, or upon their banks if any
filter basin so used is there situated, or into any feeders of such pond or stream within
twenty miles above the point where such supply is taken. ,9
¯ A similar provision provides for the abatement of situations where "manure,
excrement, garbage, sewage or any other matter pollutes or tends to pollute the waters
of any stream, pond, spring, underground waters, or watercourse used by [a] city,
town, institution or company as a source of water supply.’’i° Failure to obey an order to
abate the pollution is punishable by a fine, imprisonment, or civil penalty of up to
$25,000 per day. tt Willful defilement of water supplies is def’med as a criminal offense, tz
¯ Several prohibitions apply to nonpoint source discharges in particular
managed public water supply watersheds. One provides that "no person shall take or
divert any water of the watershed system of the division [of watershed management],
and no person shall corrupt, render impure, waste or improperly use any such water."~3
Within these designated watersheds, the alteration of land or the "generation, storage,
disposal, or discharge of pollutants" is prohibited within 200 feet of the bank of a
tributary or surface water, or within 400 feet of the bank of a reservoir. The law
specifically prohibits in these areas outdoor storage of fertilizers, herbicides, pesticides,
road salt, uncovered storage of manure, rendering more than ten percent (or 2500 sq. ft.)
of any lot impervious, altering vegetated wetlands, or "any other activity which could
degrade the quality of the water in the watersheds."14 This section does not apply to
"activities relating to the normal maintenance or improvement of land in agricultural
use...provided, however, that such activities do not impair the quality of the water."~5
Enforcement includes fines.~6
¯ The attorney general also has general authority to prevent or remedy damage
to the environment, including water pollution, and may enforce any statute, ordinance,
bylaw or regulation or secure any common law right or remedy, including the
abatement of public nuisances,t7 Local boards of health have power, like the
department of environmental protection, to enforce certain state environmental laws
dealing with on-lot sewage disposal systems.16 Boards of health also may abate
nuisances that may be injurious to public health. While this may include agricultural
nuisances, it may not include odors and noise from normal farming and livestock
practices,t9
¯ The state’s environmental agency may "for the purpose of promoting the
public safety, health and welfare, and protecting public and private property, wildlife,
fresh water fisheries, and irreplaceable wild, scenic and recreational river resources,
adopt...orders regulating, restricting or prohibiting...polluting the scenic an,d
recreational rivers and streams of the commonwealth.’’2° The commissioner s
jurisdiction under this section extends to the rivers and streams themselves and to such
contiguous land not to exceed one hundred yards on either side of the natural bank of
such river; and the orders are to be recorded in the property records for the county
wherein the lands are located. Enforcement is by injunction, and by fines,z~
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Fish/Fisheries Laws
¯ Placing or allowing the runoff into coastal waters of "any oil, poisonous or
other injurious substance, including but not limited to, sawdust, shavings, garbage,
ashes, acids, sewage, and dyestuffs...or heated effluent, which directly or indirectly
materially injure fish, fishspawn or seed therein" is an offense punishable by fine
and/or imprisonment,zz
¯ A similar provision applies to the discharge of "sewage or any other substance
which might be injurious to the public health or might tend to contaminate any shellfish
areas or shellfish therein....or injuriously affect the fisheries therein...’’z3
¯ "A person shall not put, throw, discharge or permit to be discharged or to
escape into any inland waters of the commonwealth any waste or other material, in
violation of [Massachusetts’ wetlands act or clean water act].., which may directly or
indirectly injure or kill the fish or fish spawn therein." Any actions that "directly or
indirectly" injure or kill or damage fish or fish spawn in the inland waters of the state,
except as specifically authorized, ~esult in liability to the state for twice the amount of
the damage thereby done.z4 Fines or imprisonment are also provided for.z5

OPERATIONAL REQUIREMENTS

Forestry Requirements
¯ Under the Forest Cutting Practices Act the state forestry committee, subject to
approval of the commissioner for environmental management, must prepare minimum
forest cutting practices and guidelinesJ6 Under the Act, landowners must give prior
notice of intent to harvest to both the director of the division of forests and parks and to
neighboring property owners. The notice must include the proposed cutting plan. The
harvest may not begin until the director has progided a final work order, unless the
director fails to act within ten days (this exception does not apply in wetland areas)Y
Enforcement is by stop work order and fine of up to $100 per acre.as The law does not
apply to cutting for the owner’s own use, to cutting or sale not exceeding 25,000 board
feet or 50 cords, or land clearing activities/-9 The law requires a license to harvest timber
or other forest products for hire or profit, and requires licensees to demonstrate
familiarity with the state’s laws on forestry and timber harvesting; enforcement is by
fine and injunction.3°
¯ State law prohibits the placement of slash within 25 feet of any continuously
flowing stream, any pond, river, or water supplyJ1
¯ Forestry operations in wetlands are subject to additional regulations and to
Best Management Practice requirements.

Agriculture Requirements
¯ Massachusetts law does not appear to prescribe enforceable practices with
respect to agriculture, except with respect to certain agricultural activities occurring in
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or near wetlands. Use of Best Management Practices in these areas is required by
regulations.3z
¯ Massachusetts does regulate pesticides, including licensing of dealers, and its
law provides that "no person shall distribute, handle, dispose of, discard, or store any
pesticide or pesticide container in such a manner as to cause injury to humans,
vegetation, crops, livestock, wildlife, beneficial insects, to cause damage to the
environment, or to pollute or contaminate any water supply, waterway, groundwater
or waterbody.’’3a The law also provides general order authority whenever it appear that
there is an imminent hazard or a potential threat of unreasonable adverse effect on the
environmentJ4 Enforcement provisions include fines, injunctions, criminal sanctions,
and injunctions,as
Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act or that may be authorized by general land use regulation such as
zoning, state law does not prescribe detailed operating requirements.
¯ However, certain construction activities in wetlands, floodplains, and
riverbanks are regulated under state law and bear.on nonpoint source pollution in ~hese
areasJ~ Massachusetts has detailed wetlands protection regulations.
Endnotes
’. Mass. Gen. Laws Ann. ch. 21, § 42.
2. Mass. Gen. Laws Ann. ch. 21, § 26A,
3. Mass.,Regs. Code tit. 314, § 4.02.
4, Mass. Gen. Laws Ann. ch. 21, § 43(2),
5, Mass. Regs. Code tit. 314, § 3.05. These regulations do net exempt concentrated anomimal feeding
operations, concentrated aquatic animal production facilities, aquaculture projects, or silvicultural point
sources.
6. Mass. Regs. Code tit. 314, §4.00. The Commonwealth took this position in its CZARA submittal.
7. Mass. Gen. Laws Ann. ch. 21, §§ 44, 46.
~’ Mass. Gen. Laws Ann. ch. 269, § 16.
9. Mass. Gen. Laws Ann. ch. 92, § 167.
m. Mass. Gen. Laws Ann. ch. III, § 162.
~’ Mass. Gen. Laws Ann. ch. 111, § 162,.
,z. Mass. Gen. Laws Ann. ch. III, §§ I?0, 171.
~3. Mass. Gen. Laws Ann., ch. 92, § 109.
,4. Mass. Gen. Laws Ann. ch. 92,, § 10?A.
’~’ Mass. Gen. Laws Ann. ch. 92, § 10?A(n).
L6. Mass. Gen. Laws Ann. ch. 92, § I I I.
~" Mass. Gen. Laws Ann. ch. 12, § 1 I D. See also ch. 9 I, §§ 12, 12,A (abatement of nuisances).
~’ Mass. Gen. Laws Ann. ch. 2,IA, § 13.
m. Mass. Gen. Laws Ann. ch. iii, § 125A.
z0. Mass. Gen. Laws Ann. ch. 2,I, § I?B.
2~. ld.
~’ Mass. Gen, Laws Ann. ch. 130, § 23.
23. Mass. Gen. Laws Ann. ch, 130, § 25.
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Mass. Gen. Laws Ann. ch. 132, § 42.
Mass. Gen. Laws Ann. ch. 131, § 90.
Mass. Gen. Laws Ann. ch. 132, § 41.
Mass. Gen. Laws Ann. ch. 132, § 42.
Mass. Gen. Laws Ann. ch. 132, § 43.
Mass. Gen. Laws Ann. ch. 132, § 44.
Mass. Gen. Laws Ann. ch. 132. § 46.
Mass. Gen. Laws Ann. ch. 48, § 16.
Mass. Code Regs. tit, 310, ch. 10.
Mass. Gen. Laws Ann. ch. 132B, § 6.
Mass. Gen. Laws Ann. ch. 132B, § 12.
Mass. Gen. Laws Ann. ch. 132B, § 14.
Mass. Gen. Laws Ann. ch. 1310 §§ 40, 40A.
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MICHIGAN
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Michigan’s water pollution control laws include provisions that may be used to
take enforcement action against nonpoint source discharges that cause environmental
harm. They also provide general authority for the state to adopt rules and issue orders
with respect to polluting substances. Virtually all of Michigan’s laws relating to the
environment are codified as the "Natural Resources and Environmental Protection Act,"
administered by the state’s departments of natural resources and environmental
quality,t Chapter and article headings in the Act are not part of the act and are not to be
used to construe the scope of the acL2 This has particular relevance to the interpretation of
nonpoint source enforceable mechanisms, as the following enforceable provisions are
found in a part of the Act captioned "Article II, Chapter 1-Point Source Pollution
Control. ’’~

¯ The broadest prohibition apparently applies to nonpoint sources as well as
point sources. "A person shall not directly or indirectly discharge into the xvaters of the
state a substance that is or may become injurious to any of the following: (a) To the
public health, safeW or welfare. (b) To domestic, commercial, industrial, agricultural,
recreational, or other uses that are being made or may be made of such waters. (c) To
the value or utility of riparian lands. (d) To livestock, wild animals, birds, fish, aquatic
life, or plants or to the growth, propagation, or the growth and propagation thereof be
prevented or injuriously affected; or whereby the value of fish and game is or may be
destroyed or impaired.’’4
¯ In addition, the Department of Environmental Quality "may promulgate rules
and issue orders restricting the polluting content of any waste material or polluting
substance discharged or sought to be discharged into any...waters of the state. The
department shall take all appropriate steps to prevent any pollution the department
considers to be unreasonable and aga!~st public interest in view of the existing
conditions in any...waters of the state. 5 This broad provision also apparently covers
nonpoint as well as point source categories.
A related requirement provides for issuance of waste discharge permits.
However, the regulations apply the permit requirement most clearly to point source
dischargers.6 Definitions in the state regulations nevertheless create the possibility that
nonpoint source dischargers could also fall within the permit requirement.7
The state agency may enforce the laws and regulations noted above, and may
bring or cause to be brought civil actions or criminal prosecutions in court) It may
revoke a permit, issue an order of abatement, or refer a case to the attorney general?
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Sanctions include civil fines of not less than $2,500 nor more than $25,000/day, and
criminal penalties and terms of imprisonment for knowing violations.~°
Other Discharge Limitations
¯ The Michigan Environmental Projection Act (MEPA) allows the Attorney
General or "any person" to bring an action in court "for declaratory and equitable relief
against any person for the protection of the air, water, and other natural resources and
the public trust in these resources from pollution, impairment, or destruction." u Natural
resource damage actions may also be brought by the state.
¯ Nuisance law provides additional remedies that may be used to address some
instances of nonpoint source pollution. Michigan law provides that causing pollution
("directly or indirectly discharg[ing] into the waters of the state" any substance that is or
may become injurious to public health, safe~y, or welfare, or to human uses of waters or
to aquatic life or wildlife or to riparian land) is "prima facie evidence of a public
nuisance and in addition to the remedies provided for in this part may be abated
according to law in an action brought by the a~torney general in a court of competent
jurisdiction.’’tz
However, a farm may not be found to be a nuisance if it "conforms to generally
accepted agricultural and management practices according to policy determined by the
Michigan commission of agriculture." The law provides that these "[g]enerally accepted
agricultural and management practices shall be reviewed annua,~ly
by the Michigan
commission of agriculture and revised as considered necessary. ~a
¯ An anti-litter law has some potential applicability to nonpoint source water
pollution as well. It provides that "[a] person shall not knowingly, without the consent
of the public authority having supervision of pu.blic property or the owner of private
property, dump, deposit, place, throw, or leave, or cause or permit the dumping,
placing, throwing, or leaving of, litter on public or private property or wate,,r other than
property designated and set aside for such purposes.’’~4 Litter is defined as all rubbish,
refuse, waste material, garbage, offal, paper, glass, cans, bottles, trash, debris, or other
foreign substances." "Public or private property or water includes .... a body of water or
watercourse, or the shore or beach of the body of water or watercourse, including the
ice above the water..." ~5 Offenses are punishable by civil fines of up to $800 or $2,500
depending upon the volume of the discarded litter, and costs of removing the material
and "the costs of damages to any land, water, wildlife, vegetation, or other natural
resource or to any facility damaged by the violation.’’~6

Fish/Fisheries Laws
¯ "A person shall not put into any stream, pond, or lake any sand, coal, cinders,
ashes, log slabs, decayed wood, bark, sawdust, or filth.’’~7 Violation of this provision is a
misdemeanor punishable by a fine of no~ more than $100, and/or imprisonment for up
to 90 days, and damages,t8
¯ The Michigan DNR also uses its general enforcement authorities to "protect
and conserve the natural resources" and "guard against the pollution of lakes and
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streams and enforce all laws provided for that purpose.’’L9 To that end, it can use its
authority to impose sanctions for fish kills, based on the unlawful taking of fish by
"means" other than rods and lines,z°
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ Michigan has a law that applies to forest improvement districts. These are
governmental subdivisions containing at least 4 working forests, and are established by
10 or more forest owners with 50,000 acres in the aggregate filing a petition with the
DNR.zL Districts have power to develop comprehensive forest management plans; and
the DNR participates in the plan if state land encompassed by the district’s gross
boundary is greater than 5% of the total forest areaY But the state does not provide
financial or other support for the dist-rict. "For the public benefit, the [district’s] board
shall mandate the continuous growing, improvement, and harvesting of forest tree
species so as to protect and maintain the forest soil, air, water resources, wildlife, and
aquatic habitat within a district. The board of a district shall establish minimum
standards for the conduct of forest practices on forest land within a district. These
standards shall do all of the following: (a) Provide for the improvement and harvesting
of forest tree species in a manner that will increase the productivity of the forest land,
reduce soil and debris entering streams, and protect wildlife and fish habitat ..... ,,23 "A
member shall notify the district of compliance with the forest practice rules by
submitting a forest management plan on forms prescribed and provided by the
board."z4 The district board must issue a notice of violation if a forest practice rule was
violated. The notice must order that further violations cease and may order the
member to make "reasonable efforts to repair the damage or correct the unsatisfactory
condition.’’2~ If the member fails to comply, the board may take action and then file a
lien to recover the costs of the action.26 This is essentially a cooperative, memberenforced approach, under which timber sales are inspected by foresters employed by
the district. But state enforcement actions for forestry nonpoint source water pollution
are basically limited to those identified in the "Discharge Prohibitions" portion of this
summary.
¯ Michigan also has a tax incentive program for commercial forestsY It requires
forest management plans to be prepared by a registered forester or natural resources
professional, and requires compliance with such plan to receive the favorable tax
benefits. This program is considered an enforceable mechanism because violation of the
plan does not simply lead to loss of tax benefits, as in many other states, but is also a
misdemeanor (or felony, depending upon the value of removed forest products).2~
¯ Michigan’s law relating to sand dune protection and management has some
relevance to forest cover.29 The Department of Environmental Quality notifies local
governments that have critical dune areas, and local governments adopt zoning
ordinances with approval by the department, or the department regulates directly
30 Permitting is carried on by the local government or the
under a model zoning plan.
3~
department. The local zoning ordinance must cover at least lands within 250 feet of
critical dune area if essential to the dune area: direct departmental regulation is limited
to the 250 feet (unless the local government authorizes an extension). The ordinance
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must assure that removal of trees corresponds to instructions or plans of the local soil
conservation dis~ict.33 In addition, zoning ordinances may not allow silvicultural
practices "that are likely to increase erosion, decrease stability, or are more extensive
than required to implement a use for which a permit is requested."34
¯ Michigan’s Inland Lakes and Streams law (discussed below under
"Development and Other Earth-Disturbing Activities") has some bearing on such
forestry activities as construction of stream crossings.
Agriculture
¯ The Department of Agriculture is required to investigate "all complaints
involving a farm or farm operation, including, but not limited to, complaints involving
the use of manure and other nutrients, agricultural waste products,...surface- or
groundwater pollution..." If the department finds that the operation is using generally
accepted agricultural and management practices, then it notifies the farm and the
complainant of its finding. If the department finds that "the source or potential sources
of the problem [is] caused by the use of other than generally accepted agricultural and
management practices," the department must "advise" the farm operation to resolve or
abate the problem and to conform to such practicesP5 As noted above, conformance to
such practices is necessary if a farming operation is to enjoy the protection from actions
to abate a nuisance. There is also a memorandum of understanding between the
Department of Agriculture and the Department of Environmental Quality that provides
that if there is a discharge to surface water, the DEQ will address the complaint and can
take enforcement action if needed under the Natural Resources and Environmental
Protection Act (as described above under "Discharge Limitations").
¯ The soil conservation district law~6 empowers districts to act as governmental
subdivisions, but does not give them broad powers (apart from making rules consistent
with their other responsibilities). ~7 However, cohservation districts may act as the
enforcing agencies for a county under agreement under the soil erosion ,a~,d
sedimentation controlpro gram.~8 Some agn’cultural
practices -- but not plowing,
tilling, or harvesting" of crops39 -- fall within the scope of Michigan’s Soil Erosion and
Sedimentation Control program, discussed below under Built Environment. If a person
engaged in agricultural practices enters into an agreement with the appropriate soil
conservation district to pursue agricultural practices consistent with the rules, then such
person is not subject to site plans, a ~p0Provals, or permit requirements under the law, but
only to the enforcement provisions.
¯ Michigan law provides for pesticide registration, groundwater protection fees
and state management plans to protect groundwater. The law also provides for dealer
licensing and applicator certifications including training requirements. The law
provides for action by the government where there is confirmed contamination of
groundwater, including requiring the person whose "action or negligence" was
"potentially responsible" to develop and submit an activity plan for approval and to
implement itJz Also the state may issue an order if an applicator is using a pesticide in
an unsafe or inadequate manner or a manner inconsistent with its labeling.43
Enforcement is via registration and certificate actions, orders, administrative f’mes of up
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to $1,0O0, civil fines of up to $51000, injunctions, and misdemeanor prosecutions for
knowing violations.44
Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act or that may be authorized by general land use regulation such as
zoning, state law provides the following authorities relevant to nonpoint source
disdharges.
¯ The Soil Erosion and Sediment Control Act45 provides for some enforceable
mechanisms directed at erosion from a variety of activities. The Department of
Agriculture must, with assistance of soil conservation districts, prepare and submit to
DEQ for its approval a "unified statewide soil erosion and sedimentation control
program" identifying land uses and controls, including agricultural practices (other
than plowing, tilling, and harvesting).46 DEQ provides information on effects of
sediment on water quality, location of degraded or at risk waters, and water quality
standards to be included in the program to protect designated uses. DEQ ~hen adopts
rules for the program.47 Counties administer the rules, but cities, villages or charter
townships may, by ordinance, provide for their own corresponding conU~ols.48 State,
local, or county agencies may also apply to DEQ for designation as an authorized public
agency by submitting the erosion and sedimentation control procedures used for all
land uses normally undertaken by the agency; if approved, authority is delegated. This
means that such agencies may self,~regulate and may not need permits (e.g. DOT,
county road commissions, etc.).49 A person shall not maintain or undertake a land use
or earth change governed by this part or the rules or governed by an applicable local
ordinance, except in accordance with this part and the rules or with the applicable local
ordinance and pursuant to a permit approved by the appropriate county or local
enforcing agency.’’5° An owner of land on which an earth change has been made that
may result in or contribute to soil erosion or sedimentation of waters must implement
and maintain control measures that will "effectively reduce" such erosion or
sedimentation. 5~ Subdividers must, with filing of the subdivision plat, attach a
statement of compliance, and certificate of permitting in accordance with this law or the
applicable local ordinance.52 And no building permit may be issued for construction
involving disturbance of an acre or more, or within 500 feet of a lake or stream, until
there is proof of compliance.53 The Soil Erosion and Sediment Control Act does not
apply to logging, mining, nor to plowing, tilling, or harvesting of crops.54 Enforcement
includes administrative notices and orders, injunctions, misdemeanor prosecutions,
civil fines of up to $500, and cost-recovery if the agency needs to enter on the land and
construct and maintain the necessary measures.55
¯ Other laws dealing with riparian and littoral lands also have some potential
bearing on nonpoint source water pollution and controls. DEQ has jurisdiction over
"alterations of natural or present watercourses of all rivers and streams in the state to
assure that the channels and the portions of the floocplains that are the floodways are
not inhabitated and are kept free and clear of interference or obstruction that will cause
any undue restriction of the capacity of the floodway.’’56 "A person shall not occupy or
permit the occupation of land for residential, commercial, or industrial purposes or fill
or grade or permit the filling or grading for a purpose other than agricultural, of land in
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a floodplain, stream bed, or channel of a stream...or undertake or engage in an activity
on or with respect to land that is determined by the department to interfere harmfully
with the discharge or stage characteristics of a stream" without a permit,s7 DEQ makes
rules and issues orders for the prevention of harmful interference with the discharge
and stage characteristics of streams,s8 Enforcement may include prosecution for
misdemeanor with a civil fine of up to $500, or up to $2,500 for more serious
violations,s9
¯ Michigan law also provides protection for inland lakes and streams.8° The law
requires a permit for dredge or fill, for structures therein, or for connecting a ditch or
other channel with a lake or stream?1 The permit is issued if the department finds that
the structure or project "will not adversely affect the public trust or riparian rights .... the
department shall consider the possible effects of the proposed action upon r_he inland
lake or stream and upon waters from which or into which its waters flow and the uses
of all such waters, including uses for recreation, fish and wildlife, aesthetics, local
government, agriculture, commerce, and industry. The department shall not grant a
permit if the proposed project or structure will unlawfully impair or destroy any of the
waters or other natural resources of the state...A permit shall specify that a project
comple}~d in accordance with this part shall not cause unlawful pollution as defined by
part 31.82 Enforcement is by civil action for compliance and civil f’me of up to $5,000 per
day, or a misdemeanor prosecution with a fine of up to $10,000 per day for more
significant violations?a
¯ Other laws protect shorelands and sand dune areas,84 as well as littoral and
riparian wetlands and certain isolated wetlands.8~ These laws provide some basis for
local nonpoint source controls, but a number exempt agricultural uses. Designated
state natural rivers also are entitled to protection, including local zoning and
subdivision controls over activities on adjacent lands, or DEQ controls absent such local
action?6
Endnotes

L, Mich. Comp. Laws Ann. 5 324.101 et seq. (NREPA).
z, Mich. Comp. Laws Ann. 5 324.103.

3: Mich. Comp. L~ws Ann. 5 324.3 l01 et seq. Compare "Article II, Chapter 2- Nonpoint Source Pollution
Control," § 324.8301 et seq. The statutory compilers have also reserved Part 81 for a future "General
Nonpoint Source Pollution Control" program.
4. Mich. Comp. Laws Ann. 5 324.3109(1).
5. Mich. Comp. Laws Ann. 5 324.3106.
8. Mich. Comp. Laws Ann. § 324.3112; Mich. Rules 323.2106(1) (point source dischargers required to
obtain permit).
7. Mich. Rules 323.2102(n) (defining "discharge" to include "indirect" discharges into any "waters of the
state or upon the ground"); see Rules 323.2106(2),(3) (not specifically referencing "point sources").
8. Mich. Comp. Laws Ann. 55 324.1601, 324.3115.
9. Mich. Comp. Laws Ann. 5 324.3112(2).
L0. Mich. Comp. Law Ann. § 324.3115.
L~ Mich. Comp. Laws Ann. 5 324.1701-.1705.
L~’ Mich. Comp. Laws Ann. § 324.3109(4).
t3’ Mich. Comp. Laws Ann. 5 286.473.
t~, Mich. Comp. Laws Ann. § 324.8902.
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,s. Mich. Comp. Laws Ann. 5 324.8901.
~6. Mich. Comp. Laws Ann. §5 324.8905a, 324.8905b.
L,. Mich. Comp. Laws Ann. § 324.47903.
Ls. Mich. Comp. Laws Ann, § 324.47904.
~9. Mich. Comp. Laws Ann. §5 324.503, 324.1601.
20. Mich. Comp. Laws Ann, § 324.48703.
2~. Mich. Comp. Laws Ann. §5 324,50108, 324.50124.
2z. Mich. Comp. Laws Ann. § 324.50135.
zs. Mich. Comp. Laws Ann. 5 324.50140.
z4. Mich. Comp. Laws Ann. § 324.50141.
~s. Mich. Comp. Laws Ann. § 324.50142.
z6. Mich. Comp. Laws Ann. 5 314,50143.
27. Mich. Comp, Laws Ann. § 324.51101 et seq.
zs. Mich. Comp. Laws Ann. 5 324.51120.
~9. Mich. Comp. Laws Ann. § 324.35301 et seq
30. Mich. Comp. Laws Ann. 5 324.35303.
~" Mich. Comp. Laws Ann. 5 324.35304.
32. Mich. Comp. Laws Ann. 5 324.35312.
33.
Mich. Comp. Laws Ann. 5 324.35313.
34.
Mich. Comp. Laws Ann. § 324.35316.
3s.
Mich. Comp. Laws Ann. 5 286,473a.
3~.
Mich. Comp. Laws Ann. 5 324.9301 et seq.
37.
Mich. Comp. Laws Ann. § 324.9308(j).
38.
Mich. Comp. Laws Ann. § 324.9308(I).
39.
Mich. Comp. Laws Ann, 5 324.9101(I),
40.
Mich. Comp. Laws Ann. 5 324.9109.
41.
Mich. Comp. Laws Ann. 5§ 324.8301-324.8315.
42.
Mich. Comp. Laws Ann. 5 324.8323.
43.
Mich. Comp. Laws Ann. § 324.8327.
4,.
Mich. Comp. Laws Ann. §5 324.8309-.8312; 3243.8329-.8333. Also see Parts 85, 87, III, I15, If7, and
201 of the Act.
48. Mich. Comp. Laws Ann. § 324,9101 et seq.
4~. Mich. Comp, Laws Ann. § 324.9103,
4z. Mich. Comp. Laws Ann. 5 324.9104.
48. Mich. Comp. Laws Ann. 55 324.9105, .9106.
49. Mich. Comp. Laws Ann. 5 324.9110.
s0. Mich. Comp. Laws Ann. § 324.9112.
sl. Mich. Comp. Laws Ann. § 3~4.9116.
s2. Mich. Comp. Laws Ann. §324,911 I.
83. Mich. Rule 323.1711.
s,. Mich. Comp. Laws Ann. 5 324.9115.
ss. Mich. Comp. Law Ann. 55 324.9107 - 324.9121. Enforcement mechanisms are also available under Part
31 of the NREPA (described above under Discharge Limitations) and under Permit-By-Rule provisions §
323.2190.
s~. Mich. Comp. Laws Ann. § 324.3104.
8~. Mich. Comp. Laws Ann. § 324.3108.
ss. Mich. Comp. Laws Ann. § 324.3107.
sg. Mich. Comp. Laws Ann. §5 324.3115.
~0. Mich. Comp. Laws Ann. § 324.30101 et seq.
~’ Mich. Comp. Laws Ann. 5 324.30102.
82. Mich. Comp. Laws Ann. § 324.30106.
~3. Mich. Comp. Laws Ann. §5 324,30112
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~’ Mich. Comp. Laws Ann. §§ 324.32301 et seq., 324,35301 et seq.
6~. Mich. Comp. Laws Ann. § 324.30301 et seq.
~" Mich. Comp. Laws Ann. § 324.30501 et seq.
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MINNESOTA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Minnesota’s water pollution control law includes some provisions that may be
used to take enforcement action against nonpoint source discharges.
¯ Minnesota has a general statutory provision obligating every person to "notify"
the state of the discharge of "any substance or material" that "may cause pollution of the
waters" and the discharger to take all reasonable actions to "minimize or abate" the
pollution caused.~ However, the most explicit discharge limitation on nonpoint sources
is found in the state rules, stating, "No sewage, industrial waste or other wastes shall be
discharged from either a point or nonpoint source into the waters of the state in such
quantity or,, in such a manner alone or in combination with other substances as to cause
pollution... 2 Enforcement includes criminal prosecution, civil penalties, injunction,
action to compel performance, and any "other appropriate action." ~
Other Discharge Limitations
¯ A separate authority addresses the pollution of public water supplies. "No
sewage or other matter that will impair the healthfulness of water shall be deposited
where it will fall or drain into any pond or stream used as a source of water supply for
domestic use." The state Commissioner of Health has broad authority to issue to any
person orders and direction that it deems "proper and expedient" to desist from causing
pollution.4
¯ The state law generally authorizes county boards of commissioners to adopt
ordinances that "provide for the cleaning and removal of obstructions from waters in
the county and to prevent obstruction or pollution.’’5
¯ General nuisance law in Minnesota identifies nuisance as, "Anything which is
injurious to health, or indecent or offensive to the senses, or an obstruction to the free
use of property, so as to interfere with the comfortable enjoyment of life or property...’’6
The state regulations apply nuisance directly to nonpoint sources by specifying that "No
sewage, industrial waste or other wastes shall be discharged from either point or
nonpoint sources into any waters of the state so as to cause any nuisance conditions,
such as the presence of significant amounts of floating solids, scum,...excessive
suspended solids, material discoloration...undesirable slimes or fungus growths, aquatic
habitat degradation, excessive growth of aquatic plants or other harmful effects.’’7
Agriculture operations are not considered a nuisance, except where the operations are
negligent or contrary to acceptable agricultural practices, cause direct injury or threat of
injury to health/safety of any person, cause water pollution, are large animal feedlots:
8 The maximum fine for causing nuisance is $700, and
or result in criminal prosecution.
prosecution or civil action may result?
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¯ Minnesota’s groundwater protection law requires the pollution control agency
to develop best management practices; and the commissioner of agriculture must
develop best management practices for agricultural chemicals and practices.~° The
respective regulatory agency may adopt water source protection requirements "if the
implementation of best management practices has proven to be ineffective.’’~ Violators
of a water source protection requirement are subject to the penalties prescribed under
the pollution control act, except for agricultural chemical violations, which are subject
to the penalties prescribed for agrichemical spills and violations.~2
Fish/Fisheries Laws
¯ The state has a general prohibition against disposing of "substances" in state
waters that "injure or are detrimental to the propagation of wild animals or taint the
flesh of wild animals," 13 which are specifically defined to include fish.’4 Each day of
propagation is a separate offense. ~ Another provision prohibits "taking" fish with a
range of specific substances, including "explosives, drugs, poisons, lime .... or other
similar substances" or substances that "kill, stun or affect the nervous system of fish.’’~6
Pesticides are excluded from this list of substances.~7 Punishment for violation of these
provisions are fines ranging from $100 to $3000 and incarceration for between 90 days
and one year. ~8 The Commission of Natural Resources is charged with deciding
whether to take action against a violator.~9
OPERATIONAL REQUIREMENTS
Forestry Requirements
Minnesota has few provisions regulating private forestry operations with respect
to nonpoint source water pollution and none that appear to be enforceable. Its
Sustainable Forest Resources Act of 1995 provides for voluntary guidelines.2°
¯ The Department of Natural Resources commissioner retains some discretion to
protect state lands and related water bodies. A statutory provision prevenm the
commissioner from selling for private forest management state forests that "border on
or are adjacent to meandered lakes or public waters and water courses," and if the
commissioner harvests these state lands, the commissioner must "reserve the timber
and impose other conditions deem(ed) necessary to protect watersheds, wildlife habitat,
shorelines and scenic features." n Clear cutting is prohibited where "soil, slope or other
watershed conditions are fragile" and where it occurs within certain distances within a
"wild, scenic and recreation river.’’22
Agriculture Requirements
¯ Local governments are "encouraged" to adopt a soft loss ordinance, which
states that "a person may not cause, conduct, contract for or authorize an activity that
causes excessive soil loss," as "evidenced by sedimentation on adjoining land or in a
body of water." However, agricultural uses are exempted from the soil loss ordinance as
long as the farmer is using "best practicable conservation practices." The soil loss also
applies to pastures used for grazing or cattle paths. Where a locality has chosen to adopt it,
the soil loss ordinance is enforced by a complaint submitted to the local government
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from, an adversely affected landowner, an official of local government, or a soil and
water district board member.23 Following filing of the complaint, the landowner must
participate in mediation and failure to comply with the mediated settlement may result
in a civil penalty of up to $500.24 Other statutory provisions provide that local
ordinance violations can result in criminal prosecution and a maximum fine of up to
$700.25

¯ State permits or agency certificates of compliance are required for construction,
location and operation of animal feedlots, or manure storage facilities that create a
"potential pollution hazard" and where animal manure used for domestic fertilizer is
stored for longer than one year.26 Feedlots with more than 1000 animal units must
obtain a discharge permit from the pollution control agency. Proposed regulations
slated for consideration in 1999 would require permits for all facilities with greater than
50 animal units by the year 2004. A 1998 law also requires commercial manure
applicators to be licensed by March 2000.27
¯ The state has a relatively broad prohibition addressing harm from pesticide
use, handling and application. "A person may not use, store, handle, distribute or
dispose of a pesticide...that endangers humans, damages agricultural products, food,
livestock, fish or wildlife or that will cause unreasonable effects on the environment.’’2s
Pesticide applicators require licensing.29 Application of chemigation requires a permit
30
from the commissioner.
Where there are violations, the commissioner is authorized,
but not required, to "take action necessary to prevent" groundwater contamination
resulting from leaching, backsiphoning or backflowing of pesticides through the soil or
water wells or from the direct flow of pesticides to the groundwater. Agrichemical
practices that adversely affect groundwater are described above under "Other
Limitations." In addition, Minnesota law provides for corrective action and
enforcement actions with respect to agrichemical spills.31
¯ Minnesota also regulates fertilizer activities, prohibiting the storage, handling,
distribution, or disposal of fertilizer, rinsate, or application equipment in such a manner
that will endanger humans, fish, or wildlife, that will cause unreasonable adverse effects
on the environment or that will cause contamination of public or other waters of the
state.32 It also licenses applicators.33
¯ Minnesota has a broad prohibition against draining materials into a ditch,
providing that it is a misdemeanor to "drain any noisome materials into any ditch,’’34
The drainage authority is also required to consider various environmental impacts
resulting from a proposed drainage project including the "effect on water quality.3~
Development and Other Earth-Disturbing Activities
Designation of a "critical area" and a statutory provision requiring a sediment
control plan and a permit for "development activity" disturbing over one acre of land
are enforceable restrictions on development activities that may cause nonpoint source
pollution.
¯ Prior to engaging in a "development activity" that will disturb over one acre of
land, a person must seek and obtain a permit from the local government contingent
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upon implementation and completion of a sedimentation control plan and time
schedule that prevents excess soil loss.a6 A "development activity" means "a physical
disturbance of the land that may result in sedimentation of adjacent lands or waters,
associated with activities that include clearing, ~rading, excavating, transporting and
filling lands," but excludes "road construction."a’ Failure to obtain a permit or to make
satisfactory progress to complete the plan is subject to a civil penalty,a8
¯ i critical area is "an area significantly affected by, or having effect upon, an
existing or proposed major government development which is intended to serve
substantial numbers of persons beyond the vicinity in which the development is located
and which tends to generate substantial development or urbanization," or "an area
containing or having significant im.~act upon historical, natural, scientific, or cultural
resources or statewide importance 39 Once such an area is established, then the statute
prohibits issuance of development permits by local or state agency.4° However, certain
exceptions exist that result in issuance of a development permit: If no critical site plans
and regulations have been adopted by the local government (as required under the
Rules), if a local ordinance was in effect immediately prior to the designation of the
critical area that would have granted a development permit, and there is an emergency
or need to protect public health and safety, then the local government may grant a
development permit. If the Minnesota Environmental Quality Board determines that
the administration of the local plans and regulations "is inadequate to protect the state
or regional interests," then the Board may compel enforcement of the plans and
regulationsJa

¯ To protect the state shoreline, the DNR Commissioner shall adopt model
standards and criteria for the "subdivision, use and development of shoreland" and
adapt the model ordinance for use in a county that has an inadequate shoreland
conservation ordinance or none at all.4a Violations of the shoreland conservation

ordinance or model standards are considered misdemeanors and are enforced through
the actions by the county commissioners or by mandamus proceedings instituted by
any taxpayer to compel specific performance by an official.44 Fines of $700 can be
assessedJS As part of a locally-enforced, ordinance-based shoreland management
system, "on-site sewage treatment systems must be set back from ordinary high water
level by distances ranging from 50 to 150 feet." (Certain designated areas within the
wild, scenic and recreation rivers program have required set backs of 50 feet.")~6 There
is criminal prosecution for violation of these ordinances and a maximum f~ne of $700.4r
¯ A floodplain management ordinance, which is required to be adopted,

administered and enforced by local governments, prohibits placement of a structure,
fill, deposit or other floodplain use that is "unreasonably hazardous to the public.’’~8
Placement of any of the aforementioned is considered a public nuisance and can be
enjoined or abated through civil action or prosecuted criminally as a violation of a local
ordinance. Each violation is subject to prosecution as a misdemeanor, and the
maximum fine is $700.49
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MISSISSIPPI
EnforceabIe Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Mississippi’s water pollution control law prohibits causing pollution or
discharging wastes into waters so as to violate water quality standards. The law
appears to provide a basis for enforcement against nonpoint source discharges.
¯ "It shall be unlawful for any person (I) to cause pollution of any waters of the
state or to place or cause to be placed any wastes in a location where they are likely to
cause pollution in any waters of the state; (II) to discharge any wastes into any waters of
the state which reduce the quality of such waters below the water quality standards
established therefor by the commission .....
Any such action is hereby declared to be a
public nuisance."~
The law defines "wastes" as "sewage, industrial wastes, oil field wastes, and all
other liquid, gaseous, solid, radioactive, or other substances which may pollute or tend
to pollute any waters of the state.’’z Pollution is defined as contamination or alteration
of waters "unless in compliance with a valid permit.’’~ But Mississippi’s regulations
provide that no permit may be required for nonpoint agriculture and silviculture
pollution.4 Violations are enforceable by administrative orders, civil penalties of up to
$25,000 per day, injunction, or misdemeanor prosecution?
Other Discharge Limitations
Mississippi’s laws do not appear to contain other discharge limitations
addressing nonpoint sources, apart from the use of nuisance remedies which would be
supported by the referenced provision above defining water pollution as a nuisance.
Fish/Fisheries Laws
Mississippi’s laws do not appear to contain fisheries provisions that appear to
address nonpoint source water pollution, but do provide that any person who violates
water pollution laws or regulations and thereby causes the death of fish or wildlife
must pay the state the amount necessary to restock.~
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ The Forest Harvesting Law declares a state policy for sound forestry, to
encourage better management of forest lands...and "to prevent soil erosion and
consequent silting of stream channels and reservoirs; to protect watersheds and
reservoirs and to insure at all times an adequate supply of water of the forest quality..."
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But the enforceable regulatory standards require simply that certain numbers of trees be
left on each acre for growing stock and/or seed trees.8 The law does not apply to land
clearing for crop production or pasture, building sites or roads, nor to noncommercial
cutting by owners for their own use.9 The law is enforceable by injunction or by
misdemeanor prosecution with a fine of $25-$50 per working unit of 40 acres or less.t°

Agriculture Requirements
¯ State wastewater permit regulations cover some sizes and types animal feeding
operations not required to receive NPDES permits, and may contribute to control of
nonpoint source water pollution from such establishments. In addition, such operations
must be at least 1000 feet from the nearest dwelling or commercial establishment not
owned by the applicant, and at least 300 feet from the property line. u Land application
of animal waste must be at least 50 feet from the property line and 300 feet from the
nearest dwelling not owned by the applicantJa Enforcement is under the water
pollution control law.
¯ The water pollution control law aiso prohibits the following activities unless
they have a permit "as may be required for the disposal of all wastes which are or may
be discharged thereby into the waters of the state... [:] the construction, installation or
operation of any industrial, commercial or other establishment, including irrigation
projects or any extension or modification thereof or addition thereto, the operation of
which would cause an increase in the discharge of wastes into the waters of the state or
would otherwise alter the physical, chemical or biological.properties of any waters of
the state in any manner not already lawfully authorized... ~3 Unlike the agricultural and
silvicultural nonpoint exemption from permitting identified above, the inclusion of
irrigation projects gives authority for permitting.
¯ State law requires registration of pesticides and certification and licensing of
applicators)4 If the Commission on Environmental Quality finds groundwater
contamination by a chemical not within its jurisdiction, it must notify the Department of
Agriculture and Commerce which must proceed under the pesticide law)5
Enforcement includes license and certification actions, injunctions, and criminal
prosecutions.16 Non-registration and registration violations with respect to pesticides,
or to "handle, transport, store, display, distribute, or dispose of any pesticide or
container in such manner as to endanger man and his environment," is a criminal
offense punishable as a misdemeanor with a fine of $500J7
¯ Drainage districts, swampland districts, and conservation districts do not have
express powers for enforceable regulation except that districts may adopt "necessary
regulations, programs, and procedures" for prevention of erosion, floodwater, and
sediment damage, sub, ject to approva of the chancery court or chancellor and on
proper notice to the interested parties."18 However this portion of the law further
provides that none of these powers shall be exercised except for the purpose of
participatin,,~ in federally authorized programs for "soil and water conservation and
utilization. L~
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Development and Other Earth-Disturbing Activities
No operathng requirements are set forth, apart from any that may be contained in
urban stormwater programs under the Clean Water Act or that may be authorized by
general land use regulation such as zoning.
State law provides typical authorities to municipalities and counties to regulate
building location and development, but "no permits shall be required with reference to
land used for agricultural purposes including forestry activities...outside the corporate
limits of municipalities.’’z° Penalties for violation of a zoning ordinance are fines not to
exceed $100 per day.zl
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MISSOURI
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Missouri’s water pollution law contains discharge prohibitions that may be
enforced against nonpoint source discharges that cause pollution or result in violations
of water quality standards.
¯ "It is unlawful for any person (1) To cause pollution of any waters of the state
or to place or cause or permit to be placed any water contaminant in a location where it
is reasonably certain to cause pollution of any waters of the state; or (2) To discharge
any water contaminants into any waters of the state which reduce the quality of such
waters below the water quality standards establish,,ed by the commission if not subject
to effluent regulations .... "~ Pollution is defined as ’such contamination or other
alteration of the physical, chemical or biological properties of any waters of the state...or
such discharge of any liquid, gaseous, solid, radioactive, or other substance into any
waters of the state as will or is reasonably certain to create a nuisance or render such
waters harmful, detrimental or injurious to public health, safety or welfare, or to
domestic, industrial, agricultural, recreational, or other legitimate beneficial uses, or to
wild animals, birds, fish or other aquatic life.’’z Discharge is defined as "the causing or
permitting of one or more water contaminants to enter the waters of the state."3
Enforcement is through administrative penalties up to $10,000 per day, civil
penalties up to $10,000 per day, and criminal prosecution.4
:

Other Discharge Limitations
¯ Under Missouri’s Solid Waste Management Act, it is unlawful to "(d)ump or
deposit...any solid wastes...into streams, springs, and all bodies of surface or ground
water, whether natural or artificial, within the boundaries of the state .... ,,2 The law lists a
number of exceptions to the prohibition, including: solid waste processing facilities or
solid waste disposal areas that have the required permit; farming operations or
manufacturing operations that use solid wastes in a manner that will not create a public
nuisance; and disposal by an individual of solid wastes resulting from his own
residential activities on property he owns or occupies, in a manner that does not create
a public nuisance.6 Enforcement of this provision is through administrative fines of up
to $1,000 per day, civil penalties not to exceed $1,000 per day, and injunctions.7 Civil
monetary penalties are not available if an administrative penalty has been assessed in
the case.
¯ Missouri statutes also establish public safety offenses and miscellaneous
criminal offenses that potentially address some activities resulting in nonpoint source
pollution. For example: "Whoever willfully or maliciously poisons, defiles or in any
way corrupts the water of a well, spring, brook or reservoir used for domestic or
municipal purposes, or whoever willfully or maliciously diverts, dams up and holds
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back from its natural course and flow any spring, brook or other water supply for
domestic or municipal purposes...shall be adjudged guilty of a misdemeanor .... ,, 8 The
statute further provides that in a civil suit, the offender is liable to injured party for
three times the actual damages sustained?
¯ In addition, it is a criminal offense to "purposely introduce into any cave, cave
system, sinkhole or subsurface waters of the state any substance or structure that will or
could violate any provision of the Missouri clean water law...or any water quality
standard or effluent limitation promulgated pursuant thereto." m This provision does
not apply to underground mining operations or to situations where "natural subsurface
drainage systems including, without limitation, caves, cave systems, sinkholes, fissures
and related openings are used for purposes of stormwater drainage, artificial recharge
of aquifers, and irrigation return flow, and where modifications of natural drainage
systems are made for purposes of improving natural drainage relationships.’’it
Enforcement is through criminal (class A misdemeanor) prosecution.12

¯ Nuisance law may also apply. Missouri’s water pollution law states generally
that "pollution of the waters of this states...creates a public nuisance ....

Fish/Fisheries Laws
¯ Under Missouri’s fish and game law, it is unlawful "for any person to cause any
deleterious substance to be placed, run or drained into any of the waters of this state in
quantities sufficient to injure, stupefy or kill fish which may inhabit the same at or
below the point where any substance was thrown, run or drained into such waters ,,~4
....
This prohibition does not apply to those engaged in industry who discharge water
"under such precautionary measures as have been specifically approved" by the state
conservation commission.Is Enforcement is through criminal (Class A misdemeanor)
prosecution.16
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ Missouri’s forestry laws do not appear to provide enforceable operating
requirements related to nonpoint source pollution. However, the law includes a tax
incentive program which defines "forest croplands" as lands devoted exclusively to
growing wood and timber and provides that all persons "interested in any way in the
forest croplands or the cutting of crops therefrom...shall comply with and follow such
forest management rules and regulations as required" by the state conservation
commission.17 State regulations establishing requirements for forest croplands provide
that private landowners must ensure that forest land is managed so as to protect the
watershed and prevent damage to tree growth, must not build any structures on the
land, and must not use the land for animal grazing.~8 The sanction for failing to comply
with the state rules is cancellation of "forest cropland" status and consequent loss of tax
benefits that accrue with such status.~9
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Agriculture Requirements
¯ Under the Missouri Pesticide Use Act, "(n)o person shall discard, transport, or
store any p,~sticide or pesticide containers in such a manner as to,,...pollute any
waterway. 20 Enforcement of the law is through administrative stop sale, use or
removal" orders to enjoin future use and through criminal (misdemeanor)
prosecution.2~

¯ Missouri regulates the disposal of dead animals; these requirements became
generally applicable in 1992, but were extended to poultry and turkeys in 1995. The law
allows disposal of dead animals at state licensed rendering facilities, in properly
designed animal composters, in approved sanitary landfills, by incineration in a
designed incinerator facility, or by on-site burial (but subject to specific loading rates for
areas with and without major groundwater pollution potential, and subject to setback
distances from wells, surface waters, and neighboring properties). Permits are required
for transport of dead animals, and for operation of substations for the collection of dead
animals. Enforcement includes civil penalties, and misdemeanor sanctions.2z
¯ Missouri has CAFO provisions that are similar to federal requirements, but
which establish various subclassifications for regulatory purposes.
Development and Other Land-Disturbing Activities
Other than urban and industrial stormwater programs, and general planning
and zoning authority (which exists only in urban and urbanizing areas), there appear
to be no specific enforceable nonpoint source requirements relating to land-disturbing
activities.
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MONTANA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Montana’s water pollution control law includes some provisions that may be
used to take enforcement action against nonpoint source discharges. A general
provision prohibits discharges or placement of wastes that cause pollution, including
pollution from nonpoint sources. The law also establishes a nondegradation policy that
applies to certain nonpoint sources, though it does not apply to agricultural discharges
covered under a ground water management plan.
¯ The water quality code makes it unlawful to "cause pollution ... of any state
waters or to place or cause to be placed any wastes where they will cause pollution of
any state waters."t "Pollution" is defined broadly, and clearly includes pollution from
nonpoint sources,z However, exempt from the prohibition is "any placement of
materials that is authorized by a permit issued by any state or federal agency.., if the
agency’s permitting authority includes provisions for review of the placement of
materials to ensure that it will not cause pollution of state waters. ,3
¯ The code also makes it unlawful to "cause degradation of state waters without
authorization," and establishes a detailed nondegradation policy for state waters.4
Under the non-degradation policy, degradation of high-quality waters may not be
authorized without an extensive cost-benefit analysis and consideration of nondegrading options.5 However, several potentially polluting activities are exempted from
the nondegradation policy and classified as "nonsignificant." These include: nonpoint
sources existing on or before April 29, 1993; new nonpoint sources that follow
"reasonable land, soil, and water conservation practices"; use of agricultural chemicals
under an approved agricultural ground water management plan; land application of
manure and sewage sludge; nonpoint source activities that cause short-term changes in
water quality and result from streambed preservation activities or permitted water
uses; and dam maintenance and repair that causes short-term changes in water quality.~
The Department of Environmental Quality has general inspection and penalty
authority for violations of the water quality code, including the discharge prohibition.7
For alleged violations, the DEQ may serve a notice letter or an administrative notice
and order, and may require public hearing of the charges.8 After finding a violation, a
hearing board may issue an order for prevention; abatement, or control of pollution,
and administrative penalties of up to $10,000 per violation per day? The DEQ also may
issue specific compliance orders, cleanup orders for any material that is "accidentally or
purposely dumped, spilled, or otherwise deposited in or near state waters and that may
pollute state waters," or emergency orders; it also may bring civil actions for
t0
appropriate relief, including temporary and permanent injunctions.
Judicial remedies
include civil penalties of up to $25,000 per day and, for willful or negligent violations of
the discharge prohibition, criminal fines of up to $25,000 per day, imprisonment of up
to oneyear, or both. Criminal penalties may be doubled for repeat violations,tz
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Other Discharge Limitations
¯ The civil code defines nuisance as "anything which is injurious to health,
indecent or offensive to the senses...or which unlawfully obstructs the free passage or
use, in the customary manner, of any navigable lake, river, bay, stream, canal or
basin .... ,,L3
¯ Similarly, the criminal code defines public nuisance as a "condition which
defines safety or health, is offensive to the senses, or obstructs the free use of property
so as to interfere with the comfortable enjoyment of life or property by an entire
community or neighborhood or by any considerable number of persons," or which
"renders dangerous for passage ... waters used by the public.’’~4
Both the civil and criminal nuisance provisions contain "coming to the nuisance"
exemptions for agricultural or farming operations that are operating normally and have
been in’ operation "longer than the complaining, r,e, sidentts has been in pos,s, ession or ,,
commercial establishment has been in operatlon. Moreover, there is a right to farm
law that intends "to protect agricultural activities from governmental zoning and
nuisance ordinances," by pre-empting local governments from passing any "ordinance
or resolution that prohibits any existing agricultural activities or forces the termination
of any,, existing agricultural activities outside the boundaries of an incorporated city or
town. m
Within these limitations, "any person whose property is injuriously affected or
whose personal enjoyment is lessened by the nuisance" may bring a civil action for
damages, as well as for an injunction or abatementY Public nuisances may be enforced
against by indictment or information as well as civil actions or abatementJ8 Public
nuisances under the criminal code are subject to fines not to exceed $500, imprisonment
of up to six months, or both.’9 Abatement may be sought in an equity action for public
nuisance filed in the name of the state by the county attorney or any resident of the
state, and may include forfeiture of fixtures, closing and/or temporary seizure of the
premises,z°

Fish/Fisheries Laws
¯ The fish and wildlife code does not provide an enforceable authority for
nonpoint source pollution. It does make the use of explosives or "any corrosive or
narcotic poison or other deleterious substance...for the purpose of catching, stunning, or
killing fish" a misdemeanor,zt and re,q, uires restitution for illega,,1 killing of wildlife,
including fish, where killing is done knowingly or purposely.’ z~- The general penalties
for violation of the code include fines of $50-$1,000 and/or imprisonment of up to 6
monthsJ3 The restitution requirement is $10 per game fish illegally taken,z4
OPERATIONAL REQUIREMENTS

Forestry Requirements
¯ The forestry code requires creation of "streamside management zones" for
forest streams,z~ A streamside management zone must "encompass[] a strip at least 50
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feet wide on each side of a stream, lake, or other body of water, measured from the
ordinary high-water mark, and extends beyond the high-water mark to include
wetlands and areas that provide additional protection in zones with steep slopes or
erosive soils.’’26 Within these zones, there are specific prohibitions on certain forest
activities, including: broadcast burning; off-road vehicle operation; clearcutting; road
construction unIess necessary for stream crossing; handling, storage, application or
disposal of hazardous or toxic substances in a manner that pollutes water bodies or that
may damage humans, land, animals, or plants; side-casting of road material into water
bodies; or deposit of slash in water bodies.27
There are detailed" regulations delineating the stream management. 28 zones and
defining prohibited practices and site-specific alternative pracUces. The department of
natural resources and conservation has inspection authority on federal, state and
private land to ensure compliance with the rules for streamside management zones.29
The department may issue civil penalties of up to $1,000 per day, as well as
rehabilitation orders.3°
¯ The forestry code aiso contains a section titIed "protection of forest resources,’’3~
which "encourages" the use of best management practices and includes a requirement
that notice be given prior to commencement of any forestry practices.32 Upon receiving
such notice, the department of natural resources and conservation must decide Whether
to require an onsite consultation with the operator, based on whether "the proposed
timber sale is in a high-priority location for watershed resources" or whether "a
consultation could contribute to improved watershed management.’’33 However, this
procedure is not in itself enforceable; the code e×pressly states that consultation "is
intended only for the purpose of providing information to owners and operators and
does not confer upon the department or any other agency of state or local government
authority to compel an owner or operator to undertake or refrain from undertaking
specific management practices that are not otherwise regulated by law or rule.’’34
Agriculture Requirements
¯ The soil conservation code allows for creation of soil conservation districts to
conduct research, implement projects and provide technical assistance and education on
Once
approved, the regulations may prescribe specific agricultural practices for soil and
water conservation within the districtJ7 Affected parties may petition for a variance
where "there are great practical difficulties or unnecessm~y hardship in t,he way of .o.
carrying out ... the strict letter of the land use regulations."36 The district s decision
whether to issue a variance is reviewable in courtJ9
Soil conservation districts have authority to enter and inspect premises to
determine compliance with their regulations. They may petition the state district court
for an order enforcing the regulations where nonobservance "tends to increase erosion
on [defendant’s] lands ...and is interfering with the prevention or control of erosion on
other lands.’’4~ The court may order specific performance of required practices, or
permit the district to perform the work and recover its costs from the landownerJz
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¯ The Natural Streambed and Land Preservation Act requires that any "project,"
defined as the physical alteration of a stream resulting in change in the state of the
stream, be approved by the local soil conservation district or board of county
commissioners before commencing work.43 Approval decisions are made by the district
board based on recommendations made by an onsite inspection team, and are subject to
judicial review.44 The decision is based on multiple factors, including: the effects on soft
erosion and sedimentation; upstream or downstream flooding and erosion effects;
streamflow, turbidity, and water quality effects; and effect on fish and aquatic habitat.45
Projects engaged in without approval or outside the sc.ope of the approval are declared
a public nuisance and subject to abatement proceedings; they are also subject to civil
penalties of up to $500 per day and/or a misdemeanor fine of up to $500.46 However,
"customary and historic maintenance and repair of existing irrigation facilities that do
not significantly alter or modify the stream" are excluded from the definition of
"project," and thus from the approval requirement.47
¯ The Agricultural Chemical Ground Water Protection Act covers both pesticides
and fertilizers, and requires the department of agriculture and the department of
environmental quality to cooperate to administer ground water standards for
agricultural chemicals.48 It requires them to develop numerical standards and interim
standards for agricultural chemicals, primarily based on EPA’s promulgated and
nonpromulgated standards under the Clean Drinking Water ActJ9 Both departments
are authorized to "implement appropriate actions ... to mitigate any existing impacts of
an agricultural chemical found in ground water."5° These include development of a
general ground water management plan~ and site-specific management plans, which
must be complied with by all persons in the covered geographic areaY The plans are
adopted by rulemaking or with emergency authority.~3 Site-specific management plans
may include restrictions on chemical use in certain areas; best management practices;
certification, training and licensing requirements; setback areas near water wells; and
alternative practices.54
It is unlawful to violate any provision of a site-specific ground water
management plan, any order issued pursuant to the Act, or any provision of the Act.5s
Both the department of agriculture and the DEQ have monitoring authority,s6 The
department of agriculture is the lead department for determining compliance with
groundwater management plans, and is granted inspection authority under the Act.67
The DEQ is the lead department for determining health risks, and may enforce the Act
using its enforcement authority under the water quality code.ss The department of
agriculture may issue compliance orders, assess administrative civil penalties of up to
$1,000 per violation, and file civil actions seeking a temporary or permanent
injunction,s9 Violators are also subject to judicial penalties of up to $10,000 per violation
and, for intentional violations, criminal penalties of up to $25,000 and/or imprisonment
of up to one year, which can be doubled for repeat offenses.6°
¯ Montana’s general pesticide law makes it illegal "to discard any pesticide or
pesticide container in a manner that causes injury to humans, domestic animals, or
wildlife or that pollutes any waterway in a way harmful to any wildlife in the waterway
or to the environment. ,,61 The department of agriculture has general entry, investigation
and enforcement authority for pesticide violations, including violations of the handling,
use and application standardsJz
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Violation of the pesticide law or rules is a misdemeanor, punishable by a fine of
$100-$1,500; the department also may issue compliance orders, including cleanup
requirements, and/or seek injunctive relief in court.63 "Major violations," which include
misuse that is inconsistent with labelling and results in "proven exposure" or "proven
harm" to humans, agricultural commodities, livestock, or the environment, are subject
to civil penalties of up to $25,000 per violation; and, if committed willfully, subject to a
$50,000 fine and imprisonment of up to 10 years.64
Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act or that may be authorized by general land use regulation such as
zoning, state law provides the following authorities.
¯ The water quality code allows, but does not require, the creation of local water
quality districts "to protect, preserve, and improve the quality of surface water and
ground water.’’~5 County commissions and/or city councils may establish such districts,
whose directors may then develop a local water quality program that is implemented
through local ordinances, including administrative and civil enforcement and
penalties?~ Specific focuses of the programs include onsite waste water disposal, storm
water runoff, and engine lubricantsY The districts also have authority to assess fees for
water use, although irrigation and livestock uses are exempt from these fees?8 Upon
approval of the programs, state enforcement authority may be delegated to the district
level.69
¯ The legislature also has enacted a law protecting lakeshores, and declared that
"local governments should ~lay the primary p,u, blic roles in establishing policies to
conserve and protect lakes. 70 Under that law, a person who proposes to do any work
that will alter or diminish the course, current, or cross-sectional area of a lake or its
lakeshore must first secure a permit for the work from the local governing body.’’71
Local jurisdictions are required to adopt regulations, including criteria for issuing and
denying permits for work in lake areas; factors for consideration include water quality,
fish and wildlife habitat, navigation and recreation, public nuisance, and visual and
aesthetic values.~z Regulations and decisions of these governing bodies are judicially
enforced and judicially reviewable.~ Violation of orders or regulations is a
misdemeanor, subject to up to 30 days in jail and/or a $500 fine; violators may also be
required to restore the lake to its original state before the unauthorized work was
commenced.TM
¯ As discussed above, the Natural Streambed and Land Preservation Act
requires that any "project," defined as the physical alteration of a stream resulting in
change in the state of the stream, be approved by the local soil conservation district or
board of county commissioners before commencing work.75
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NEBRASKA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Nebraska’s water pollution law includes provisions that may be used to take
action against nonpoint source discharges that pollute state waters or result in water
quality violations.
¯ Under Nebraska’s Environmental Protection Act, it is unlawful to "cause
pollution of any...waters...of the state or to place or cause to be placed any wastes in a
location where they are likely to cause pollution" of any waters of the state.~ Waste is
defined as "sewage, industrial waste, and all other liquid, gaseous, solid, radioactive, or
other substances which may pollute or tend to pollute any air, land or waters of the
state."z
¯ It is unlawful to violate any water quality standards, any permit or license
condition, any order, or any rule or regulation adopted under the state Environmental
Protection Act.3
¯ The law also declares it unlawful and a public nuisance to "discharge or emit
any wastes into any...waters...of the state which reduce the quality of such...waters"
below water quality standards.4 (This section further provides that a livestock
operation is not a nuisance if it is in compliance with applicable regulations and zoning
regulations, and if the nuisance action is brought by a private person whose ownership
or possession of land allegedly affected by the nuisance was subsequent to (a) the
issuance of an appropriate permit for the livestock operation or (b) when operation of
the feedlot began and an inspection by the department revealed that no permit was
required,x)
Enforcement of these water pollution control provisions is through corrective
action orders, injunctions, civil penalties up to $10,000 per day, and criminal (felony and
misdemeanor) prosecution. The state may recover damages for restocking the waters
with fish or replenishing wildlife.6
Other Discharge Limitations
¯ In addition to the above nuisance provision, Nebraska law provides that the
"corrupting or rendering unwholesome or impure of any watercourse, stream, or water,
or unlawfully diverting any such watercourse from its natural course or state to the
injury or prejudice of others," shall be deemed nuisances.7 Maintenance of a nuisance is
a class III misdemeanor, and courts "shall order every such nuisance to be abated or
removed.’’8
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¯ Under Nebraska’s Groundwater Management and Protection Act, each natural
resources district is required to prepare a groundwater management plan, which must
include information on groundwater supplies, crop water needs, groundwater quality
concerns, etc. The groundwater management plan must be approved by the director of
water resources? If a district determines from the groundwater management plan that
a "management area" should be established to protect groundwater supplies, it shall by
order designate the management area and adopt one or more of the controls authorized
by the law, which include best management practices.~°
Each state agency and political subdivision is directed to report promptly to the
department of environmental quality any information which indicates that
groundwater contamination is occurring,n After being informed that contamination is
occurring, the department must study the problem. Upon determining that
contamination is coming from a point source, the director "shall expeditiously use the
procedures authorized ... to stabilize or.reduce the level and prevent the increase or
spread of such contamination.’’~a
If the director of environmental quality determines from a study that one or
more sources of contamination are not point sources, and if a management area has
been designated covering that affected area, the director shall consider whether to
require the natural resources district to adopt an "action plan." If there is no
management area covering the contaminated area, the director shall hold hearings and
determine whether to designate a management area and prepare an action plan. If the
director determines an action plan is necessary, the district shall prepare an action plan
designed to stabilize or reduce the level and prevent the increase or spread of
groundwater contamination, and shall include any of the controls authorized by law,
including best management practices.~4 If the district fails to adopt an action plan in a
specific time, the power to specify the controls authorized by law is vested in the
director of environmental quality, along with enforcement authority.’~

Enforcement of the Groundwater Management and Protection Act by natural
resources districts is primarily through cease and desist orders, which may be enforced
judicially. Any violation of a cease and desist order issued by a district is a Class IV
misdemeanor.’6

Fish/Fisheries Laws
¯ Nebraska’s game and parks code contains fisheries provisions that may relate
to nonpoint source pollution. The code provides that it is unlawful to "dump or drain
any refuse from any factory, slaughterhouse, gas plant, garage, repair shop, or other
place whatsoever or any refuse, junk, dross, litter, trash, lumber, or leavings into or near
any of the waters of this state or into any bayou, drain, ditch, or sewer which discharges
such refuse or an part thereof into any of the waters of this state. It shall be unlawful to
place, leave, or permit to escape any such refuse in such manner that it or any part of it
is thr,o, ugh the action of the elements ,,or otherwise carried into any of the waters of this
state, t7 Refuse is defined to include ’oils, tars, creosote, blood, offal, decayed matter,
and all other substances which are injurious ’to aquatic life.’’~8
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¯ It is also unlawful to "place the carcass of any dead animal, fish, or fowl in or
near" waters of the state or to "leave such carcass where the whole or any part thereof
may be washed or carried into" waters of the state.~9
¯ Finally, it is unlawful to "place, run, or drain any matter harmful to fish into
any of the waters of this state that have been stocked by the [Game and Parks]
commission.

Enforcement of these provisions is through criminal (Class II or IV misdemeanor)
prosecution.
OPERATIONAL REQUIREMENTS

Forestry Requirements
The state’s Erosion and Sediment Control Act, described in the following section,
may be applicable to forestry activities to control soil loss.at

Agriculture Requirements
¯ Each natural resources district in the state is required under the Erosion and
Sediment Control Act to adopt a program for implementing the state erosion and
sediment control program. The district program must include (1) soil-loss limits for the
various types of soils, which are to be adopted and promulgated as rules and
regulations and which must be at least as stringent as those adopted by the state
director of natural resources; (2) recommended erosion or sediment control practices;
and (3) programs, procedures, and methods to implement the program.~-z
The Act also delegates authority to municipalities and counties to adopt rules
governing erosion and sediment control that are~ in substantial conformance with the
state erosion and sediment control program.23 In such cases, the municipality or county
may assume jurisdiction to enforce applicable soil-loss limits.
Any person who has a farm unit conservation plan approved by the district and
is implementing it in strict compliance, or any person whose normal agricultural,
horticultural, and silvicultural practices are in conformance with the applicable soil-loss
limit is deemed to be in compliance with the Erosion and Sediment Control Act. Except
for cases where erosion occurs on the site of any nonagricultural land-disturbing
activity, a landowner will not be required to conform his practices to the applicable soilloss limit or will not be required to implement the soil and water conservation practices
in the plan unless and until there is made available to the landowner at least 90 percent
cost-sharing assistance.~
Where there are violations of a district’s soil-loss limits, the district may reach an
agreement with the owner for eliminating excessive erosion, which agreement is
enforceable in district court. The district may also, following a hearing, issue
administrative orders. In the case of agriculture, silviculture or horticulture activities,
the administrative order is to direct the owner to conform to the applicable soil-loss
limit. For "non-agriculture" activities, the administrative order may authorize the
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owner to either conform to the soil-loss limits or prevent the sediment caused by
excessive erosion from leaving the landJs The order may specify alternative soil and
water conservation practices or erosion or sediment control practices that may be
usedJ6 The district court issues an order directing the owner to comply with the
district’s administrative order, and any person who fails to comply with the court order
is deemed in contempt of court and punished accordinglyJ7
¯ While the Department of Environmental Quality is responsible for adopting
standards for pesticides in surface and groundwater, the Department of Agriculture is
charged with developing and implementing a state management plan for the
prevention, evaluation, and mitigation of occurrences of pesticides or pesticide
breakdown products in ground water and surface water. The Department of
Agriculture is authorized to promulgate regulations specifying methods to be used in
the application of pesticides, including time, place, manner, methods, materials,
amounts, and concentrations, and may restrict or prohibit the use of pesticides in
designated areas. The regulations "shall encompass a11 reasonable factors which the
department deems necessary to prevent damage or injury by drift or misapplication" to
plants, wildlife, fish and other aquatic life, surface and groundwater and humans,z8
Nebraska law further provides that it is unlawful to use a pesticide contrary to
the labeling or to a rule of the department limiting its use. It is also unlawful to
"dispose of, discard or store a pesticide...in a manner that the person knows or should
know is...likely to cause injury to humans, the environment, vegetation~ crops, livestock,
wildlife or pollinating insects... (or) likely to pollute a water supply or waterway....29
Enforcement of the Pesticide Act is through administrative cease and desist
orders, license revocation, administrative fines of up to $5,000, ini0unctions, civil fines of
not more than $15,000, and criminal (misdemeanor) prosecution.
¯ A permit is required for anyone who applies chemicals to land or crops
through the use of chemigation. An application for a permit is approved if the irrigation
distribution system complies with the statutory requirements and the applicator has
been certified.31 Enforcement is through criminal (misdemeanor) prosecution, civil
penalties of up to $1,000, and injunctions.3z
¯ "In order to cdnserve groundwater supplies and to prevent the inefficient or
improper runoff of such ground water, each person who uses ground water irrigation
in the state shall take action to contr01 or prevent the runoff of water used in such
irrigation."33 Each district is directed to adopt regulations prescribing: standards for
what constitutes the improper runoff of groundwater used in irrigation; procedures to
prevent, control, and abate such runoff; remedial measures to prevent, control or abate
runoff; and enforcement proceduresJ4 Enforcement is through cease and desist orders
issued by the district.35
Deve10pment and Other E~rth-Disturbing Activities
¯ The Erosion and Sediment Control Act discussed above applies to nonagricultural, land-disturbing activities, though the Act excludes residential, commercial
and industrial construction involving less than two acresJ6
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NEVADA

Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Nevada’s water pollution control law includes some provisions that may be used
to take enforcement action against some nonpoint source discharges that pollute the
waters of the state.
¯ Nevada’s water pollution control act ("Act") allows the state environmental
commission ("commission") to prescribe controls for those "diffuse sources" (equivalent
to nonpoint sources)t existing on January 1, 1979 that are "significantly causing or
adding to water pollution in violation of a water quality standard."z
¯ The commission also may prescribe controls for ne,w diffuse sources to prevent
degradation of high quality waters?except with respect to ’normal agricultural
rotation, improvement or farming practices."4 The Act further provides that new or
increased diffuse sources must provide measures that are designed to prevent,
eliminate or reduce water pollution from the source and are reasonably consistent with
the economic capability of the project or development.~
The Act directs the commission to delegate administration of the diffuse sources
program to counties and cities that request it and have sufficient resources.6 For
violations involving diffuse sources, an administrative order prescribing corrective
actions can be issued or a civil action can be brought with the court ordering injunctive
relief or posting of a bond or other security, but no civil or criminal penalty is
authorized.7
¯ Special regulations exist to protect the Lake Tahoe watershed. The Act makes it
illegal to discharge waste within lO0 feet of the lake or a stream or other water supply
in the Lake Tahoe watershed)
Other Discharge Limitations
¯ The county and city boards of health are authorized to define and abate
nuisances?
¯ Nevada law creates a cause of action for damages against any person who
maintains, dumps, turns or flows "anything of a liquid nature poisonous or injurious
to...livestock, into an open ditch...pond, reservoir or any other place," unless the
livestock are fenced out of the affected water bodyJ°
Fish/Fisheries Laws

¯ Any person who places in or allows to fall into waters of the state "any
substance deleterious to fish or wildlife" is guilty of a misdemeanor for the first offense
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and gross misdemeanor for a subsequent offense,n Misdemeanor convictions that are
punishable by fines ($50 to $500) and/or imprisonment (six months or less)Y
Conviction of the unlawful killing of a mammal, bird or fish results in additional civil
penalties}~ A court may also revoke or suspend wildlife-related licenses,~4 and licenses
may be suspended administratively after conviction, based on a point system reflecting
the severity of the offense}5
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ The Nevada forestry statute requires a permit from the state forester
firewarden for logging or cutting operations, which may be denied if the operation will
cause significant soil erosion and siltation}6 The forestry statute also requires a
certificate before the conversion of timberland "to any use other than the growing of
timber," L7 which the firewarden may deny for, among other reasons, failure to give
satisfactory proof that adequate provision will be made "to stabilize, revegetate or
rehabilitate disturbed soils in order to minimize erosion, flooding or other damage to
the watershed."~8 According to rules promulgated under the Act, all logging permits
and timberland conversion certificates must require the use of best management
practices to prevent, eliminate or reduce water pollution from diffuse sources.~9 A
violation of permit conditions or forest practice rules can result in administrative
suspension or revocation of any logging permit;z° and lack of compliance with
timberland conversion certificate may also result in administrative suspension or
revocation,m Violation of these provisions is a misdemeanor punishable with a fine (up
to $1000) and/or imprisonment (six months or less).2z
’* The Nevada forestry statute provides for variances for certain otherwise
prohibited forestry activities. Nevada law prohibits "fel!ing of trees, skidding, rigging
or construction of roads...within 200 feet of a wa~erbody ~-3 without a variance, which
may be granted if, among other standards, the goal of maintaining water quality
standards will not be compromised.~-4 It is illegal to engage in tractor logging on slopes
of 30 percent or more without a variance, and, in deciding whether to grant and/or
what conditions to the variance, the firewarden must consider displacement and
erosion of soils and siltation of streams.~5 The enforcement provisions and sanctions are
noted above.
¯ The forestry statute also requires tractor skid trails, landings, logging truck
roads and firebreaks to be located, constructed, used and left so as to not "appreciably
diminish the quality of the water’’z~ and includes standards that require that the
waterbreak and culvert system on all tractor skid’trails, landings, logging truck roads
and firebreaks be designed so as to prevent degradation of water quality,ar
Agriculture Requirements
¯ A "diffuse source" as described above includes "agricultural activity" and
"return flows from irrigation.’’aS The enforceable mechanisms are also described above.
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¯ A conservation district may petition the state conservation commission to
formulate land use regulations that may include provisions that prevent soil erosion
and sedimentation,z9 Variances from these provisions may be available from a board of
adjustment set up by the commission.3° The commission may request a court to enforce
the land use regulations3~ or authorize a land occupier to recover damages from another
occupier for a violation.32 A court may order a defendant to bring the land into
compliance or allow the commission to perform the work and recover the costs.~3
¯ Nevada law prohibits grazing in areas into which water is diverted for
municipal, drinking or domestic purposes in the state, with some exceptions including
prospectors or other persons with ten head of livestock passing over or being
temporarily upon such lands, livestock running at large upon the range and persons
herding on their own lands.34 Violation of this provision is a misdemeanor, and each
day constitutes a separate violation.3~
¯ Nevada regulates pesticides and certifies pesticide applicators.~6

Development and Other Earth-Disturbing Activities
¯ State law empowers local governments to regulate land improvements and
location of structures and to take into account the potential impairment of natural
resources.~7 Also zoning regulations must be designed to preserve the quality of water
resources.36 Nevada law broadly provid,e,s for the state land use planning agenc,y, to
assist local governments in planning for areas of critical environmental concern 39 and
requires preparation of regional land use plans that include goals relating to
conservation and protection of water and other natural resources.4°
¯ Also see "diffuse sources." Nevada regulations provide for permits to
construct or grade, which "must require that practices be used to prevent, eliminate or
reduce water pollution from any diffuse source during the activity.4~
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NEW HAMPSHIRE
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
New Hampshire’s water pollution control law has several provisions that may be
used to take enforcement action against nonpoint source water pollution. Two of these
provisions prohibit disposal of "wastes" or discharges of "pollution" that result in
violation of water quality classifications. A third prohibits the discharge of "wastes" to
any waters of the state without a written permit. And a fourth, more narrowly defined
prohibition, identifies some specific substances that may not be placed into the state’s
waters or onto the banks of such wat.ers. None of these provisions is expressly limited
to point sources.
¯ "After adoption of a given classification for a stream, lake, pond, tidal water, or
section of such water, the department [of environmental services] shall enforce such
classification by appropriate action in the courts of the state, and it shall be unlawful for
any person or persons to dispose of any sewage, industrial, or other wastes, either alone
or in conjunction with any other person or persons, in such a manner as will lower the
quality of the waters of the stream, lake, pond, tidal water, or section of such water
below the minimum requirements of the adopted classification .... ,,L ,,
¯ "If, after adoption of a classification of any stream, lake, pond, or tidal water, or
section of such water...it is found that there is a source or sources of pollution which
lower the quality of the waters in question below the minimum requirements of the
classification so established, the person or persons responsible for the discharging of
such pollution shall be required to abate such pollution within a time to be fixed by the
department....,,2
-"
¯ "It shall be unlawful for any person or persons to discharge or dispose of any
sewage or waste to the surface water or groundwater of the state without first obtaining
a written permit from the department of environmental services. A,,pplications for
’permits shall be made upon forms prescribed by the department...’ ~
For purposes of these prohibitions, "Waste" means "industrial waste and other
wastes;" while "other wastes" means "garbage, municipal refuse, decayed wood,
sawdust, shavings, bark, lime, ashes, offal, oil, tar, chemicals and other substances other

than sewage or industrial wastes, and any other substance harmful to human, animal,
fish or aquatic life. ,,4
Enforcement of these prohibitions is by the department of environmental
services, which may establish the period for abatement, issue a cease and desist order,
or seek injunctive relief in court.5 "On application of the department of environmental
services, the superior court or any justice of such court...may enjo,~n any act in violation
of any lawful order of the department of environmental services. 6 "The department
shall issue a written cease and ~lesist order against any discharge or act in violation of

this subdivision...or lawful regulation of the department...or any condition of any
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permit lawfully issued by the department, and any such discharge or act may be
enjoined by the superior court upon application of the attorney general...’’7 "The written
cease and desist order...shall be recorded by the department in the registry of deeds for
the county in which the property is situated and, upon recordation, said order shall run
with the land..."a Enforcement against timber operations in violation of this chapter is
conducted by the director of the division of forests and lands, department of resources
and economic development? Violators are subject to civil penalties of up to $10,000 per
day: or administrative penalties of not more than $2,000 per offense. Willful or
negligent violations, or knowing failure to obey a lawful order subjects the violator to a
fine of up to $25,000 per day and/or imprisonment for up to 6 months.’°
¯ A separate, and more narrow water pollution provision may be applicable to a
limited set of nonpoint problems. "It shall be unlawful for any person to put or place, or
cause to be put or placed into a surface water of the state or on the ice over such waters,
or on the banks of such waters, any bottles, glass, crockery, cans, scrap meta,!, junk,
paper, garbage, tires, old automobiles or parts thereof, tree, or similar hirer." n
Enforcement is by abatement order, abatement and cost recovery, injunction, and fine.12
In interpreting and applying its laws to nonpoint source water pollution, New
Hampshire may rely in part upon its law declaring a public trust in the waters of the
state, creating obligations for all of its land management and regulatory agencies: "[T]he
water of New Hampshire whether located above or below ground constitutes a limited
and, therefore, precious and invaluable public resource which should be protected,
conserved and managed in the interest of future generations. The state as trustee of this
resource for the public benefit declares that it has the authority and responsibility to
provide careful stewardship over all the waters lying within its boundaries. The
maximum public benefit shall be sought, including the assurance of health and safety,
the enhancement of ecological and aesthetic values, and the overall economic,
recreational and social well-being of the people of the state. All levels of government
within the state, all departments, agencies, boards and commissions, and all other entities, public
or private, having authority over the use, disposition or diversion of water resources, or over the
use of the land overlying or adjacent to, the water resources of the state, shall comply with this
policy and with the state’s comprehensive plan and program for water resources management
and protection. ,,~3 Under the water pollution law, state law provides that the department
of environmental services shall be governed solely by criteria related to a more
narrowly defined purpose: "to protect water supplies, to prevent pollution in the
surface and groundwaters of the state and to prevent nuisances and potential health
hazards." 14
Other Discharge Limitations
Public health and nuisance-type provisions also provide enforceable mechanisms
applicable to some forms of nonpoint source pollution.
¯ "The health officers of towns may make regulations for the prevention and
removal of nuisances, and such other regulations relating to the public health as in their
judgement the health and safety of the people require, which shall take effect [upon
approval by the selectmen, and publication] ." t5 The department of health and human
services has the same power, with enforcement by the department or by local boards of
health.t6 These may extend to some forms of nonpoint source water pollution.
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Agricultural operations are not abatable as a public or private nuisance "if such
agricultural operation has been in operation for one year of more and if it was not a
nuisance at the time it began operation." However, this provision does not apply "when
any aspect of the agricultural operation is determined to be injurious to public health or
safety under [the health officer provisions noted above]."~7 Also, the exemption does
not apply "if a nuisance results from the negligent or improper operation of an
agricultural operation. Agricultural operations shall not be found to be negligent or
improper when they conform to federal, state and local laws, rules and regulations." t8
This appears to say that unless agricultural operations are in violation of a law, they
cannot be abated as a nuisance apart from the public health risk provisions cited above.
¯ "No privy, toilet, sink, drain, cesspool, septic tank, or the discharges from such
facilities, and no pen or sty for swine, shall be erected or continued in such place or
condition as, in the judgment of the health officers, to be a nuisance or injurious to the
public health. The health officer may.make, in the manner provided in RSA 147:1, such
regulations as necessary to ensure the safet,,y, and adequacy of subsurface sanitary
disposal systems within the municipality.., t9
¯ Whoever places "any animal or other substance liable to become putrid or
offensive, or injurious to the public health, or deposits garbage or refuse 0,,~ premises
not designated as public dumping facilities...shall be guilty of a violation. 20
¯ "If a person shall place, leave, or cause to be placed or left, in or near a lake,
pond, reservoir or stream tributary thereto, from which the domestic water supply of a
city, town or village is taken, in whole or in part, any substance or fluid that may cause
such water to become impure or unfit for such purposes he shall be guilty of a
misdemeanor if a natural person, or guilty of a felony if any other person.’’21 "The
health officer of the town or the water commissioners having charge of the water
supply, or the proprietors of the water supply, may remove such substance or fluid; and
they may recover the expense of removal from the person who placed the same, or
caused it to be placed.’’2~- It is also a criminal offense to knowingly and willfully poison,
defile, or pollute a water supply "in such a manner as to affect the purity of the water or
ice so supplied at the point where the water or ice is taken for such domestic use" or to
put "the carcass of any dead animal or other offensive material into said waters or upon
the ice.’’23

Fish/Fisheries Laws
¯ "Whoever unlawfully discharges contaminants into the inland or coastal
waters of the state shall be liable to the state for any damage to the fish, other ~quatic
life and wildlife or their habitat in said waters caused by such contamination.’ 24
OPERATIONAL REQUIREMENTS
Forestry Requirements
The Director of the Division of Forests and Lands, within the Department of
Resources and Economic Development, enforces provisions on timber harvesting on
private and public lands; the Director also makes rules on "the cutting of timber near
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certain waters and public highways.’’25 These provisions create some enforceable
obligations related to nonpoint source water pollution.
¯ The timber harvesting law requires filing of a notice of intent to cut.~-6 The law
requires cross-compliance with the state’s wetlands permitting program including
implementation of best management practices; and it requires compliance with the
state’s alteration of terrain program. Licensing of professional foresters also provides
some basis for enforcementY
¯ The law prohibits the felling in any 12 month period of more than 50 percent of
the basal area of trees within 150 feet of any great pond, standing body of water 10 acres
or more, or any fourth- or high-order stream, or within 50 feet of any perennial
stream.~8 However, the director may grant a variance from these geographical harvest
prohibitions; and the prohibitions do not apply to timber cutting for land conversion
purposes, rather than for timber, if all relevant local permits have been secured.~9
¯ The law also prohibits disposal of slash and mill residue in any perennial
stream or standing body of water, within 25 feet of any fourth order stream, or within
50 feet of any great pond or standing body of water 10 acres or more in area.a°
A cease and desist order is to be issued by the department against any timber
operation in violation of the law; violations may also be enjoined by superior court.3’ In
addition, the department must "[i]ssue cease and desist orders to temporarily suspend
logging or other operations in.forest areas when the director determines that such
actions have resulted in, or are likely to result in, pollution of surface water or
groundwater." The cease and desist order remains in effect while the director notifies
the department of environmental services, which will conduct its own investigation and
determine what, if any, orders to issue.3z Administrative fines may be also assessed for
any offense, not to exceed $2,000 per offense.33 T.he limits on harvesting adjacent to
bodies of water are enforceable as misdemeanors by the local municipality, with notice
to the director of forests and lands, who may act to assure uniform statewide
enforcement.84 Violations of these harvest limits or of the prohibitions on disposal of
slash and mill residue are misdemeanors (each 200 linear feet or fraction thereof on the
affected water body is a separate offense).35
¯ Apart from the forest practices law, the Alteration of Terrain program
(described in detail under "Development and Other Earth-Disturbing Activities") also
provides some basis for enforcement. Timber harvesting operations are entitled to a
permit under this program provided they have filed the notice of intent to cut. The
regulations require loggers to obtain the site specific permit by signing a statement on
the notice of intent to cut that expresses familiarity with legal obligations and "hereby
agree to abide by appropriate Bes,}
~,anagement Practices to include all state laws
36
pertaining to logging operations.
Appropriate Best Management Practices" means
"those contained in the manual ’Best Management Practices for Erosion Control on
Timber Harvesting Operations in New Hampshire’ p,r, epared by the New Hampshire
department of resources and economic development. 3r
¯ Persons who have filed the necessary notice of intent to cut wood and have
given written notice to the department of environmental services and the department of
resources and economic development also satisfy the requirements for "minimum
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impact activities" under the state’s wetland fill and dredge permit program.38 Under
this program, however, logging operations must locate all skid trails, truck roads, and
log landings far enough from streams and ponds so that waterborne particles will settle
out before reaching the streams or ponds. Skid trails and roads, culverts, bridges,
crossings, etc must be installed in accordance with Best Management Practices, and
crossings must be removed when logging is complete; permanent crossings must
handle the 25-year flood.39 Erosion and siltation measures must be installed and
maintained.4° Wetland enforcement measures are described below under
"Development and Other Earth-Disturbing Activities."
¯ Comprehensive shoreland protection is partly applicable to forestry activities;~I
it requires maintenance of a natural woodland buffer within 150 feet (limiting harvest to
not more than 50 percent of basal area and 50 percent of s~aplings within a 20 year
period).42 However, forest management not associated with shoreland development or
land conversion is exempt from these, provisions if conducted in compliance with the
forest practices provisions described above limiting the cut adjacent to waters to 50
percent of basal area in any year.43
Agriculture Requirements
¯ The commissioner of agriculture, markets, and food is to consult with other
agencies and publish best management practices "so as to permit the maximum use of
the least ,,possible adverse impact
nutrient and soil conditioning values, while achieving
upon the environment or human, animal and plant health. 44 These are
voluntary/advisory in the first instance, and must rely on other authorities for
enforceability. The commissioner is to investigate complaints of improper handling and
application of manure, compost, or chemical fertilizer, and if the commissioner "has
reason to believe such handling is a nuisance caused by failure to use best management
practices," must notify the responsible person of the changes needed to conform to
BMPs and require a plan for compliance if the cl~anges are not made within 10 days of
the notification. If the person fails to implement the recommended changes, the
commissioner must notify local heaIth officers and the department of environmental
services "who shall take such action as their authority permits. ,45
¯ The commissioner also has rulemaking power over storage, use, and
application of fertilizers.4~ Mislabeling and registration violations are misdemeanors (if
committed by a natural person) or felonies (if by other, such as corporation): civil
forfeitures are not to exceed $5,000 per violation per day, and administrative fines are
not to exceed $1,000 per violation. These provisions offer limited utility for nonpoint
source pollution unless the commissioner has adopted rules proscribing certain uses
and applications aimed at water bodies.
¯ The pesticide control board may make rules for the times, places, and
conditions of use of pesticides in different areas of the state if "such pesticides may be
injurious to persons, animals, or crops" other than the target pests, and may require that
pesticides be used only under permit of the board.47 Regulations prohibit application of
pesticide by commercial applicator or homeowner within 25 feet of surface waters:
special permits are required under special conditions such as aerial applications, public
water supply watersheds, etc.48 Enforcement sanctions and penalties are like those for
fertilizer registration violations.49
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The Alteration of Terrain erosion control program (described below under
"Development and Other Earth-Disturbing Activities") does not apply to "normal
agricultural practices." Likewise, the Comprehensive Shoreland law exempts all
agricultural activities and operations "provided such activities and operations are in
conformance with the most recent best management practices determined by...[USDA’s
Natural Resources Conservation Service, USDA’s Cooperative Extension Service] and
the [state’s] department of agriculture, markets, and food.’’5°
Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act or that may be authorized by general land use regulation such as
zoning, state law provides the following authorities.
¯ The Alteration of Terrain program provides some enforceable mechanisms.
"Any person proposing to dredge, excavate, place fill, mine, transport forest products or
undertake construction in or on the border of the surface waters of the state, and any
person proposing to significantly alter the characteristics of the terrain, in such a
manner as to impede the natural runoff or create an unnatural runoff, shall be directly
responsible to submit to the department [of environmental services] detailed plans
concerning such proposal and any additional relevant information requested by the
department, at least 30 days prior to undertaking an such activity. The operations shall
not be undertaken unless and until the applicant receives a permit from the department.
The department shall have full authority to establish the terms and conditions under
which any permit may be exercised, giving due consideration to the circumstances
involved and the purposes of this chapter, and to adopt such rules as are reasonably
related to the efficient administration of this section, and the purposes of this
chapter... ,,21
The regulations require a permit if "dredging, excavation, filling, mining,
transporting of forest products, earth moving or other significant alteration of the
characteristics of the terrain" will occur "in or on the border of the surface waters of the
state"; and if "construction, earth moving or other significant alteration of the
characteristics of the terrain" when the contiguous disturbed area is 50,000 or more
square feet if within the protected shoreline as defined by RSA 483-B, or 100,000 or
more square feet in any other areaY "Significantly alter..." is defined as activity that
"changes or disturbs the terrain so as to impede the natural runoff or create an
unnatural runoff that has the potential to adversely affect water quality in the state’s
surface waters.’’~3 Regulations provide that permit applications (except for general
permit applications) must be reviewed for "(a) Water quality protection measures
proposed to be used during the construction phase of the proposed activity for the
prevention of soil erosion; (b) Permanent water quality protection measures to be
constructed as part of the project...; and (c) Impacts due to changes in runoff
hydrology... [calculated for 2-year and 10-year storms]."s4 Regulations establish detailed
design and performance criteria for various kinds of stormwater and erosion control
features. Enforcement provisions and sanctions are the same as those provided for
violation of the state’s water pollution control laws.
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¯ The Comprehensive Shoreland Protection Act, administered by Dept. of Env.
Services, provides a variety of enforceable mechanisms.5~ It provides for "establishment
of standards for the subdivision, use, and development of the shorelands of the state’s
public waters. The development standards provided in this chapter shall be the
minimum standards necessary to protect the public waters of the state of New
Hampshire. These standards will serve to ..... prevent and control water pollution...’’s~
Protected shoreland includes a11 land within 250 feet of public waters. The law requires
persons engaged in excavation, land disturbance, subdivision, and onlot septic system
installation, within the protected shoreland to obtain required permits under other
programs...but allows department to grant, deny, or attach reasonable conditions "to
protect the public waters or the public health, safety or welfare.’’s8 The law prohibits the
establishment or expansion of "salt storage yards, automobile junk yards, and solid or
hazardous waste facilities": requires a setback of 50 feet for primary structures: prohibits
use of fertilizer within 25 feet: requires a natural woodland buffer within 150 feet
(limiting removal for land conversior~ purposes to not more than 50 percent of basal
area and 50 percent of saplings within a 20 year period): specifies minimum setbacks for
septic systems: and requires a11 new structures within protected shorelands to meet
terrain alteration rules (and requSres permits for disturbances exceeding 50,000 square
feet): and sets minimum lot size and frontage standardsJ9 The law does not apply
within any municipality that has adopted an ordinance that is at least as stringent as the
state law and that has been certified as such.e° The comprehensive shoreland law is
enforced by the commissioner of environmental services. Enforcement tools include
cease and desist orders, injunctive relief, civil penalties of up to $20,000, and
administrative f~mes of up to $5,000Jz Municipalities may also enforceJ8 A knowing
violation is misdemeanor (if natural person), or felony (if other person)j4

¯ The River Management and Protection Program is managed by the department
of environmental services. "The state shall....regulate the quantity and quality of
instream flow along certain protected rivers or segments of rivers to conserve and
protect outstanding c~aracteristics includi,,ng recreationa!, ,i.,zsheries, wild!!fe,
environmental... [etc.] ~5 Designations are natural rivers, rural rivers", ruralcommunity rivers," and "community rivers. ’’~ Protections of all 4 types of designated
rivers include 250-foot setbacks of land application of solid waste (but not including
"manure, lime and wood ash used for fertilizer, and sludge and septage")~z Channel
alterations are not allowed on natural rivers, but the commissioner may approve
temporary alterations in connection with repair or maintenance of bridges, roads, or
riprap. Also, channel alterations are not allowed on the latter 3 types of rivers that alter
the flow characteristics of the river or adversely affect the resources for which the river
is designated, but the commissioner may approve alterations necessary for construction,
repair or maintenance of a project including public water supply intake facilities.
¯ The Lakes Management and Protection program administered by the
department of environmental services develops "management criteria" for the state’s
lakes to "provide the basis for state agency decisions regarding lakes management and
protection.’’~s Criteria are to "ensure that (a) Water quality shall not be degraded from
existing water quality standards... (b) Potential sources of pollution, whether point or
non-point sources on the land or deriving from activity on the lake, shall be managed in
such a way as to minimize their adverse impact on water quality. No significant adverse
impact or cumulative adverse impact on water quality shall be permitted." The
program results in the development of plans, while the implementation is by
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cooperation of state agencies. Thus, any enforcement is based on use of other statutory
and regulatory authorities.
¯ The wetlands program requires permitting, and use of erosion and siltation
control measures.69 The department of environmental services has emergency order
authority to direct the cessation of activities posing "immediate risk" to wetlands; and
compliance order authority.7° A wetland violation is a misdemeanor (if natural person)
or felony (if other person).*’~
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NEW JERSEY

Enforceable Provisions App1 cable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
New Jersey’s water pollution control law includes several provisions that may be
used to take enforcement action against certain nonpoirit source discharges.
¯ New Jersey law prohibits the discharge of any pollutant except as authorized
by statute or under permit. "Pollutant" means "any dredged spoil, solid waste,
incinerator residue, sewage, garbage, refuse, oil, grease, sewage sludge, munitions,
chemical wastes, biological materials~ radioactive substance, thermal waste, wrecked or
discarded equipment, rock, sand, cellar dirt, and industrial, municipal or agricultural
waste or other residue discharged into the waters of the state." t Enforcement provisions
include compliance orders, injunctive relief, and civil penalties of not more than $50,000
for each violation;z and criminal sanctions if there is a knowing or reckless violation
which causes a significant adverse environmental effect.3
¯ The law further provides that no person shall put or place into, drain into, or
place where it can run, flow, wash or be emptied into, or where it can find its way into,
any of the fresh or tidal waters of the state, any petroleum products, debris, hazardous,
deleterious, destructive, or poisonous substances of any kind. The penalty for violation
is $6,000 for each offense. Exemptions from this provision, however, include chemicals
used on agricultural, horticultural or forestry crops, or in connection with livestock...in
a manner approved by the department of environmental protection.4
It is worth noting that the state’s Water Quality Planning Act also authorizes the
state to designate areawide waste treatment management planning areas.5 The
areawide plan is to include establishment of a regulatory program which would, among
other things, provide control or treatment of all point and nonpoint sources of
pollution, including in-place or accumulated pollution sources, to the extent
practicable.6 The plan should also include a process 1) to identify agriculturally and
silviculturally related nonpoint sources of pollution, including runoff from manure
disposal areas and from land used for livestock and crop production; and 2) to set forth
procedures and methods including land use requirements, to control to the extent
feasible such sources. The plan should also include a process 1) to identify construction
activity related sources of pollution; and 2) to set forth procedures and methods,
including land use requirements, to control to the extent feasible such sources. The
areawide plan is not itself enforceable, but is intended to identify appropriate
enforceable mechanisms where needed.
Other Discharge Limitations
¯ Special provisions prohibit the discharge of "sewage or other polluting matter"
directly or indirectly into certain waters of the Passaic river and tributaries; enforcement
is by injunction and fine of up to $100 per day.7
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¯ Local boards of health have power to pass ordinances and make rules and
regulations with regard to the public health in order "to protect the public water supply
and prevent the pollution of any stream of water or well .... ,8
¯ Common law nuisance remedies may also be available. However, there is an
irrebuttable presumption created by statute that no agricultural operation, activity or
structure which is conducted or located within a municipally approved farmland
preservation program and which conforms to agricultural management practices
approved by the state agricultural development committee and does not pose a direct
threat to public health and safety shall constitute a public or private nuisance.9
Fish/Fisheries Laws
¯ See the prohibition on draining of "deleterious substances" above. It is not
necessary, to sustain a violation, for the state to show that the substances have caused
the death of fish, birds, or mammals.~°
OPERATIONAL REQUIREMENTS
Forestry Requirements
State laws relating to forestry do not appear to contain independently
enforceable requirements relating to nonpoint source discharges.
Agriculture Requirements
State laws relating to agriculture do not appear to contain independently
enforceable requirements relating to nonpoint source discharges.
¯ State law does include authority to regulate or condition uses of pesticides.~L
Development and Other Earth Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act or that may be authorized by general land use regulation such as
zoning, state law provides the following authorities.
¯ Under the Soil Erosion and Sediment Control Act, the state Soil Conservation
Committee in the Department of Agriculture must develop standards for the control of
soil erosion and sedimentation.12 Any person proposing to engage in any project must
receive certification by the local soil conservation district of a plan for soil erosion and
sediment control. A "project" means any disturbance of more than 5000 sq. feet for the
surface area of land for I) construction that would require a construction permit; 2) the
demolition of one or more structures; 3) construction of a parking lot; 4) consr.ruction of
a public facility; 5) for the operation of any mining; 6) for the clearing or grading of any
land for other than agricultural or horticultural purposes. L3 No one shall be issued a
certificate unless there is compliance with a certified plan for permanent measures to
control soil erosion and sedimentation.14 Municipalities may enforce a conforming
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ordinance; otherwise enforcement is by the soil/conservation district; enforcement is
by stop-construction order, civil action, and civil penalty of $25 to $3000.~
¯ The state’s Freshwater Wetlands Act requires a freshwater wetlands permit for
anyone engaging in a "regulated activity".~6 A "regulated activity" is "l) the removal,
excavation, disturbance or dredging of soil, sand, gravel, or aggregate material of any
kind; 2) the drainage or disturbance of the water level or water table; 3) the dumping,
discharging, or filling with any materials; 4) the driving of pilings; 5) the placing of
obstructions; 6) the destruction of plant life which would alter the character of a
freshwater wetland, including the cutting of trees.’’t7 The law exempts from the permit
requirements, unless required by federal EPA rules, "normal farming, silviculture and
ranching activities" and "normal harvesting of forest pro, ducts in accordance with a
forest management plan approved by the state forester. ~8 [The forest management plan
statute authorizes the dept to develop a forest management plan for the state parks and
forests and to provide technical assistance to promote BMPs for forest operators on the
harvesting of forest products. It has no enforceable requirements, however].t9
Enforcement of the Freshwater Wetlands Act is by order, civil action, civil penalty, or
criminal action. The civil penalty is authorized up to $10,000.20
¯ The Coastal Area Facility Review Act requires a permit from the department of
environmental protection for all new development proposed on a beach or dune, as
defined in the statute. "Development" means "the construction, relocation, or
enlargement of any building or structure and all site preparation therefor, the grading,
excavation or filling on beaches or dunes, and shall include residential devel,,o:pment,
commercial development, industrial development, and public development. 2t It is
enforceable by orders, civil actions, and penalties up to $25,000 per violation.22
¯ ¯ The Waterfront Development Law regulates those developments not covered
and not superseded by the Coastal Area Facility Review Act.23 The department of
environmental protection may, by appropriate action in any court, prevent the
encroachment or trespass upon the water front of any navigable waters and compel the
removal of any such encroachment or trespass, and restrain, prevent and remove any
construction, erection or accretion injurious to the flow of any such waters, which may
be detrimental to the proper navigation thereof and the maintenance and improvement
of commerce thereon. Approval is required for such construction. It is enforceable by
orders, civil actions, and penalties up to $1000 per violation.
Endnotes
N.J. Stat. Ann. § 58:10A-3(n).
N.J. Star. Ann. § 58:10A-10.
N.J. Star. Ann. § 58:10A-10(f).
N,J. Star. Ann. § 23:5-28.
N.J. Star. Ann. § 58:11A-4.
N.J. Stat. Ann. § 58:11A-5.

N.J. Stat. Ann. §§ 58:14-7, 58:14-8.
N.J. Star. Ann. § 26:3-31(I).
N.J. Star, Ann. § 4:1C-26.

lo. N.J. Stat. Ann. § 23:5-28.
u, N.J, Stat. Ann. § 13:1F-4.
~’ N.J. Star. Ann. § 4:24-42.
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ta. N.J. Star. Ann. § 4:24-43: see § 4:24-4!(g).
’*" N.J. Star. Ann. § 4:24-49.
,s. N.J. Stat. Ann. §§ 4:24-47, 4:24-48, 4:24-53.
ts. N.J. Stat. Ann. § 13:9B-9.
~ N.J. Stat. Ann. § 13:9B-3.
t~. N.J. Stat. Ann. § 13:9B-4.
t~ N.J. Stat. Ann. § 13:1L-13.
ao. N.J. Stat. Ann. § 13:9B-~1.
a~. N.J. Stat. Ann. § 13:9-5.
a~" N.J. Stat, Ann. § 13:19-18.
aa’ N.J. Stat. Ann. § 12:5-2.
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NEW MEXICO
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
New Mexico’s Water Quality Act does not contain an enforceable prohibition
directly applicable to nonpoint source discharges, but the Act does authorize the Water
Quality Control Commission broadly to promulgate and pubhsh re_ulauons to
prevent or abate water pollution in the state" and to require permits.Y Thus, the
availability of any enforceable authority depends entirely on the promulgation of
specific regulatory requirements. The general permitting and enforcement scheme
operates as follows.
¯ "Water pollution" is defined as "introducing or permitting the introduction into
water, either directly or indirectly, of one or more water contaminants in such quantity
and of such duration as may with reasonable probability injure human health, animal or
plant life or property, or to unreasonably interfere with the public welfare or the use of
property.’’2 The Act directs the commission to "adopt water quality standards for
surface and ground waters of the state,’’3 and gives it discretion to adopt regulations
requiring "a permit for the discharge of any water contaminant."4 However, the Act
allows "reasonable degradation of water quality resulting from beneficial use
[provided] such degradation shall not result in i,m,,pairment of water quality to the
extent that water quality standards are exceeded.’~The same section also exempts
activities regulated under the state oil and gas act, and limits the Act’s application to
activities regulated under the state’s groundwater, hazardous waste, or solid waste acts,
"except to abate water pollution or control the disposal or use of septage or sludge.’’~
Moreover, the Commission is barred from placiflg a permit requirement on "the use of
water in irrigated agriculture, except in the case of employment of a specific practice in
connection with such irrigation that documentation or actual case history has shown to
be hazardous to public health or the environment.’’7
The Commission is required to assign responsibility for administering its
regulations to "constituent agencies," such as the department of environment, state
engineer, department of game and fish, and department of agriculture, among others)
The constituent agencies are empowered to issue administrative compliance orders
(including penalties) or commence civil actions? The Act provides for administrative
orders with penalties up to $15,000 per day for violations of permit and certification
requirements, and $10,000 per day for other violations of the Act and its regulations or
water quality standards)° For failure to take corrective actions required in a compliance
order, the penalW may be up to $25,000 per day. Further, a permit may be terminated or
modified upon violation of its conditions,u
There are also judicial civil penalties paralleling the $15,000 and $10,000
administrative penalties (though not the $25,000 penalty for non.compliance with an
order) Y The Act also sets out criminal penalties for knowing violations. Knowingly
violating a permit or discharging when a permit is required is a fourth degree penalty,
with stricter penalties for subsequent violations (third degree felony), causing
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substantial adverse environmental impact (third degree felony), or a substantial danger
of death or serious bodily injury (second degree felony).’3
Other Discharge Limitations
The Water Quality Act includes a savings provision, which preserves "rights of
action or remedies in equity under the common law or statutory law, criminal or civil." ,4
Accordingly, "no provision of the Water Quality Act or any act done by virtue thereof
estops the state or any political subdivision or person as owner of water rights or
otherwise, in the exercise of their rights in equity,, or under the common law or statutory
law, to suppress nuisances or to abate pollution. ,5 Several statutory provisions on
nuisance law could also be applied to nonpoint source water pollution.
¯ A public nuisance is defined as an unlawful act that either is "injurious to
public health, safety, morals or welfare" or "interferes with the exercise and enjoyment
of public rights, including the right to use public property.’’16 Committing a public
nuisance is a misdemeanor.
The state code also makes polluting water for which th,,e act is not otherwise
prescribed by law a misdemeanor. It defines polluting water as knowingly and
unlawfully introducing any object or substance into any body of public water causing it
to be offensive or dangerous for human or animal consumption or use" and declares the
act to be a public nuisance,t6
¯ Municipalities are authorized to "appoint a board of health" or "perform any
act or adopt any regula,~ion necessary or expedient for the promotion of health and the
suppression of disease. ~ They also may regulate plumbing and sewage disposal,2°
"direct the location, regulate and prohibit any offensive and unwholesome business or
establishment" within one mile of their boundaries,21 and "define a nuisance, abate a
nuisance and impose penalties upon a person who creates or allows a nuisance to
exist."22
"Any public officer or private citizen" may bring a civil action to abate a public
nuisance.23 Plaintiffs may seek an injunction against a public nuisance, with court costs
and attorneys fees, but a recent case held that the court is not empowered to award
damages.24 Criminal prosecution is the prerogative of the state, through the usual
channels. The punishment for a petty misdemeanor is a fine of up to $500 or a jail term
of up to 6 months or both; the punishment for a misdemeanor is $1000 or a year or
both.2s
The Right to Farm Acta6 exempts from public or private nuisance claims any
"agricultural operation or agricultural facility if the operation was not a nuisance at the
time the operation began and [if it] has been in existence for more than one year,"
provided that the operation or facility is not "operated negligently, improperly or
illegally such that the operation or facility is a nuisance." Cities with agricultural
operations or facilities within their limits at the time the Right to Farm Act was passed
cannot apply nuisance ordinances against these farms.
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Fish/Fisheries Laws

¯ No provisions relate explicitly to fish kills or habitat destruction due to
nonpoint pollution. The state game commission is empowered to "prohibit the killing or
taking of any ... game fish of any kind or sex.’’aT It is a misdemeanor to "hunt, take,
capture, kill or attempt to take, capture or kill, at any time or in any manner, any
...game,~sh in the state" e, xcept as permitted by the state game commission or otherwise
by law. as Further, every ’poisonous or stupefying substance ... used ... in taking or
killing game or fish in violation of this chapter" is declared to be a public nuisance,z9 The
game and fish code is enforced by "the director of the department of game and fish,
each conservation officer, each sheriff in his respective county and each member of the
New Mexico State Police.’’3° "Any person violating any of the provisions of [the code] or
any regulations adopted by the state game commission which relate to the time, extent,
means, or manner that game animals, birds or fish may be hunted, taken, captured,
Mlled, possessed, sold, purchased or shipped is guilty of a misdemeanor.’’31 The penalty
for most violations is a fine of at least $50 but not more than $500, or up to six months in
jail, or both.a2 The department of fish and game also can collect civil damages for
unlawful destruction of "any game quadruped, bird, or fish.’’as
OPERATIONAL REQUIREMENTS
Forestry Requirements
New Mexico forestry laws do not appear to contain enforceable provisions
relating to nonpoint source discharges. However, New Mexico counties may enact
enforceable ordinances addressing harvest practices,a4
Agriculture Requirements
¯ New Mexico law has provisions for crefition of local soil and water
conservation districts,as and conservancy districts,as Neither seems to have regulatory
authority.

¯ In contrast, once created, local wind erosion districts can respond to landowner
complaints of property damage due to "effects of wind erosion on lands of an adjoining
freeholder.’’st The districts can serve notice on a land owner that preventive measures
need to be taken to minimize or avoid damage to neighbors from wind erosion, and can
specify a reasonable time for the land owner to implement those measures,as If the
owner does not implement the measures, the district must have the work performed at
county expense,a9 The district must then levy a special assessment against the land to
recoup the costs of performing the workJ°
Development and Other Earth-Disturbing Activities

No relevant operating requirements are set forth, apart from those that may be
contained in urban stormwater programs under the Clean Water Act or those
authorized under the general zoning and construction authorities of municipalities and
counties.
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Endnotes
’. N.M. Stat. Ann. 5 74-8-4(D),
2. N.M. Star. Ann. 5 74-6-2(B). The Act defines "water contaminant" to mean "any substance that could
alter if discharged or spilled the physical, chemical, biological or radiological qualities of water." N.M.
Stat. Ann. 5 74-6-2(A),
3, N.Mo Star. Ann, 5 74-6-4(C).
4’ N.M, Star, Ann. 5 74-6-5 (A).
s, N,M, Star, Ann. § 74-6-12.
6, N.M. Star. Ann. 5 74-6-12.
7, N.M. Stat. Ann. 5 74-6-4(K).
6. N.M. Star. Ann. 55 74-8-4(E), (J),
9. N.M, Stat. Ann. 5 74-6-10.
~0, N.M. Star. Ann. § 74-6-10.
u, N.M. Stat. Ann. 5 74-6-5(L),
~2, N.M. Stat. Ann. 5 74-6-10.1.
~3, N.M. Stat. Ann. § 74-6-10.2.
,4. N.M. Star. Ann. 5 74-6-13.
~9. N.M. Star. Ann. 5 74-6-13.
~6. N.M. Star. Ann. § 30-8-1.
" N.M. Stat. Ann. 5 30-8-2.
~8, N.M. Stat. Ann. 5 30-8-2.
,9. N.M. Stat. Ann. 5 3-43-1.
20. N,M. Star. Ann. 5 3-!8-22.
z,, N.M. Star. Ann. 5 3-18-13.
22. N.M. Stat. Ann. § 3-18-17,
z3’ N.M. Star. Ann. § 30-8-8.
2~. Schwartzman Inc. v. Atchison, T. & S.F. Ry., 857 F. Supp. 838 (D.N.M. 1994).
2s. N.M. Stat. Ann, § 31-19-1.
26. N.M. Star. Ann. 55 47-9-I to -7.
2~’ N.M. Stat. Ann. 5 17-2-1.
~6. N.M. Stat. Ann. § 17-2-7. "Take" and "taking" are define.cl to mean "harass, hunt, capture, or kill any
wildlife or attempt to do so." N.M. Star. Ann. 5 17-2-38(L).
29. N,M. Stat. Ann. 5 17-2-20. Conservation officers may summarily seize and destroy poisonous or
stupefying substances used illegally to take or kill fish or game. Id.
~’ N.M. Star. Ann. § 17-2-19.
3" N.M. Star. Ann. 5 17-2-I0.
~2’ N,M. Stat. Ann. § 17-2-10(B).
~" N,M. Stat. Ann. 5 17-2-26.
~4’ For example, Rio Arriba County adopted a permitting process for timber harvests incorporating the
voluntary New Mexico forest practices guidelines as mandatory conditions. See Forest Trust, November
1998.
~6. N.M. Stat. Ann. 55 73-20-25 to -49.
~6.
N.M. Star. Ann. §5 73-14-I et seq.
2,. N,M. Star. Ann. § 73-22-5(A).
39.N.M. Stat. Ann. § 73-22-5(A).
39.N,M. Stat. Ann. 5 73-22-5(B).
~o.N,M. Stat. Ann. 5 73-22-5(C).
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NEW YORK
Enforceable Provisions Applicable to Nonpoint Source Water PolIution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
New York’s Environmental Conservation Lawprovides some enforceable
authority applicable to nonpoint source discharges. Support for applying the law
broadly to include nonpoint source enforcement may be provided by a declared
statutory policy to maintain reasonable standards of purity of the waters of the state
"and to that end require the use of all known available and reasonable methods to
prevent and control the pollution of the waters of the state.’’t
¯ "It shall be unlawful for any person, directly or indirectly, to throw, drain, run
or otherwise discharge into such waters organic or inorganic matter that shall cause or
contribute to a condition in contravention of the standards adopted by the department
pursuant to section 17-0301 [which establishes classification of waters and water quality
standards.]"z Enforcement is by administrative order, injunction, civil penalty of up to
$25,000 per day, or for willful violations by criminal prosecution.3
¯ "Sewage, industrial waste or other wastes, or any substance injurious to edible
fish and shellfish, or the culture or propagation thereof, or which shall in any manner
affect the flavor, color, odor or sanitary condition of such fish or shellfish so as to
injuriously affect the sale thereof, or which shall cause any injury to the public and
private shell fisheries of this state shall not be placed or allowed to run into the waters
of the state in the marine district nor into any waters of Long Island, tributary to the
marine district."... "Garbage, cinders, ashes, oils,.sludge or refuse of any kind shall not
be thrown, dumped or permitted to run into the waters of the marine district.’’4
Enforcement is under the same provisions.
Other Discharge Limitations
¯ The Department of Health "may make rules and regulations for the protection
from contamination of any or all public supplies of potable waters and water
supplies...and the commissioner of environmental protection of the city of New York
and the board of water supply of the city of New York may make such rules and
regulations subject to the approval of the department...’’5 Enforcement is via notice of
violation, enforcement by local board of health; injunction; summary abatement: and
civil penalties of up to $200 for noncompliancefi Violations are punishable as
misdemeanors punishable by fines of up to $200 and up to 1 year imprisonment.7
¯ "The commissioner [of health] shall have all necessary powers to make
investigations and examinations into nuisances, or quest_ions affecting the security of
life and health in any locality.’’8 The governor may request investigation by
commissioner of health, and upon approval of report, the governor may declare the
matters public nuisances and may order them ~ be changed, abated or removed; such
orders are judicially enforceable.~In addition, Every local board of health shall order
the suppression and removal of all nuisances and conditions detrimental to life and
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health found to exist within the health district;’’i° and local health officers have power to
"investigate and abate public nuisances which may affect health." ti Such orders are
judicially enforceable. Also, the Environmental Conservation Law expressly preserves
state, local and private rights and remedies to "suppress nuisances or to abate any
pollution now or hereafter existing".~2
¯ "A person, who throws or deposits gas tar_or offal, refuse, or any other
noxious offensive, or poisonous substance into any public waters, or into any sewer or
stream running or entering into such public waters, is guilty of a misdemeanor.’’13
¯ "A person, who deposits, leaves or keeps, on or near a route of public
travel...on the water, any noisome or unwholesome substance...is guilty of a
misdemeanor," which is punishable by a fine of not less than $100 and/or
imprisonment for 3-6 months.14
There is only a limited exception from nuisance liability for certain agricultural
activities. "Notwithstanding any other provision of law, the agricultural activities
conducted on a farm...shall not be, considered a private nuisance, provided such
agricultural activities were commenced prior to the surrounding activities, have not
increased substantially in magnitude or intensity and have not been determined to be
the cause of conditions dangerous to life or health as determined by the [state health]
commissioner, the local health officer or local board of health .... ,,is

Fish/Fisheries Laws
In addition to the provision of the water pollution title of the Environmental
Conservation Law summarized above, relating to discharges of substances "injurious to
edible fish and shellfish, or the culture or propagation thereof," New York law provides
several other enforceable authorities potentially .applicable to nonpoint discharges
affecting or potentially affecting fish.
¯ "No person shall, at any time of the year, pursue, take, wound or !d!! in tony
manner, number or quantity, any fish protected by law,...shellfish .... crustacea protected
by law, or protected insects, except as permitted by the Fish and Wildlife Law.’’16
Moreover, "No fish, other than migrato_r~,, food fish of the sea in the marine and coastal
district, shall be taken except by angling, ~7
¯ "No dyestuffs, coal tar, refuse from a gas house, cheese factory, creamery,
condensary or canning factory, sawdust, shavings, tan bark, lime, acid, oil or other
deleterious or poisonous substance shall be thrown or allowed to run into any waters,
either private or public, in quantities injurious to fish life, protected wildlife or
waterfowl inhabiting those waters or injurious to the propagation of fish, protected
wildlife or waterfowl therein."is
¯ New York law prohibits the placement of "sewage or other matter injurious to
fish" and the erection or maintenance of any "privy, pigsty, inclosure for poultry, barn
or barnyard" from which drainage or refuse can "find its way into water used by any
state fish hatchery."~9

192
R0017213

¯ "No earth, soil, refuse, or solid substances...shall be disposed of in any stream
or tributary thereto which is inhabited by trout" or placed on the banks "in such a
manner that such solid substance can enter the stream at any stage of water level.’’2°
These provisions are punishable as petty criminal violations, including
imprisonment for up to 15 days and/or fine of not more than $250, plus penalties per
fish, shellfish, or other aquatic creature taken,zl Fines are slightly higher for violations
of the second and third provisions noted above,zz
OPERATIONAL REQUIREMENTS
Forestry Requirements
State forest-related laws do not appear to contain enforceable provisions related
to nonpoint source discharges from forestry activities.
Agriculture Requirements
¯ "Every owner or occupier of agricultural land as defined [a landholding
exceeding 25 acres and used for raising agricultural or forestry°products; and smaller
holdings with "concentrated agricultural operations" such as feedlots and poultry
operations]...shall apply to the appropriate soil and water conservation district for a soil
and water conservation plan for the land under his ownership or control.’’2a While the
obligation of the district to prepare a plan is enforceable, there is no penalty for failing
to apply for or implement the required plan.
¯ New York also provides for registration of pesticides, certification of
applicators, and other general requirements relating to pesticide use, although none
that specifically address nonpoint source dischar~ges.~4
Development and Other Earth Disturbing Activities
Apart from requirements that may be contained in urban stormwater programs
under the Clean Water Act or that may be authorized by general land use regulations,
New York’s nonpoint source regulatory mechanisms of this type are largely local or
pursuant to state programs designed to protect particular kinds of water resources.
¯ The State Environmental Quality Review Act requires state and local agencies
to prepare environmental impact statements, consider alternatives, and mitigate harm.
SEQRA can affect control of nonpoint sources with respect to state and local
government projects, major development decisions, etc.z~
¯ Under the state’s Wild, Scenic and Recreational Rivers law,~6 "[t]he
commissioner or agency shall make and enforce regulations necessary for the
management, protection, and enhancement of and control of land use and development
in the wild, scenic and recreational river areas..." This authority can address nonpoint
source-related activities in these areas. In wild river areas, structures and development
are prohibited. In scenic river areas, mining, excavation, and public roads are
prohibited, as is large-scale development (but the rules allow development on lots of 4
acres or greater). In scenic river areas, moreover, "the continuation of present
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agricultural practices, the propagation of crops, forest management pursuant to forest
management standards duly promulgated by regulations, limited dispersed or cluster
residential developments and stream improvement structures for fishery management
purposes shall be permitted." In recreational river areas, the lands may be developed
for the full range of agricultural uses, forest management pursuant to forest
management standards duly promulgated by regulations, stream improvement
structures for fishery management purposes, and may include small communities as
well as dispersed or cluster residential developments and public recreational areas, as
well as roads and railroads,z7 Enforcement remedies include civil penalties of $100 to
$1000 per day and injunctive relief. ~-s
¯ The Shoreowners’ Protection Act29 regulates "activities or development" which
means "any land use, construction or placement by any person of a structure, or any
action which materially alters the condition of land, including grading and excavating
or other disturbance of soil. The term-shall include the division of land into lots, parcels
or sites.’’3° This law too may provide usable authority in dealing with nonpoint source
discharges and potential discharges. Enforcement is under the general enforcement
provisions of the Environmental Conservation Law.3~
¯ The Freshwater Wetlands Act32 also provides some regulatory authority that
may affect some forms of nonpoint source water pollution. Local governments may
administer the law if they adopt their own ordinance; local governments may transfer
these functions to the county, or the Department of Environmental Conservation may
assume enforcement and implementation. DEC may designate by rule special wetlands
of unique value to be subject to DEC administration. Unmapped wetlands of less than
33
12.4 acres in size are reserved to jurisdiction of local governments.
Permits are
required for any form of drainage, dredging, excavation, dumping, filling of any soil,
stones, sand, gravel, mud, rubbish, or fill of any kind, either directly or indirectly;
erecting any structures or obstructions; "any form of pollution, including but not
limited to, installing a septic tank, running a sewer outfall, discharging sewage
treatment effluent or other liquid wastes into or so as to drain into a freshwater
wetland; and any other activity which substantially impairs any of the several functions
served by freshwater v~etlands or the benefits derived therefrom..."34 These activities
are regulated within 100 feet from the boundary of any wetland; a local government or
the DEC may regulate a greater distance "where necessary to protect and preserve the
wetland."35 The law provides for DEC determining what uses of mapped and classified
wetlands are "compatible" and directs the commissioner to "prepare minimum land use
regulations to permit only such compatible uses." Local governments must adopt
consistent regulations unless "overridin~ economic and social considerations vital to"
the local jurisdiction require a variance.°° Freshwater wetlands permits are not required
for grazing and watering livestock, or for making reasonable use of water resources,
harvesting natural products of wetlands, selectively cutting timber, draining land or
wetlands for growing agricultural products; public health activities and orders.37 The
law is enforceable by civil penalty of up to $3,000, order, or injunction.38 (Also
potentially relevant in some instances is a law regulating placement of fill in navigable
waters) .39

¯ The Tidal Wetlands Act4° requires the commissioner to adopt "land-use
regulations governing the use of" inventoried tidal wetlands. "No permits may be
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granted by any local bo,,dy, nor shall any construction or activity take place at variance
with these regulations. 41 The law requires state permits for draining, dredging,
dumping, filling etc. as with freshwater wetlands, but lacks the "any form of
pollution..." clause found in the freshwater wetlands act. It also requires a permit for
"any other activity within or immediately adjacent to inventoried wetlands which may
substantially impair or alter the natural condition of the tidal wetland area. ,,42 The law
is enforceable by civil penalties of up to $10,000 per day, orders, or misdemeanor
prosecutions.4a
¯ The Long Island Pine Barrens maritime reserve act44 requires a management
plan to guide land use to protect the pine barrens and underlying aquifer. It is
administered by participating towns, per approval by the governor. Towns and local
jurisdictions must review all development applications, and must implement the law
consistently with the management plan. The commission responsible for implementing
the act reviews development activities in critical resource areas and reviews
developments of regional significance as identified in the plan.
Endnotes

L N.Y. Envtl. Conserv. Law § 17-0101.
a" N.Y. Envtl. Conserv. Law § 17-0501.

3. N.Y. Envtl. Conserv. Law 5§ 71-I707, 7I-I711, 7I-I725, 71-1929; 71-1931; 71-1715: 17-0301(6); 17-0905.

4. N.Y. Envtl. Conserv. Law 5.17-0503.
s. N.Y. Pub. Health Law § 1100.
~’ N.Y. Pub. Health Law § i102.
7, N.Y. Pub. Health Law § 1103.

8. N.Y. Pub. Health Law § 1300(1).
9. N.Y. Pub. Health Law § 1301.
~0. N.Y. Pub. Health Law § Ia03(3).
n. N,Y, Pub. Health Law § 1304.

,z. N.Y. Envtl. Conserv. Law § 17-1101.
~3’ N.Y. Pub. Health Law § 1300-b; N.Y. Envtl. Conserv. Law 5 71-3503 (same).
t4. N.Y. Pub. Health Law § 1300-a.
,5. N.Y. Pub. Health Law § 1300-c.
t~. N.Y. Envtl. Conserv. Law 5 11-0107(1).
~7 N.Y. Envtl. Conserv. Law § 11-1301(1) (a).
~s’ N.Y. Envtt. Conserv. Law § 11-0503(1).
19. N.Y. Envtl. Conserv. Law § 11-0503(2).
t0. N.Y. Envtl. Conserv. Law 5 11-0503(4).
z,. N.Y. Envtl. Conserv. Law § 71-0919(1) (b), referencing § 71-0923, § 71-0925.
z~’ N.Y. Envtl. Conserv. Law § 71-0925 (fine for discharge of dyestuffs, etc. is $500-$1,000 plus $10 per fish
killed; fine for pollution of hatchery waters is $500 plus $10 per fish killed).
~’ N.Y. Soil and Water Conserv. Dist. Law § 9(7-a). Definitions at § 3.

z*’ N.Y. Envtl. Conserv. Law 59 33-0701 to 1301.
~’ N.Y. Envtl. Conserv. Law 55 8-0101 to 8-0117.
as, N.Y. Envtl. Conserv. Law §5 15-2701 to 2723.

~" N.Y. Envtl. Conserv. Law § 15-2709.
~8. N.Y. Envtl. Conserv. Law 5 15-2723.

z~ N.Y. Envtl. Conserv. Law, Art. 34.
a0. N.Y. Envtl. Conserv. Law 5 34-0103(1).
~t. N.Y. Envtl. Conserv. Law, Art. 71.
aa N.Y. Envtl. Conserv. Law 5 24-0101 et seq.
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N.Y. Envtl. Conserv. Law §§ 24-0501, 24-0503, 24-0505, 24-0507.
N.Y. Envtt. Conserv. Law § 24-0701.
N.Y. Envtl. Conserv. Law § 24-0701.
N.Y. Envtl. Conserv. Law § 24-0903.
N.Y. Envtl. Conserv. Law § 24-0701.
N.Y. Envtl. Conserv, Law §5 71-2303, 71-2305.
N.Y. Envtl. Conserv. Law § 15-0505.
N.Y. Envtl. Conserv. Law § 25-0101 et seq.
N.Y. Envtl. Conserv. Law § 25-0302.
N.Y. Envtl. Conserv. Law § 25-0401.
N.Y. Envtl. Conserv. Law §§ 71-2503, 71-2507.
N.Y. Envtl. Conserv. Law §§ 57-0101 to 0137.
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NORTH CAROLINA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
The North Carolina water pollution law establishes several discharge
prohibitions that are potentially enforceable against nonpoint sources. A general
provision prohibits the discharge of waste in violation of water quality standards; the
state may issue special orders to abate water pollution; and there are specific
prohibitions against unpermitted discharges to the Atlantic Ocean and other defined
areas.
¯ Absent a permit or special order, no person shall "cause or permit any waste,
directly or indirectly, to be discharged to or in any manner intermixed with the waters
of the State in violation of the water quality standards applicable to the assigned
classifications.’’~ "Discharge of waste" is defined broadly to include "discharge, spillage,
leakage, pumping, placement, emptying, or dumping into waters of the State"Z; "waste"
is defined to include sewage, industrial waste, toxic waste, and "other waste.’’3 "Other
waste" is defined as "sawdust, shavings, lime, refuse, offal, oil, tar chemicals, dissolved
and suspended solids, sediment, and all other substances ... which may be discharged
into or,placed in such proximity to the water that drainage therefrom may reach the
water.’ ~
¯ Even more broadly, the Environmental Management Commission may issue
special 9rders "to any person whom it finds responsible for causing or contributing to
any pollutio~ ofsthe waters of !he State within ,t,h.e a,,rea for which standards have been
established.’ The law defines water pollution hs the man-made or man-induced
alteration of the chemical, physical, biological, or radiological integrity of the waters of
the State, including, but not specifically limited to, alterations resulting from the
concentration or increase of natural pollutants caused by man-related activities.’’6
¯ There are also specific prohibitions against the discharge of wastes or thermal
discharges to waters of the Atlantic Ocean within state jurisdiction;7 discharge of
pollutants to "defined managed areas," such as fisheries, without a permit;8 and
stormwater discharges that result in water pollution.9
Violations of the water pollution law may be assessed civil penalties of up to
$10,000 per violation per day, misdemeanor criminal fines of up to $15,000 per violation
per day, or felony criminal fines of up to $250,000 per violation per day; they also are
subject to injunctive relief,m
Other Discharge Limitations
North Carolina nuisance law may be applicable to some forms of nonpoint
source pollution. There does not appear to be a statutory definition of "nuisance" that
expressly includes water pollution, but common-law definitions should cover some
forms of nonpoint discharge.
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¯ State and local health officials are authorized to bring civil actions for
abatement of public health’ nuisances, ’~ as are county officials.~2 Private suits for
"injuries remediable by the old writ of nuisance" are allowed under the common law
and civil procedure code, and may seek damages, removal of the nuisance, or both.ta
A recent statutory enactment makes it more difficult to bring either private or
public nuisance suits against agricultural or forestry operations where the operation has
been in existence for more than one year.t4 However, that provision in turn contains an
exception, stating that it "shall not affect or defeat the right of any person, firm, or
corporation to recover damages for any injuries or damages sustained by him on
account of any pollution of, or change in condition of, the waters of any stream." ~5
Fish/Fisheries Laws
¯ The Environmental Management Commission is authorized "to direct the
investigation of any killing of fish and wildlife which, in the opinion of the
Commission, is of sufficient magnitude to justify invest!Nation and is known or believed
to have resulted from the pollution of the waters or air. t6 The Commission is required
to develop and to follow fish kill response p,,rotocols for coordinating investigation of
and response to "significant fish kill events, t7 Where investigation determines that a
person has, with or without a permit, "negligently, or carelessly or unlawfully, or
willfully and unlawfully, caused pollution of the water or air...in such quantity,
concentration or manner, that fish or wildlife are killed as the result thereof, the
Commission may recover, in the name of the State, damages from such person"
according to an established schedule of damagesfl
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ The Sedimentation Pollution Control Adt requires the Department of
Environment, Health and Natural Resources to adopt "Forest Practice Guidelines
Related to Water Quality," which are best management practices for forest activity,la
The Forest Practice Guidelines are found in the North Carolina Administrative Codez°
as well as in a Forestry Practices Manual issued by the Division of Forest Resources.
Forest activities conducted in accordance with these Guidelines are exempt from the
21
other provisions of the Act,
which regulates certain kinds of "land-disturbing activity"
that causes erosion and sedimentation,z2
Agriculture Requirements
North Carolina has extensive provisions regulating agricultural activity that
could cause nonpoint source pollution. These fall into three main categories: soil
conservation measures aimed at preventing soil erosion and sedimentation; regulations
on siting and operation of animal feeding operations; and pesticide-related laws.
Agricultural activities also may be affected by the Watershed Supply Water Protection
Act, which is discussed below in the "Development" section.
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¯ Soil and Water Conservation Districts are authorized to prepare
comprehensive plans for soil conservation, including best management practices, and
"to brin,g,; such plans and information to the attention of occupiers of lands within the
district. 2a Districts also may condition any grants or
other assistance on landowners
covenanting to adopt such practices on their lands,z~ Further, the supervisors of any
district shall have authority to formulate regulations governing the use of lands within
the district in the interest of conserving the soil and soil resources and preventing and
controlling soil erosion"; in such cases, regulations must be proposed by the district and
approved by a two-thirds vote of district residents in a referendum.25 When land-use
regulations are in place, district supervisors are authorized to enter and inspect lands to
determine whether the regulations are being observed,z6 and to file civil actions for
injunctive relief, to take remedial measures, and to seek compensation for any costs
incurred.27
¯ For animal feeding operations, the Animal Waste Management Systems Act
"intends to establish a permitting program for animal waste management systems that
will protect water quality and prom,,ote innovative systems and practices ~vhile
minimizing the regulatory burden. ~-8 It applies to feeding operations of more than 250
swine, 100 confined cattle, 75 horses, 1000 sheep, or 30,000 confined poultry with a
liquid waste management system}9 These operations must maintain an "animal waste
management system" which is defined as a "combination of structures and
nonstructural practices serving a feedlot tha},provide for the collection, treatment,
storage, or land application of animal waste, 30 and which must be designed "so that the
animal oper~ition served by the animal waste management system does not cause
pollution in the waters of the State except as may result because of rainfall from a storm
event more severe than the 25-year, 24-hour storm.’’3~
Operators are required to obtain a permit before constructing or operating an
animal waste management system, and permit applications must include animal waste
management plans with "best management pr.a.ctices
for riparian buffers or equivalent
32
controls, particularly along perennial streams.
The operations are required to
undergo an annual inspection and review, and to give immediate notification of direct
discharges of animal waste or other immediate threats to the environment.33 However,
"except as required by federal law or regulations, the [Environmental Management]
Commission may not adopt effluent standards or limitations applicable to animal or
poultry feeding operations," though it may assess fines of up to $10,000 against
conveyances "constructed for the purpose of willfully discharging pollutants to the
waters of the State.’’34
¯ Similarly, the Swine Farm Siting Act applies to operations raising more than
250 swine on a single site.3~ It requires that swine houses or lagoons holding animal
waste "shall be located at least 1,500 feet from any occupied residence: at least 2,500 feet
from any school, hospital, or church: and at least 500 feet from any property bounda~-y";
it also requires that "the outer perimeter of the land area onto which waste is applied
from a lagoon that is a component of a swine farm shall be at least 50 feet from any
boundary of property on which an occupied residence is located and from any
perennial stream or river, other than an irrigation ditch or canal.’’36 However, swine
houses or lagoons can be sited closer to residences, schools, hospitals, churches or
property boundaries (though apparently not to rivers and streams) than the stated
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limits "if written permission is given by the owner of the property and recorded with
the Register of Deeds.’’aT "Any person owning property directly affected by the siting
requirements" may bring a civil action against the swine farmer; "persons directly
affected" are defined to include those owning "property,}hat abuts a perennial stream or
river, or on which a perennial stream or river is located, a8 Plaintiffs may seek injunctive
relief, damages and, in appropriate cases, court costs, attorney and expert witness fees.a9
¯ The North Carolina Pesticide Law4° provides that "no person shall handle,
transport, store, display or distribute pesticides in such a manner as to endanger man
and his environment or to endanger food, feed, or any other products that may be
transported, stored, displayed, or distributed with pesticides" and that "no person shall
dispose of, discard, or store any pesticides or pesticide containers in such a manner as
may cause injury to humans, vegetation, crops, livestock, wildlife, or to pollute any
water supply or waterway.’’4t It also establishes pesticide registration requirements and
prohibits distribution or sale of unregistered or mislabelled pesticides.42
The Pesticide Board is authorized to adopt regulations for carrying out the
Pesticide Law, including regulations governing handling, transport, storage, display,
distribution, and disposal of pesticides.4a The Board issues licenses for pesticide dealers
and applicators,44 and may require reports and conduct inspections, investigations and
administrative hearings.45" Violations of the Act or regulations are subject to
misdemeanor criminal penalties and/or civil penalties of up to $2,000 per violation.~6
The Board may seek civil injunctive relief in court, and has emergency authority for
license suspensions and seizures in cases of imminent hazard caused by any pesticide,
whether registered or unregistered.47
¯ The Watershed Supply Water Protection Act, discussed in detail below,
requires local governments to develop water supply watershed protection programs
that govern development in key areas and that could affect agricultural activities.
However, the Act expressly states that "the reduction of agricultural nonpoint source
discharges shall be accomplished primar,,!ly through the Agriculture Cost Share Program
for Nonpoint Source Pollution Control, 48a separate program that encourages
voluntary implementation of best management practices.~9 In addition, the Act provides
that any local watershed protection ordinances governing agricultural and silvicultural
activities "shall be no more restrictive than those adopted by the [Environmental
Management] Commission.’’5°
Development and Other Earth-Disturbing Activities
¯ The Sedimentation Pollution Control Act5t applies to certain kinds of "landdisturbing activity" that causes erosion and sedimentation. "Land-disturbing activity" is
defined as "any use of the land by any person in residential, industrial, educational,
institutional or commercial development, highway and road construction and
maintenance that results in a change !,~ the natural cover or topography and that may
cause or contribute to sedimentation. 52 It excludes agricultural activities, forestry
activities conducted in accordance with best management practices, mining, or
emergency activities.53 For land-disturbing activity, the Act establishes mandatory
standards including: (1) no activity is permitted in proximity to a lake or natural
watercourse unless there is a buffer zone "along the margin of the watercourse of
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sufficient width to confine visible siltation within the twenty-five percent of the buffer
zone nearest the land-disturbing activity": (2) graded slopes and fills shall not be steeper
"than the angle which can be retained by vegetative cover or other adequate erosioncontrol devices or structures’~ and (3) tracts where more than an acre of land is
uncovered must include, "such sedimentation and erosion control devices and practices
as are sufficient to retain the sediment generated by the land-disturbing activity within
the boundaries of the tract" during construction, and permanent ground cover
following completion of construction.’’54
.
Under the Act, the Sedimentation Control Commission is authorized to "develop,
promulgate, publicize and administer a comprehensive State erosion and sedimentation
control program," including rules and regulations. The rules are to "contain
conservation standards for various types of soils and land uses, which standards shall
include criteria and alternative techniques and methods for the control of erosion and
sediment resulting from land-disturbing activities.’’55 The Commission is also required
to develop a model local erosion control ordinance and to review and approve
proposed programs submitted by local governments and State agencies and erosion
control plans submitted by project proponents.~6 The Act sets out a procedure for
approval of proposed erosion control plans; in addition to decisions on the merits, plans
may be disapproved based on a finding of previous violations of the Act or failure to
pay a previous penalty.~7 The Commission may delegate its authority to review and
approve erosion control plans to local governments with State-approved erosion
control programs,s~
The Commission and local governments with delegated authority are authorized
to inspect sites, issue notices of violation, and specify dates for compliance. Further,
the Secretary of Environment, Health and Natural Resources is authorized to issue stopwork orders for violations of the Act or Rules if the violation is knowing and willful
and: "(1) Off-site sedimentation has eliminated or severely degraded a use in a lake or
natural watercourse or ... such degradation is imminent; (2.) Off-site sedimentation has
caused severe damage to adjacent land or ... such damage is imminent; [or] (3) the landdisturbing activity is being conducted without an approved plan.’’6° The Act provides
for up to $500 per violation per day for violation of the Act, an ordinance, rule or order;
civil penalties of up to $5,000 per violation per day for violation of a stop-work order;
and criminal misdemeanor fines of up to $5,000 for knowing and willful violations.6~
The Secretary, or a local government with delegated authority, may also impose
restoration requirements or seek an injunction, and "any person injured by a violation"
of the Act or the rules may seek injunctive relief and/or damages.62
¯ The Watershed Supply Water Protection Act requires the Environmental
Management Commission to "adopt rules for the classification of water supply
watersheds and that establish minimum statewide water supply watershed protection
requirements applicable to each classification to protect surface water supplies by (I)
controlling development density, (ii) providing for performance-based alternatives to
development density controls that are based on sound engineering principles, or (iii) a
combination of both (I) and (ii)."63 Further, the Commission "may designate water
supply watersheds or portions thereof as critical water supply watersheds and impose
management requirements that are more stringent than the minimum statewide water
supply watershed management requirements," and adopt rules that require that any
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permit issued by a local government for a development or construction activity
conducted by that local government within a designated water supply watershed be
approved,, by the Department [of Environment, Health, and Natural Resources] prior to
issuance. 6~
Under the Act, local governments are required to develop a water supply
watershed protection program and ordinances for enforcing the minimum management
requirements, and they "may adopt such ordinances pursuant to their general police
power, powe,r, to regulate the subdivision of land, zoning power, or any combination of
such powers. 85 The Commission must assume enforcement authority where a local
government "fails to adopt a program that meets the requirements of this section or
whenever a local government fails to adequately administer and enforce the provisions
of its program. ’’~ However, if a local government wishes to adopt an ordinance more
stringent than Commission requirements, it must give notice to the Commission;~7 and
local ordinances governing agricultural and silvicultural activities "shall be no more
restrictive than those adopted by the Commission.’’~a Local governments that fail to
adopt or enforce water supply watershed management programs are subject to civil
penalties of up to $10,000 per month; persons who violate the management
requirements are subject to civil penalties of up to $10,000 per violation per dayJ9
¯ Under the Natural and Scenic Rivers Act, "the State Utilities Commission may
not permit the construction of any dam, water conduit, reservoir, powerhouse
transmission line, or any other project works on or directly affecting any river that is
designated as a component or potential component of the State Natural and Scenic
Rivers System. No department or agency of the State may assist by loan, grant, license,
permit, or other~vise in the construction of any water resource project that would have a
direct and adverse affect on any river that is designated as a component or potential
component of the State Natural and Scenic Rivers System."m The Act’s provisions "shall
not, however, preclude licensing of ~r assistance to a development below or above a
designated or potential component, n The Act a~thorizes the Department of
Environment, Health and Natural Resources to adopt rules to implement the Natural
and Scenic Rivers System,7z and violations of the Act or rules is subject to ini~unctive
relief and to a misdemeanor fine of no more than $50 per violation per day.
¯ The Coastal Area Management Act applies only to counties within the coastal
zone, and requires the "development and adoption of State guidelines for the coastal
area and the development and adoption of a land-use plan for each county within the
coastal area, which.pla,,ns74 shall serve, as c,,riteria for the issuance or demal" of
development permits. The gmdelines shall consist of statements of objectives,
policies, and standards to be followed in public and private use of land and water areas
within the coastal area," and "shall give particular attention to the nature of
development which shall be appropriate within the various types of areas of
environmental concern that may be designated by the [Coastal Resources]
Commission.TM "Areas of environmental concern" are defined to include coastal
wetlands, estuarine waters, renewable resource areas (public water supplies and forest
land), fragile or historic areas, areas with rights of public access or public trust, naturalhazard areas, outstanding resource waters, and fisheries;7a there is a public procedure
for designating areas of environmental concernY Once areas of environmental concern
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are designated, all local land-use plans, local ordinances, and permits issued within the
areas, must be consistent with the state guidelines.TM
Within the coastal zone, city and county governments must submit
implementation and enforcement plans to the state, which either approves the plan and
delegates enforcement authority or assumes enforcement until an adequate plan is
approved.79 The Act authorizes the Secretary to seek injunctive relief, misdemeanor
criminal penalties for knowing and willful violations, and administrative civil penalties
of up to $250 for "minor developments" or $2500 for "major developments.’’8° Local
officials also may seek injunctions for minor developments.8t
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NORTH DAKOTA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
North Dakota’s water pollution control law includes a provision that may be
used to take enforcement action against nonpoint sources that pollute the waters of the
state. Another provision may allow enforcement action against certain unpermitted
nonpoint source activities that cause pollution.
¯ North Dakota’s Water Pollution Act empowers the state Department of Health
("Department") generally to prevent ’~’new or existing pollution of waters of the state"
and, in cooperation with the state water commission, to formulate w,a, ter quality
standards.82 More specifically, North Dakota law makes it unlawful to cause pollution
of any waters of the state or to place or cause to be placed any wastes in a location
where they are likely to cause pollution of the waters of the state..83 This provision is
not restricted to point sources nor to "discharges."
¯ State law also requires a permit for a range of activities and facilities that
would cause a "discharge" or "would otherwise alter the physical, chemical, or bio.logical
properties of any waters of the state in any manner not aIready Iawfully authorized. 84
Although the term "discharge" is defined as limited to discharge from a point source,85
the remaining language may allow the state to apply this provision to some nonpoint
sources that cause pollution.
Enforcement provisions authorize the Department to initiate court action,
administrative enforcement proceedings, issue emergency orders or seek emergency
injunctions.86 Fines of up to $25,000 for the first and $50,000 for subsequent convictions
for willful violations and/or jail terms of one or two years are available. Civil penalties
of Up to $10,000 per day are also available for violations without willful intent.87
Other Discharge Limitations
¯ State law establishes water resource districts that are empowered, among other
acts, "to make rules and regulations concerning the management, control, regulations,
and conservation of waters and prevent the poI1ution, contamination, or other misuse of
water resources, streams, or bodies of water included within the district’’88 and, also, to
protect native woodland bordering within two hundred feet of a riverbank subject to
overflow flooding by ordering or taking "appropriate legal action" (civil suits and
administrative orders) to halt its destruction or ordering "appropriate planting of a
shelterbelt."89 Violation of these provisions constitutes a Class B misdemeanor, which
means up to 30 days in jail and a $500 fine.~°
¯ Municipalities have the authority "to prevent the pollution" of a municipal or
public water supply within one mile of the municipal limits and "to compel cleaning,
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abatement or removal of...any other unwholesome nauseous thing..."91 Municipalities
may order abatement of violations and seek fines and penalties as set by ordinance.9~
¯ Under North Dakota law, °’nuisance’° is defined as an act that interferes with or
obstructs "a lake, navigable river, bay, stream, canal, basin..." However, this statute
protects an agricultural operation from a nuisance action if it has been in operation for
more than one year and was not a nuisance at the time the operation began, except
where there is negligence or improper operation.93 Any action taken under "the express
authority of a statute" cannot be deemed a nuisance.~4. A range of actions on behalf of
the state are possible to abate a nuisance, including actions brought by the attorney
general, the state health officer, local boards of health, state’s attorney or any citizen of
the county where a nuisance exists.~5 A private nuisance may be abated by a public
body or o.f~cer and is actionable by a private person to whom the nuisance is ~’"specially
injurious. ,~6 Sanctions include an action for abatement and/or past damages and, for
public nuisances, criminal sanctions of up to one year in prison and a $I000 fine.98
¯ Municipalities have their own power to determine what constitutes a nuisance
and "to prevent, abate and remove the same.’’9~
Fish/Fisheries Laws
¯ State law prohibits the "deposit [of] any refuse or other matter which may
prove harmful to fish or fish eggs," in waters in which the state or federal government
"has depo.sited or may deposit, fish, fish eggs, or fry, or in which fish naturally
abound..., 100
These are considered criminal actions that are Class B misdemeanors
punishable by a maximum of 30 days in jail and a $500 fine.’°~

OPERATIONAL REQUIREMENTS
Forestry Requirements
North Dakota does not appear to have laws relating to forestry that contain
enforceable provisions with respect to nonpoint source discharges, apart from the water
resource district law described above.

Agriculture Requirements
¯ North Dakota law provides for the creation of soil conservation districts to
prevent and control soil erosion through the formulation of land use regulations.
These districts may set up boards that grant variances from the regulations and that are
also authorized to bring enforcement actions for violations that increase erosion. In the
absence of compliance, the court may empower the district to enter upon the land, force
compliance and assess costs and interest.~°3
¯ The water quality regulations require the Department’s approval of
concentrated livestock feeding operations.~°4 The Department enforces these provisions
as part of the water pollution program. See enforcement mechanisms outlined ~
under the general discharge limitations section.
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¯ The Commissioner of Agriculture ("Commissioner") is charged with
enforcement of the state pesticide laws. The Commissioner is authorized to develop
pollution prevention criteria for areas utilized for mixing and storing agricultural
chemicals at the retail and end use levelsJ°s In addition, the state pesticide law makes it
i11ega1 to discard,,,store, display or dispose of pesticide "in such a manner as to endanger
the environment, m6 The Commissioner may seek civil action, issue an administrative
order or file a criminal complaint if the administrative order is ignored.
¯ State law directs the Commissioner to adopt rules "to minimize the possibility
of chemical, pesticide, fertilizer, or other contamination of irrigation water supply"
and may issue an administrative order for compliance or seek rehef. in¯ court. The
statute provides for civil penalties of up to $5000 or, for criminal proceedings, a fine of
110A violation also constitutes a Class A misdemeanor.
~11
up to $ i000 of a year in jail.
Development and Other Earth-Disturbing Activities
¯ North Dakota statutes contain general language delegating various zoning
authorities to cities and counties..Counties are authorized to regulate property
development through zoning regulations that are designed to p,r, omote certain
purposes, including "to conserve and develop natural resources ~z a violation of which
is a Class B misdemeanor. Local authorities determine the "means and methods" for
enforcement of zoning ordinances,~ and affected property owners may seek civil
enforcement of township regulations.
No specific enforcement requirements relating to earthmoving or construction
activities were identified, apart from any that may implement urban stormwater
programs under the Clean Water Act.
Endnotes
8z N.D. Cent. Code 61-28-04(2) & (15).
83 N.D. Cent. Code 61-28-06(I).
8, N.D. Cent. Code 61-28-06(2).
8~ N.D. Cent Code 61-28-02(3).
86 N.D. Cent. Code 61-28-04(22), 61-28-07, & 61-28-08.
8, N.D. Cent. Code 61-28-08.
88 N.D. Cent. Code 61-16.1-09(8).
~9 N.D. Cent. Code 61-16.1-09(17)
~0 N.D. Cent. Code 61-16.1-63.
9~ N.D. Cent. Code 40-05-01(49), (61).
~ N.D. Cent. Code 40-05-01(I),(44).
~3 N.D. Cent. Code 42-04-02.
~ N.D. Cent. Code 42-01-12.
~ N.D. Cent. Code 42-02-01, 23-05-04.
~6 M.D. Cent. Code 42-01-09.
~ N.D. Cent. Code 42-01-03 & 42-01-i I.
~ N.D. Cent. Code 42-01-07 to iI & 12.1-32-01(5).
~ N.D. Cent. Code 40-05-01(44).
m0 N.D. Cent. Code 20.I-06-09.
m~ N.D. Cent. Code 20.I-06-01 & 12.1-32-01(6).
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,oz N.D. Cent. Code 4-22-27.
~o3 N.D. Cent. Code 4-22-35 to 39.
t04 N.D. Admin. Code 33-i6-03.
tos N.D. Cent. Code 23-33-09.
t06 N.D. Cent. Code 4-35-20.
~o~ N.D. Cent. Code 4-35-24(1) - (3).
~o8 N.D. Cent. Code 4-35.1-03.
~09 N.D. Cent. Code 4-35.1-06.
,o N.D. Cent. Code 4-35.I-06(3), 12.1-32-01(5).
~ N.D. Cent. Code 4-35.1-06.
~z N.D. Cent Code 11-33-03(5).
~ N.D. Cent. Code 40-47-01.
~4 N.D. Cent. Code 58-03-14.
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OHIO
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Ohio has a broad prohibition that prohibits nonpoint source water pollution as
well as point source water pollution. However, it has exemptions that are intended to
assure that certain nonpoint source discharges regulated under other state taws are not
subject to this section. It also exempts nonpoint source animal waste discharges.
¯ "No person shall cause pollution or place or cause to be placed any sewage,
industrial waste, or other wastes in a-location where they cause pollution of any waters of
the state, and any such action is hereby declared to be a public nuisance, except in such
cases where the director of environmental protection has issued a valid and unexpired
permit, or renewal thereof...or an application for renewal is pending." L The prohibition
is enforced by administrative orders, injunctions, and civil penalties of up to $10,000 per
day) However, this prohibition exempts "[a]pplication of materials to land for
agricultural purposes or runoff of such materials from such application[,] or pollution
by animal waste or soil sediment including attached substances, resulting from farming,
silvicultural, or earthmoving activities regulated by Chapter 307 or 1515 of the Revised
Code.’’~ The referenced sections are laws under which Ohio counties regulate
earthmoving associated with development, and under which soil and water
conservation districts regulate nonpoint source discharges of sediment as described
below. The broad prohibition also does not apply to excrement of domestic and farm
animals and runoff therefrom.4

Other Discharge Limitations
¯ Ohio has multiple provisions in its general nuisance laws applicable to
nonpoint source pollution.5 The water pollution law expressly preserves common law
nuisance remedies for water pollution.6 Local governments also have inherent power to
abate nuisances.7 However, Ohio law provides that complaints regarding agricultural
nuisances may only be made to the chief of the Department of Natural Resources’ Soil
and Water Conservation Division, so that they may be investigated by the division,s In
a private civil action for a nuisance involving agricultural pollution it is an affirmative
defense that the defendant is operating under a management plan approved by the
division?
State law also defines the following offenses:
¯ "No person, regardless of intent, shall deposit litter or cause litter to be
deposited on any pu,,blic
property, or p,,rivate property not owned by him or in or on
.......
waters of thestate..., ~0LKter
means garbage, trash, waste, rubbzsh, ashes, cans,
bottles, wire, paper, cartons, hoses, automobile parts, furniture, glass, or anything else
of an unsightly or unsanitary nature." u This provision is enforceable by any sheriff,
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police officer, constable, wildlife officer, conservancy district officer or any other law
enforcement officer.tZ Forest officers are specifically directed to enforce this provision
"in or along any water course within, abutting, or upstream of any area administered
by" the Department of Natural Resources.13 This is a misdemeanor of the third degree
(no more than 60 days and/or $500). The court may also impose restitution for all or
part of any property damage. And the court may, in lieu of or in addition to any
penalty, require such person to "remove litter from any public or private property, or in
or on waters of the state.~4

¯ "No person shall cause or allow offal, filth, or noisome substances to be
collected or remain in any place to the damage or prejudice of others or of the public.’’~s
The law exempts persons engaged in agriculture provided they are operating outside
the city limits of a municipal corporation and "in such manner so as not to have a
substantial effect on the public health, safety or welfare." This exemption also applies to
"any similar ordinances, resolutions, rules, or other enactments of a state agency or
political subdivision"~6 This offense is a misdemeanor of the third degree (no more than
60 days and/or $500); The court may also impose restitution for all or part of any
property damage.~7
¯ "No person shall....corrupt or render unwholesome or impure, a watercourse,
stream, or water."t8 This is a misdemeanor of the third degree (no more than 60 days
and/or $500); the court may also impose restitution for all or part of any property
damage,t9
¯ "No person shall intentionally throw, deposit, or permit to be thrown or
deposited [various wastes associated with coal and coal products, cheesemaking, and
petroleum handling]" either into water "or a place from which it may wash therein.’’2°
This is a misdemeanor of the first degree (no more than 6 months and/or $1,000); the
court may also impose restitution for all or part .of any property damage,z~
¯ "No person shall put the carcass of a dead animal, or the offal from a
slaughterhouse, butcher’s establishment, packing house, or fish house, or spoiled meat,
spoiled fish, or other putrid substance or the contents of a privy vault" into the waters
or lands where it may enter the water.2-~ "No person shall maliciously put a dead
animal, carcass, or part thereof, or other putrid, nauseous, or offensive substance into,
or befoul, a well, spring, brook, or branch of running water, or a reservoir of a water
works, of which use is or may be made for domestic purposes."~3 These offenses are
minor misdemeanors punishable by up to $100 fine; the court may also impose
restitution for all or part of any property damage,z4
Fish]Fisheries Laws
¯ Ohio’s wildlife law contains a provision stating that "No person shall place or
dispose of in any manner, any garbage, waste, peelings of vegetables or fruits, rubbish,
ashes, cans, bottles, wire, paper, cartons, boxes, parts of automobiles, wagons, furniture,
glass, oil, or anything else of an unsightly or unsanitary nature...in any ditch stream,
river, lake, pond, or other water course...or upon the bank thereof where the same is
liable to be washed into the water either by ordinary flow or floods.’’25 However, this
provision does not apply to substances placed in accordance with a permit under the
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water pollution control provision referenced above "or exempted by such section" -hence exempting runoff of waste or sediment from agriculture, silviculture, and
earthmoving where otherwise regulated, and exempting animal manure generally. The
wildlife law prohibition is enforced in local courts as a misdemeanor by wildlife officers
or local law enforcement officials,a6 The first offense is punishable by no more than 60
days and/or $500 fine; subsequent offenses by no more than 6 months and/or $I,000
fine.z7 The court may also impose restitution for a11 or part of any property damage.
OPERATIONAL REQUIREMENTS

Forestry and Agriculture Requirements
¯ Ohio law specifically provides a program for control of sediment and related
runoff from agricultural and silvicultural activities. The law directs Ohio DNR’s
Division of Soil and Water Conservation, with the approval of the Soil and Water
Conservation Commission, to adopt rules establishing "technically feasible and
economically reasonable standards to achieve a level of management and conservation
practices in farming or silvicultural operations that will abate wind or water erosion of
the soil or abate the degradation of the waters of the state by animal waste or by soil
sediment including substances attached thereto.’’z8 The law further empowers the
Division to "establish procedures for...enforcement of rules for agricultural pollution
abatement.’’29 The law is implemented at the farm and forest level by soil and water
conservation distxicts.3°
The regulations under this program provide for control of sheet and rill erosion,
wind erosion, and concentrated channel erosion. Farmers are required to apply and
maintain "Field Office Technical Guide" measuresJa The regulations specifically
provide that there shall be no earth disturbing practices (including tillage) immediately
adjacent to waters of the state "except for those practices constructed or implemented in
accordance with generally accepted agricultural~ silvicultural and engineering
practices.’’~ The regulations make Best Management Practices enforceable, and provide
that operation and maintenance plans "may" be filed with county soil and water
34
conservation districts.
The districts must approve operations and management
5
plansJ
The statute expressly does not regulate the excrement of domestic or farm
animals or runoff therefrom into the waters of the state, however, except from
concentrated animal feeding operations (CAFOs).36 With respect to CAFOs the
regulations provide that to abate pollution by animal waste from collection, storage, or
treatment facilities, the operator shall "design, construct, operate, and maintain" such
facilities to prevent discharge, and follow the standards in the "Field Office Technical
Guide.’’~7 The operator must prevent seepage from animal waste management facilities
and "if pollution of waters of the state occurs from an existing facility, corrective
measures shall be taken.’’38 CAFO pollution from land application, flooding, waste
waters, and other related activities must also be prevented.39
If the sediment and erosion control program is being administered by the local
soil and water conservation district, complaints may be investigated by the district and - after the district invites the violator to comply, provides any assistance, and gives a
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voluntary period to correct the problem~° -- orders may be issued by the Division based
on the district’s findings of violation, subject to an administrative hearingJt The
Division of Soil and Water Conservation may order compliance with an operation and
maintenance plan, after conducting an adjudicatory hearingJ2 However, the Division
may not issue an order requiring the recipient to implement a pollution abatement
practice eligible for cost sharing unless public funds are actually available at not less
than 75 percent of the cost (not to exceed $15,000/person/yr).43 Division enforcement
orders are appealable to the court of common pleasJ4 The orders are also judicially
enforceableJ~Violation of an order is a misdemeanor punishable by imprisonment up
to 6 months, up to $1,000 per day, and restitutionJ6 Also the state may recover any
expenditures from the "agricultural pollution abatement fund" for expenditures to
protect public healthJ7 In addition, the Division may seek a court order against a
discharger at any time if the violation "causes pollution of the waters of the state and
constitutes a danger to public health.’’48
¯ Ohio law provides for pesticide regulation, including custom ap~plicator
licensing, public operator licensing, and private applicator certificationJ9 It sets out
prohibitions including use,s, inconsistent with labeling "or other restrictions imposed by
the director of agriculture.’ s0 It aiso provides that "no person shall transport, store,
dispose of, display, or distribute any pesticide or pesticide,, container in such manner as
to have unreasonable adverse effects on the environment, st Enforcement includes
misdemeanor prosecution, and injunction, as well as civil penalties not to exceed $5,000
for afirst offense and $10,000 for any subsequent offenseJz
Although Ohio has numerous laws relating to agricultural ditching and
drainage, none s~eaks directly to the issue of preventing or controlling nonpoint source
water pollution.°°

Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act, or that may be authorized by general land use regulation, such as
zoning, state law also provides the following authorities applicable to nonpoint source
discharges.
¯ State law empowers the Division of Soil and Water Conservation, subject to
approval of the Ohio Soil and Water Conservation Commission, to adopt rules for
"technically feasible and economically reasonable standards to achieve a level of
management and conservation practices that will abate wind or water erosion of the soil
or abate the degradation of the waters of the state by soil sediment in conjunction with
land grading, excavating, filling, or other soil disturbing activities on land used or being
developed,, for nonfarm commercial, industrial, residential, or other nonfarm
purposes. ,s4 Municipalities and counties may develop their own programs. The
division "may recommend" criteria and procedures for "approval of urban sediment
pollution abatement plans and issuance of permits" prior to the disturbance of five or
more acres; while areas less than five acres do not need plans or permits, they are not
exempt from the "other provisions of this chapter and rules adopted under them.’’~5
Developments of five or more acres must develop an "erosion and sediment control
plan" which must be approved by the state or local approving agency, and must
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institute stormwater controls.56 Areas of any size require use of conservation practices
including sediment trapping, stabilization of denuded areas, stream crossing work; no
dumping into water resources or into such proximity that it may slough, slip, or erode
into the waters unless authorized.57
¯ Coastal erosion areas are designated for Lake Erie jurisdictions by DNR. Rules
govern "erection, construction, and redevelopment" of structures in these erosion areas;
a permit is required and may be granted only if "the proposed site is protected by an
effective erosion control measure approved by the director.’’58 Enforcement
mechanisms include stop work orders, injunctions, fines, and civil penalties of up to
$5,000.59 A state permit is not required if the county or municipality has its own
equivalent program.

Endnotes
~’ Ohio Rev. Stat. § 6111.04.
2. Ohio Rev. Stat. §§ 6111.06, 6111.07, 6111.08.
~’ Ohio Rev. Stat. § 6111.04(C).
4. Ohio Rev, Stat. § 6111.04(D),
s" Ohio Rev. Stat. Chapter 376?.
6. Ohio Rev, Stat. § 6111.08: "Chapter 6111 of the Revised Code [Water Pollution] does not abridge any
rights of action or remedies in equity or under the common law, nor does such chapter, or any act done
under such chapter, estop the state or any municipal corporation or person, as riparian owners or
otherwise, in the exercise of their rights in equity or under the common law to suppress nuisances or to
abate pollution."
7. See e.g., Ohio Rev. Star. § 715.44 (municipalities).
8. Ohio Rev. Stat. § 1511.021 (B).
8. Ohio Rev, Star. § 1511.021(c).
~0. Ohio Rev. Stat. § 3767.32(A).
1,. Ohio Rev. Star. § 3767.32(D).
~2. Ohio Rev. Stat.§ 3767.32(E).
~3. Ohio Rev. Star. § 1503.29.
~4. Ohio Rev. Stat. § 3767(C); § 2929.21 (E),
~’ Ohio Rev. Star. § 3767.13(B).
~’ Ohio Rev. Stat. § 3767.13(D).
~’ Ohio Rev. Star. §§ 3767.13, 2929.21(E).
ts’ Ohio Rev. Star. § 3767.13(C).
~"’ Ohio Rev. Stat. §§ 3767.13, 2929.21(E).
20. Ohio Rev. Star. § 3767.14.
2t. Ohio Rev, Star. § 2929.21(E).
22. Ohio Rev. Stat. § 3767.16.
2~. Ohio Rev. Stat. § 3767.18.
z4’ Ohio Rev. Star. § 2929.21(E).
2s. Ohio Rev. Star. § 1531.29.
2~. Ohio Rev. Stat. § 1531.131.
2~. Ohio Rev. Stat. § 1531.99; see § 2929.21.
.,8. Ohio Rev. Star. § 1511.02(E)(1).
~" Ohio Rev. Star. § 1511.02(E) (2).
s0. Ohio Rev. Star. §§ 1515.08(L),(R),(S),(T) provide for soil and water conservation districts to agree to
carry out the program under Chapter 1511.
~’ Ohio Admin. Code §§ 1501:15-5-08, -09, -10.
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Ohio Admin. Code § 1501:15-5-08.
Ohio Admin. Code § 1501:15-5-11.
Ohio Admin. Code § 1501:15-5-12.
Ohio Admin. Code § 1501:15-5-15.
Ohio Rev. Star. § 1511.02.
Ohio Admin. Code § 1501:15-5-02.
Ohio Admin. Code § 1501:15-5-03.
Ohio Admin. Code §5 1501:15-5-04 to -07.
Ohio Admin. Code § 1501:15-5-15.
Ohio Admin. Code § 1501:15-5-16.
Ohio Rev. Star. § 1511.02(O).
Ohio Rev. Star. § 1511.02(H).
Ohio Rev. Stat. § 1511.08.
Ohio Rev. Star. § 1511.07(B).
Ohio Rev. Star. § 1511.99; Ohio Admin. Code § 1501:15-5-16(A)(2).
Ohio Rev. Stat. § 1511.071.
Ohio Rev. Star. § 1511.07(A)(2).
Ohio Rev. Stat. Chap. 921.
Ohio Rev. Stat. § 921.25.
Ohio Rev. Star. § 921.15.
Ohio Rev. Star. §§ 921.26, 921.99; Ohio Admin. Code § 901:5-11-11.
See e.g., Ohio Rev. Stat. Chaps. 6131, 6135, 6137.
Ohio Rev. Stat.§ 1511.02(E) (2).
Ohio Rev. Star. § 1511.02{E)(3).
Ohio Admin. Code § 1501:15-I-03, § 1501:15-I-05.
Ohio Admin. Code § 1501:15-I-04.
Ohio Rev. Star. § 1506.07.
Ohio Rev. Star. §§ 1506.07, .08, .99.
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OKLAHOMA
Enforceable Provisions Appiicable to Nanpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Oklahoma’s water pollution control law contains a general prohibition against
water pollution or placement of wastes that are likely to cause pollution. This
prohibition has been construed by regulation to apply to nonpoint sources and to be
enforceable by the state’s Department of Environmental Quality (DEQ). However,
Oklahoma law also removes agricultural and silvicultural nonpoint sources from the
DEQ’s jurisdiction, and places them under voluntary or cost-share programs.
¯ The water quality code makes it "unlawful for any person to cause pollution of
any waters of the state or to place or cause to be placed any wastes in a location where
they are likely to cause pollution of any air, land or waters of the state," and declares
any such action to be a public nuisance. This provision is expressly construed by
regulations to include nonpoint sources,z The regulations also expressly state that
nonpoint sources of pollution are to be investigated and enforced as in other cases of
pollution. Generally, in water pollution cases, the Executive Director of the
Department of Environmental Quality "shall make an order requiring such pollution to
cease within a reasonable time, or requiring such manner of treatment or of disposition
of the sewage or other polluting material as may in his judgment be necessary to
prevent further pollution. It shall be the duty of the person to whom such order is
directed to fully comply with the order of the Executive Director."* In cases of
noncompliance, the Department may institute an action in the proper court, and seek an
injunction, a civil penalty of up to $10,000 per violation, and/or misdemeanor criminal
penalties of $200 to $10,000, imprisonment for uo to 6 months, or both)
However, Oklahoma law divests the DEQ of jurisdiction over agricultural and
silvicultural nonpoint sources, instead assigning jurisdiction to the Department of
Agriculture for agricultural discharges and to the Conservation Commission for erosion
control.6 Neither of these entities appears to have enforcement authorities applicable to
nonpoint source discharges.7
Other Discharge Limitations
¯ The Oklahoma code provides that "a nuisance consists in unlawfully doing an
act ... which either: (1) [a]nnoys, injures or endangers the comfort, repose, health, or
safety of others; or (2) [o]ffends decency: or (3) [u]nlawfully interferes with, obstructs or
tends to obstruct, or renders dangerous for passage, any lake or navigable river, stream,
canal or basin, or any public park, square, street or highway; or (4) [i]n any way renders
other persons insecure in life, or in the use of property, provided, this section shall not
apply to preexisting agricultural activities. ’’~ It also states that "a public nuisance is one
which affects at the same time an entire community or neighborhood, or any
considerable number of persons, although the extent of the annoyance or damage
inflicted upon the individuals may be unequal.’’° The statutory definition of "nuisance"
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has been held to encompass both private and public nuisances in the context of a water
pollution caseJ° However, prior existing agricultural activities are presumed reasonable
and not a nuisance unless they have "substantial adverse effects.’’~
Remedies against p,ublic nuisance include indictment or information, civil
actions, or abatement. ~ A ’private person m.a,,y,, maintain civil action for a public
nuisance if it is specially injurious to himself, i~ Public nuisances also are subject to
abatement by "any public body or officer,"~4 or by the person injured. Is Public nuisance
also is a misdemeanor offense where penalties are not otherwise prescribed,m While
most Oklahoma nuisance cases dealing with water pollution stem from petroleum
industry operations, there are cases finding liability for discharge of improperly treated
municipal sewage,~7 ejection of excess storm water, ~s and crop damage from drifting
herbicides.m One case enjoined development of a landfill based on anticipatory nuisance
theoryJ°
¯ The Oklahoma code also provides that "no person, firm, [etc.] shall pollute or
permit the pollution of the water supply of a municipality, or any stream, pond, spring,
lake, or other water reservoir or groundwater aquifer,
which is used or which is being
held for use as a water supply by a municipality, z~ For purposes of this section,
"pollution" is defined as "contamination or other alteration of the physical, chemical, or
biological properties of any natural waters of the state, or such discharge of any liquid,
gaseous, or solid substance into any waters of the state as will or is likely to create a
nuisance or render such waters harmful or detrimental or injurious to the health, safety,
or welfare of the general public, or to domestic, commercial, industrial, agricultural,
recreational, or other leg!timate beneficial uses, or },o livestock, wild animals, birds, or
fish or other aquatic life. 2z To enforce this section, a municipality may bring an action
in the district court to enjoin any activity that will cause pollution of the water s, upply of
a municipality whether or not such activity is regulated, licensed, or inspected, za
Municipalities also may bring a civil action in which "the measure of damages shall be
the amount which will compensate for the detriment caused" by the pollutionfl
¯ Finally, "every person who throws or deposits any gas tar, or refuse of any gas
house or factory, into any public waters, river or stream, or into any sewer or stream
emptying into any such public waters, river or stream, is guilty of a misdemeanor."z~
Fish/Fisheries Laws
¯ The Wildlife Conservation Code provides that "no person may deposit, place,
throw, or permit to be deposited, placed or thrown, any lime. dynamite or other
explosive, poison, drug, sawdust, salt water, crude oil or any other deleterious, noxious
or toxic substance in any waters of this state, or in any place where such substances may
run or be washed into such waters."2~ Violators are subject to a criminal fine of from
$100 to $500 per day.z7 In addition, restitution damages "may be recovered by a state
environmental regulatory agency on behalf of the state in a civil action brought in the
district court.’’a~ Offending parties are "liable to pay the state an amount equal to the
sum of money reasonably necessary to restock such waters, [including] the replacement
cost of fish killed, costs of shipment and handling, and costs incurred in investigating,
locating or establishing the responsible person.’ 29
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OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ The State Board of Agriculture "shall administer silviculture best management
practices in cooperation with forestry land users under the provisions of state and
federal water pollution laws, which include the process to identify silviculturallyrelated nonpoint sources of pollution as defined by the Oklahoma Environmental
Quality Code and setting forth procedures and methods to control to the extent feasible
such sources.’’3° The statute does not expressly set out enforcement authority for best
management practices.

Agriculture Requirements
¯ The boards of county commissioners are "authorized to devise methods and
means to stop and/or prevent soil erosion or soil drifting in their respective counties.’’31
The board may issue orders directing "that the land subject to soil erosion and drifting
be cultivated, plowed, listed or planted, or may in any other manner take such steps as
are necessary to prevent such soil erosion and drifting.’’32 If the land owner fails to
comply with the order, the board is authorized to enter the land to take action to
prevent soil erosion and drifting. In this case, the board also may assess reasonable
restitution charges for the services taken against the affected lands. There also is a
Conservation District Act,33 which establishes a Conservation Commission that
administers cost-share programs to encourage the adoption of management practices to
prevent soil erosion and nonpoint source pollution. However, "[t]he Commission is not
authorized to implement mandatory compliance with management practices to abate
agricultural nonpoint source pollution," and does not appear to have enforcement
authority.34
* The Oklahoma Feed Yards Act establishes a license requirement for animal
feed yards, and states that "owners and operators who are granted a feed yards license
shall.., provide adequate drainage from feed yards premises of surface waters falling
upon the area occupied by such feed yards; [and] take such action as may be necessary
to avoid pollution of any stream, lake, river or creek.’’3~ Regulations implementing the
act require that Best Management Practices (BMPs) shall be utilized by concentrated
animal feeding operations. The Act also requires that "a Pollution Prevention Plan shall
be developed for each licensed facility. Pollution Prevention Plans shall ... include
measures necessary to limit pollutants in runoff or groundwater. ,,36
It is unlawful to operate a feed yard without a permit from the State Board of
Agriculture.37 The Board is authorized to enter premises to determine whether there are
any violations,38 and may revoke a permit after a hearing and an administrative
determination that the operator has violated the act or regulations.39 The Board also
may institute a civil action or criminal prosecution; a feed yard owner or operator "who
fails to take such action as may be reasonable and necessary to avoid pollution of any
stream, lake, river or creek ... or who violates any rule or regulation of the Board
adopted to prevent water pollution from feed yards pursuant to this act shall, upon
conviction, be deemed guilty of a misdemeanor, and upon conviction thereof may be
punished by a fine of $200 to $10,000 for each violation, by imprisonment for not more
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than 6 months for each violation, or by the assessment of a civil penalty up,, to $10,000
for each violation, or by any of such fine, imprisonment, and civil penalty.
In 1998, amendments provided additional coverage, including requiring annual
training for employees responsible for treatment, storage or application of animal
waste, increased setback requirements, and additional specific requirements for the
Pollution Prevention Plan and design standards for waste retention structures.41
¯ In 1998, Oklahoma also enacted legislation to regulate poultry waste in order
to protect water quality. The law requires submittal of an animal waste management
plan by every poultry feeding operation. It prohibits application of waste to land when
the ground is frozen, during rainstorms, or where the land is already saturated by
phosphorous or subject to severe erosion. Soil testing is require every three years,
except in watersheds threatened by nutrients, where it is required annually.
Commercial and private applicators of poultry, waste must be certified by the state. All
poultry feeding operations must register with the state annually and must utilize Best
Management Practices, including no discharge of poultry wastes to the waters of the
state, and isolation of stored poultry wastes from outside surface drainage by dikes and
other structures. Penalties for violations will be under a point system established by the
Board of Agriculture; applying poultry waste without a certificate is punishable by a
$5,000 fine.~2
¯ Under the agriculture code, "no person owning or operating a fertilizer storage
facility or a commercial fertilizer facility shall discharge .... place or cause to be placed
any fertilizer material in a location where it is likely to cause contamination of any
surface water or groundwater of this state.’’43 However, "the provisions of this
subsection shall not prohibit or otherwise restrict the land application of fertilizer for
agriculture purposes or plant growth.’’** After a public hearing, the Board of
Agriculture has authority to assess an administrative penalty of $100 to $1,000 for each
violation.~s The Board or its agent also may appl~ to court for an injunction,
notwithstanding the existence of other remedies at law. Violations also are reported to
the district attorney, who may institute appropriate proceedings to prosecute. Criminal
violations are misdemeanors, punishable by a fine of $200 - $10,000, and/or
imprisonment of up to 6 months.~8
¯ The water quality code contains prohibitions on the agricultural use of sewage
sludge near water. Under these provisions, "sludge shall not be applied within two (2)
feet of the highest seasonal water table nor applied to the land within one hundred (100)
feet of a stream or body of water: and ... sludge shall not be applied within two hundred
fifty (250) feet of a public or private water supply.~7 As in other kinds of pollution cases,
the Executive Director of the Department of Envii’onmental Quality "shall make an
order requiring such pollution to cease within a reasonable time, or requiring such
manner of treatment or of disposition" " of the sewage or oth,,er~8 polluting material as may
in his judgment be necessary to prevent further pollution. For noncompliance, the
Department may institute an action in the proper court, and seek an injunction, a civil
penalty of up to $10,000 per violation, and/or misdemeanor criminal penalties of $200
to $10,000, imprisonment for up to 6 months, or both.~9
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¯ The pesticide law ~0 includes registration of pesticides and licensing of pesticide
applicators, but no provisions directly applicable to nonpoint pollution. The Board of
Agriculture is authorized to adopt regulations on pesticide use as appropriateJ~
Development and Other Earth-Disturbing Activities
¯ The water quality code directs the Environmental Quality Board to promulgate
rules bringing stormwater discharges into the state point source permitting programJ2
These regulations require "construction sites associated with industrial activity, that
will result in the disturbance of 5 or more acres total land area" to obtain a permit for
discharge of stormwaterJ3 The permit requires a storm water pollution prevention plan
to be developed for each construction site covered by the permit. Enforcement of the
prohibitions is through the state pollution discharge elimination system. Thus, strictly
speaking, such sites are treated as point sources.
¯ The municipality code requires that "lands [acquired by the municipality for
waterworks] within 660 feet of the margin of a reservoir at maximum high water and
necessary for natural drainage into the reservoir, shall not be used ... for any purpose
other than the protection of the reservoir and the waters thereof from contamination
and pollution. No structures shall be placed on such lands by the municipality,
individual or corporation, except as are necessary in the furtherance of theprotection of
the reservoir from contamination or pollution, and in the use of the waterJ~ A
municipality has a right of action for damages resulting from pollution of its water
supply, and damages "shall be the amount which will compensate for the detriment
caused thereby.’’ss
Endnotes
~. 27A Okla. Stat. 5 2-6-105.
2. Okla. Regs. 252:610-7-1.
3. Okla. Regs. 252:610-7-4.
4. 27A Okla. Star. 5 2-6-105.
s. 27A Okla. Star. 5 2-6-901.
6. 27A Okla. Star. 55 1-3-101(B)(2), (D), (F).
7. As noted below, the Conservation Commission administers a cost-share program to encourage the
adoption of management practices to prevent soil erosion and nonpoint source pollution. 27A Okla. Star.
55 3-2-106 (A)(20). However, the same section also states that "It] he Commission is not authorized to
implement mandatory compliance with management practices to abate agricultural nonpoint source
pollution." Id.
8. 50 Okla. Star. 5 1.
9. 50 Okla. Star. 5 2.
m. N.C. Corff Parmership v. Oxy USA, Inc., 929 P.2d 288 (Oklal 1996).
u. 50 Okla. Star. 5 1.1.
~2. 50 Okla. Star. 5 8.
~3. 50 Okla. Star. 5 10.
14 50 Okla. Star. 5 I 1.
~s’ 50 Okla. Star. 5 12.
~6. 21 Okla. Stat. 5 1191.
,7. City of Bethany v. Municipal Securities Co., 274 P.2d 363 (Okla. 1954).
~8. City of McAlester v. King, 317 P.2d 265 (Okla. 1957).
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Young v. Darter, 363 P. 2d 829 (Okla. 1961).
Sharp v. 251st Street Landfill, 925 P.2d 548 (Okla. 1996).
II Okla. Stat. § 37-115.
Ii Okla. Star. § 37-115.
11 Okla. Star. § 37-I 15.
11 Okla. Star. § 37-116.
21 Okla. Star. § 1194.
29 Okla. Star.§ 7-401.
29 Okla. Star. § 7-401.
29 Okla. Star. § 7-401a.
29 Okla. Star. § 7-401a.
2 Okla. Stat. § 1301-I03.
82 Okla. Star. § 521.
82 Okla. Star. § 521.
27A Okla. Star. § 3-I-I01 et seq.
27A Okla. Star. § 3-2-I06(A)(20): see also 27A Okla. Star. § 3-2-I07.
2 Okla. Star. § 9-210(3).
Okla. Regs. 35:30-35-9(2).
2 Okla. Star. § 9-208.
2 Okla. Star. § 9-206.
2 Okla. Star. § 9-211.
2 Okla. Star. § 9-212.
S.B. 1175 (June I0, 1998, effective August i, 1998).
S.B. 1170 (May 20, 1998, effective july I, 1998).
2 Okla. Stat.§ 8-68a.
44"2 Okla. Star. § 8-68a.
2 Okla. Stat. § 8-74.
2 Okla. Star. § 8-74.
27A Okla. Star. § 2-6-501.5.
27A Okla. Star. § 2-6-105.
27A Okla. Star. § 2-6-901.
2 Okla. Stat. § 3-61 et seq.
2 Okla. Star. § 3-85.
27A Okla. Star. § 2-6-205(B).
Okla. Regs. 252:605, App. E.
II Okla. Stat. § 37-104.
ii Okla. Star. § 37-116.
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OREGON
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Oregon’s water pollution control law includes some provisions that may be used
to take enforcement action against nonpoint source discharges that pollute the waters,
that consist of wastes or that result in water quality violations except for forestry
conducted in compliance with BMPs.
¯ Oregon’s general discharge limitation provision prohibits persons from
polluting "any waters of the state," from placing waste where it is "likely to escape or be
carried into the waters of the state by any means," and from discharging wastes into
water if the discharge reduces water quality "below the standards established by rule
for such waters...’’~ There are exemptions for discharges in accordance with a valid
discharge permit,z The general prohibition is not expressly limited to point sources and
thus can address nonpoint source discharges as well. Violations of the general
prohibition provision are deemed a "public nuisance.’’~
Other Discharge Prohibitions
¯ As noted above, public nuisance law applies to pollution discharges.
However, Oregon law preempts any local government laws that make a forest or farm
practice a nuisance, and the statute grants immunity from private nuisance actions for
farming or forest practices "occurring on lands zoned for those uses" or "allowed as
preexisting nonconforming use," unless the claim is for damage to crops, death, or
serious physical injury)
Fish/Fisheries Laws
¯ Oregon state law establishes liability "where the injury, death, contamination
or destruction of fish or other wildlife...or other wildlife habitat results from pollution"
or from a permit violation. The Oregon Department of Environmental Quality ("DEQ"),
Department of Fish and Wildlife or Attorney General may bring a civil suit if 60 days
have passed following state agencies issuing a notice of violation and demand for
reparations without compliance,s The person is liable to the state for the value of the
injured or destroyed fish or wildlife and for all costs of restoring fish and wildlife
production and habitat.6
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ Under the Forestry Practices Act (or "Act"), forest operations in Oregon must
be conducted in accordance with the rules and standards "relating to air and water
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pollution control..." Further, state law requires the state Forestry Board to establish best
management practices (°’BMPs") "to insure that to the maximum extent practicable
nonpoint source discharges of pollutants resulting from forest operations on forestlands
do not impair the achievement and maintenance of water quality standards.’’7
Operators are required to comply with BMPs, unless they can demonstrate that
alternative practices yield better results.8 BMPs are subject to review pursuant to a
petition on the basis that forestry operations being conducted in accordance with them
is contributing to violations of water quality standards. The Forestry Board must revise
the BMPs within two years or dismiss the petition? The State Forester enforces these
requirements through inspection, enforcement, notice of violation, and issuance/service
of administrative orders, such as cease and desist or reparation orders.m The Act
provides for general criminal and civil penalties,I~ including potential civil sanctions of
up to $5000 per violation)2 However, where forest operators are in compliance with the
BMPs, then the operationa are not considered in violation of any water quality
standards.13 Also, forestry operations are immune from private nuisance actions if they
are in compliance with the Act and with BMPsJ4
¯ The Act contains other requirements governing forestry operations, including
authorizing the Forestry Board to require a written plan for forestry operations if
operations are within one hundred feet of a stream used by fish or for domestic use.t5
Also, operators must give written notice of chemical applications to the State Forester
who in turn must notify persons who request it, are within 10 miles of the application
and hold downstream surface water rights,m Enforcement authorities are the same as
those identified above under the Act.

¯ State law only permits the state Environmental Quality Commission and DEQ
to impose "effluent limitations" on nonpoint source discharges resulting from forest
operations if such limitations are federally mandatedY See ~ enforcement of
general discharge limitations.

Agriculture Requirements
¯ The Oregon Department of Agriculture ("DOA") is required to develop rules
"that directly regulate farming practices...that are for the purpose of protecting water
quality" and that are applicable to "exclusive farm zones" under the state planning law
or other agricultural lands)8
¯ The DOA may also designate areas to be governed by a water quality
management plan and adopt rules that require landowners in the affected area to
perform those actions necessary to carry out the plan.m In general, all activities, which
include pesticide use, irrigation, grazing, within the affected area of the plan must be
conducted "in full compliance with the plan and rules implementing ~ plan and with
all rules and standards of the EQC relating to water pollution control... 20 The DOA is
authorized to determine compliance with the management plan through entry and
inspection and must give notice of violation and opportunity for compliance prior to
assessing a civil penalty which can be up to $2500 for the first violation and up to
$10,000 for a second violation. In addition, violations of the plan and/or rules are
subject to all remedies and sanctions available to the DEQ or the EQCY
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¯ In general, pesticide use is regulated under the water quality management plan
dlscussed" above, but Oregon law also contains, a specific, z3 pesticide r,egistration and
labeling requirement with concomitant Civllpenaltles. However, reasonable and
prudent" pesticide use is an accepted farm practice and thus immune from private
nuisance suits.24

¯ State law establishes a permit requirement for confined animal feeding
operations containing conditions that "assure that wastes are disposed of in a manner
that does not cause pollution of the surface and ground waters of the state."zs The
program is administered by the DOA which has the authority "to enter and inspect" and
to conduct investigations at any time that a complaint a11eges a violation presenting "an
immediate threat to public health and safety."z6 The statute also authorizes civil
penalties for operating without a pen~nit and for violations "relating to the control and
prevention of water pollution from a confined animal feeding operation."z7
¯ Also Oregon regulations encourage a11 government agencies to coordinate
planning and implementation of nonpoint source controls including "possible
modification of irrigation pr,a, ctices to reduce or minimize adverse impacts from
irrigation return flows" and streambank erosion reduction projects."~8
Development and Other Earth-Disturbing Activities
¯ Oregon has an integrated state land use planning process. When the state
planning commission ("commission") prepares comprehensive land use plans, setting
the parameters for local land use planning, it must "give consideration to" a variety of
environmentally sensitive areas, including flood plains, estuarine areas, tide, marsh and
wetland areas, lakes and lakeshores, coastal areas, and wilderness and scenic areas,z~
The commission also has authority to designate "areas of critical state concern" as part
of the planning process.3° In terms of enforcement, the commission is authorized to
order local governments to bring land use requirements into compliance with the
comprehensive plan.3~ The commission, as well as the county governing bodies, has
investiga,,tive and hearing authority for alleged violations in the "areas of critical state
concern, and injunctive relief is available. Remedies for noncompliance include
withholding state grant money to local governments and legal and equitable remediesJ~
Construction erosion control measures are authorized under the statewide land use
planning law.
Endnotes
Ore. Rev. Star. 468B.025(1).
Ore. Rev. Star. 468B.050.
Ore. Rev. Stat. 468B.025(3).
Ore. Rev. Stat. 30.934-7.
Ore. Rev. Star. 468B.060(2).
Ore. Rev. Star. 468B,060(1).
Ore. Rev. Star. 527.765.
OAR 629-24-i02.
Ore. Rev. Star. 527.765.
~o Ore. Rev. Star. 527.680.
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Ore. Rev. Star. 527.990 & 527.992.
Ore. Rev, Stat. 527.683-687.
Ore. Rev. Star. 527.770.
Ore. Rev. Star. 30.936.
Ore. Rev, Stat. 527.670(3)(a)(A).
Ore. Rev, Star. 527.670(6).
Ore. Rev. Star. 527.765(3).
Ore. Rev. Star. 561.191.
Ore. Rev. Star. 568.909 & 568.912.
Ore, Rev. Star. 568,930.
Ore, Rev. Star. 568.915, 568.918 & 568,933,
Ore. Rev. Star, 568.930.
Ore. Rev. Stat. 634.xxx & OAR 603-57-xxx. (cite?)
Ore. Rev. Star. 30,939.
Ore. Rev, Star. 468B.215.
Ore. Rev. Star. 468B.217, 468B.224, & 468B.226.
Ore. Rev. Stat. 468B.220, 468B.230.
OAR 340-41-026(i ~) (c).
Ore. Rev, Star. 197.230(1)(c ).
Ore, Rev, Stat. 197.405.
Ore. Rev. Star. 197.320.
Ore. Rev. Stat. 197,430 & 197.410.
Ore. Rev. Star. 197.335(4)-(6).
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PENNSYLVANIA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Pennsylvania’s Clean Streams Law contains several provisions that may be used
to take enforcement action against nonpoint source discharges.
¯ "It shall be unlawful for any person or municipality to put or place into any of
the waters of the Commonwealth, or allow or permit to be discharged from property
owned or occupied by such person or municipality into any of the waters of the
Commonwealth, any substance of any kind or character resulting in pollution as herein
defined.’’1 "Pollution" under the Clean Streams Law "shall be construed to mean
contamination of any waters of the Commonwealth such as will create or is likely to
create a nuisance or to render such waters harmful, detrimental or injurious to public
health, safety or welfare, or to domestic, municipal, commercial, industrial, agricultural,
recreational, or other legitimate beneficial uses, or to livestock, wild animals, birds, fish,
or other aquatic life, including but not limited to such contamination by alteration of the
physical, chemical or biological properties of such waters, or change in temperature,
taste, color or odor thereof, or the discharge of any liquid, gaseous, radioactive, solid, or
other substances into such waters."
¯ Regulations further specify that "The waters of the Commonwealth may not
contain toxic substances attributable to point or nonpoint source waste discha,,rges in
concentrations or amounts that are inimical to the water uses to be protected, z And
further that "Persons and municipalities engaged in an activity which includes the
impoundment, production, processing, transportation, storage, use, application or
disposal of polluting substances shall take necessary measures to prevent the substances
from directly or indirectly reaching waters of this Commonwealth, through accident,
carelessness, maliciousness, hazards of weather or from another cause.’’a
¯ "No person or municipality shall place or permit to be placed, or discharged or
permit to flow, or continue to discharge or permit to flow, into any of the waters of the
Commonwealth any industrial wastes, except as hereinafter provided in this Act."4 The
term industrial waste includes any substance other than sewage resulting from any
"establishment."
¯ The Department of Environmental Protection also has the authority to regulate
and "enforce refisonable orders and regulations for the protection of any source of water
for present or future supply to the public, and prohibiting the pollution of any such
source of water rendering the same inimical or injurious to the public health or
objectionable for public water supply purposes.’’~
Violation of the Clean Streams Law is a summary offense punishable by a fine of
not less than $100 nor more than $10,000 for each offense, and, in default of payment of
such fine, imprisonment for ninety days.6 Willful or negligent violations are
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misdemeanors of the third degree punishable by a fine of not less than $2,500 nor more
than $25,000 for each separate offense and/or imprisonment in the county jail for a
period of not more than one year.7 Civil penalties may be assessed not to exceed $10,000
per day per violation,8 and the department may issue orders or seek injunctive relief.9
Other Discharge Limitations
¯ Nuisance law is available as an enforcement mechanism, and the Clean
Streams Law declares certain water pollution discharges abatable as nuisances. "The
discharge of...any substance into the waters of this Commonwealth, which causes or
contributes to pollution as herein defined or creates a danger of such pollution is hereby
declared not to be a reasonable or natural use of such waters, to be against public policy
and to be a public nuisance.’’’° "Any activity or condition declared by this act to be a
nuisance or which is otherwise in violation of this act, shall be abatable in the manner
provided by law or equity for the abatement of public nuisances.’’LI
While Pennsylvania law does limit nuisance claims against agricultural
operations that have been in existence for a year or more, these limitations expressly do
not restrict or impede the authority of the Commonwealth to protect the public health,
safety and welfare, nor do they affect or defeat private actions for damages resulting
from violations of law or "on account of any pollution of, or change in condition of, the
waters of any stream." L2
Fish/Fisheries Laws
¯ No person shall: "Allow any substance, deleterious, destructive, or poisonous
to fish, to be turned into or allowed to run, flow, wash or be emptied into any waters
...,,~3 "In criminal prosecutions under this section for water pollution known to be
injurious to fish, it is not necessary to prove that the violation has actually caused the
death of, or damage to, any particular fish.’’t4
¯ "No person shall alter or disturb any stream, stream bed, fish habitat, water or
watershed in any manner that might cause damage to, or loss of, fish without the
necessary permits."’5
¯ "It is unlawful for any person to throw, discard, leave, emit, deposit or allow
the depositing of any garbage, bottles, cans, rubbish, wire, glass, paper, cardboard or
wooden boxes, or cartons or any other type of debris, trash or other thing or substance
in or along any waters or on any lands adjacent or contiguous to waters or in such
manner that the thing or substance deposited flows into or is carried by wind into such
waters or lands."’6 The Commonwealth may recover damages in a civil action against
"any person who kills any fish or who injures any streams or stream beds by pollution
or littering."~z
The Fish & Boat Commission may pursue criminal prosecution for violations of
the law and regulations. Sanctions are up to $5,000 and/or imprisonment for up to five
years, and a fine of $10 per fish killedY
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OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ With respect to erosion and sediment control, forest harvesting activities
involving earthmoving must comply with the regulatory program described under
"Development and Other Earth-Disturbing Activities" below, including obtaining the
necessary permit. Enforcement is under the Clean Streams Law.
Agriculture Requirements
¯ With respect to erosion and sediment control, although they do not need to
obtain a permit, landowners engaged in plowing and tilling must nevertheless develop
and implement an erosion and sediment control plan.s9 Enforcement is under the Clean
Streams Law.
¯ The Nutrient Management Act requires livestock operations to engage in
nutrient management planning for all operations where the animal density exceeds two
Animal Equivalent Units per acre’. All such plans must be developed for operators by
nutrient management specialists, and must be fully implemented within three years of
their approval by local conservation districts. Also, any agricultural operation found in
violation of the Clean Streams Law may be required to submit a plan within three
months thereof,z° Final regulations under the Act were published in June 1997.
Violations of plans are punishable by a civil penalty of not more than $500 for the first
day of each offense and $100 for each additional day of continuing violation. The State
Conservation Commission may issue a warning in lieu of penalty where the owner or
operator takes mediation action to resolve the violation. Enforceme,~t orders and
injunctive relief are available,z~
¯ Special water pollution control regulations provide that manure storage
facilities and land application of animal manures are exempt from water pollution
control permitting if the design and operation are in accordance with practices
described in Pennsylvania publications of best practices for these activities.22
Otherwise, permitting is needed under the Clean Stream Law.
¯ Pennsylvania requires certification of pesticide applicators,z3 and provides that
"An application of a pesticide may not be made where weather conditions are such that
it can be expected that the pesticide will move off of the proposed application site.’’z4
Development and Other Earth-Disturbing Activities
¯ Earthmoving activities within the Commonwealth must "be conducted in such
a way as to prevent accelerated erosion and the resulting sedimentation." The person
engaged in such activities "shall develop, implement and maintain erosion and
sedimentation control measures which effectively minimize accelerated erosion and
sedimentation. The erosion and sedimentation control measures shall be set forth in a
plan.., and be available at all times at the site of the activity.’’2~ A permit is required
prior to commencement of the activity. A permit is not required if the activity involves
"plowing or tilling for agricultural purposes" or if the earthmoving activity disturbs less
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than 25 acres. DEP can reduce the acreage limitation on a statewide basis, for special
areas, or for counties or municipalities,z~ Administration and enforcement of the
program may be delegated to counties and other units of local government that have an
acceptable plan approved by the DEP.z7 Enforcement is under the Clean Streams Law,
source of the discharge provisions discussed above, but also includes the withholding
of building permits.2~
Endnotes
L. 3 P.S. section 691.401.
2. 25 Pa. Admin. Code § 93.Sa(a).
3. 25 Pa. Admin. Code 5 101.3(a).
4. 3 P.S. § 691.301.
5. 3 P.S. section 691.501.
6, 3 P.S. § 691.602(a).
73 P.S. § 691.602(b).
8.3 P.S. § 691.605.
93 P.S. § 691.610.
~o. 3 P.S. 5 691.3; see also § 691.401, § 691.503.
u. 3 P.S. 5 691.601.
~z. 3 P.S. 55 954, 955.
,3. 30 Pa.C.S.A. § 2504(a)(2).
t4. 30 Pa.C.S.A. 5 2504(b).
Ls. 30 Pa.C.S.A. 5 2502(a).
~6. 30 Pa.C.S.A. § 2503(a).
~7. 30 Pa.C.S.A. § 2506(a).
~6. 30 Pa. C.S.A. 55 2102, 2502-2506, 923(b).
~9. Pa. Admin. Code § 101.4(b).
20. 3 P.S, 5 1706.
2~. 3 P.S. 5 1712, 5 1714.
22. 25 Pa. Admin. Code 5 101.8.
23’7 Pa. Admin. Code 55 128.1 et seq.
24. 7 Pa. Admin. Code 5 128.103(c).
25. 25 Pa. Admin. Code 5 102.4.
28. 25 Pa. Admin. Code 5 102.31.
27. 25 Pa. Admin. Code § 102.41.
28. 25 Pa. Admin. Code 55 102.42, 102.43.
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PUERTO RICO
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Puerto Rico’s water pollution control law includes one provision that may be
used to take enforcement action against nonpoint source discharges capable of leading
to violation of water quality standards, and another that allows the Commonwealth’s
regulatory authority to adopt enforceable prohibitions on unpermitted discharges that
could be used to regulate nonpoint sources.
¯ "It shall be unlawful for any-person, directly or indirectly, to throw, discharge,
pour or dump, or permit to be thrown, discharged, poured or dumped into the waters,
any organic or inorganic matter capable of polluting or of leading to the pollution of
such waters in such manner as to place them out of the minimum standards of pur!ty
that the Secretary of Health [now Board of Environmental Quality] may establish...’~
This provision is enforceable by a notice, and after one year, final order requiring
cessation of water pollution,z Injunctive relief and penalties for violations are available.
¯ The Board of Environmental Quality is authorized "to forbid any discharge of
pollutants by any natural or, juridical person...which do not have the corresponding
permit issued by the Board. ~ This provision allows the Commonwealth to regulate
nonpoint source pollution by permit if it chooses to do so. Enforcement is via
administrative orders, injunctions, and penalties.
Other Discharge Limitations
¯ Statutory authority over public health nuisances includes authority to
promulgate regulations "guarding from,~ontamination all streams from which water for
d~:inking or domestic purposes is taken. 4 Violations of any such regulations are subject
to fines of $25 to $100 and/or jail sentence of 1-2 months.~
¯ Placing "any dead animal, or the offal or filth from any slaughterhouse, pen or
butcher shop" into a water body used for drinking water is prohibited, and is
punishable by a fine up to $1000 and/or jail sentence up to one year)
¯ There is also general authority to abate nuisances. Nuisance is defined as
"anything which is injurious to health, or indecent, or offensive to the senses, or an
obstruction to free use of property, so as to interfere with the comfortable enjoyment of
life or property.’’7 Public nuisance defined as "anything which is injurious to health, or
indecent, or offensive to the senses, or an obstruction to free use of property, so as to
interfere with the comfortable enjoyment of life or property by an entire community or
neighborhood.’’s
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Fish/Fisheries Laws
¯ "It is prohibited to throw or cause to be thrown or deposited into any lake,
lagoon, spring, river, brook, channel, or any body of water of Puerto Rico, oils, acids,
poisons, or any other substance which kills or destroys fish, crustacea, or mollusca.’’9
But there is an exception from the prohibition for "the residue or waste of any factory or
industrial or agricultural enterprise" if a permit is obtained from the Secretary of
Agriculture and Commerce [later Secretary of Natural Resources]. Violations by legal
persons are subject to a minimum fine of $500; by natural persons, a maximum fine of
$200 and/or jail sentence of up to 90 days:
OPERATIONAL REQUIREMENTS
Forestry Requirements
Puerto Rico laws do not appear to contain specific enforceable requirements
regarding forest practices.
Agriculture Requirements
¯ Soil conservation districts are authorized "to formulate regulations governing
the use of lands within the district to formulate soil resources and prevent and control
erosion....Land regulations adopted pursuant to this section shall have the force and
effect of law in the said district, and shall be binding upon all occupiers of lands within
such district."L° Regulations may include: prohibition of operations or practices;
requiring particular methods of cultivation or land use; cropping programs or tillage
practices; "and provisions requiring any other means, measures, operations, and
programs as may assist conservation of soil resources and prevent or control soil
erosion in the district." Supervisors may file for judicial enforcement of regulations. L~
Violation of land-use regulations is a misdemeanor, punishable by fine of $25-$100.~z
¯ "Cattle or horses shall be bathed or watered only at the places set aside for this
purpose.’’13
¯ Laws regulating pesticide applicators may provide some basis for addressing
nonpoint source pollution resulting from improper practices.~4
Development and Other Earth-Disturbing Activities
No operating requirements are set forth, apart from any that may be contained in
urban stormwater programs under the Clean Water Act or that may be authorized by
general land use regulations. However, land use regulations, particularly in the coastal
zone, address some activities that may result in nonpoint source discharges.
Endnotes
~. P.R. Laws Ann. tit.24, § 595.
2. P.R. Laws Ann. tit. 24, § 596.
3. PR. Laws Ann. tit. 12, § 1131(13)(A)(1).
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~’ P.R. Laws Ann. tit. 3, 5 178.
2. P.R. Laws Ann. tit. 3, 5 187.
8. P.R. Laws Ann. tit. 33 5 1368.
r P.R. Laws Ann. tit. 32, 5 2761.
8. P.R. Laws Ann. tit. 33, 5 1365.
9. P.R. Laws Ann. tit. 12, 5 61.
to. P.R. Laws Ann. tit. 5, 5 246.
t~ P.R. Laws Ann. tit. 5, § 248.
~z. P.R. Laws Ann. tit. 5, § 247.
t3, P.R. Laws Ann. tit. 12, 5 803.
t~ P,R. Laws Ann. tit. 5 55 1001-1016.
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RHODE ISLAND

Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Rhode Island’s water pollution law includes a provision that may be used to take
enforcement action against nonpoint source discharges of pollutants that are placed on
land, or nonpoint source discharges of solid waste or debris.
¯ "It shall be unlawful for any person to place any pollutant in a location where it
is likely to enter the waters or to place or cause to be placed any solid waste materials,
junk, or debris of any kind whatsoever, organic or non organic, in any waters." L These
prohibitions on the placement of "any pollutant" on land where it may enter water, and
on the placement of solid wastes, junk, and debris in any water, can be applied to
nonpoint source water pollution. (In contrast, another subsection prohibits "discharge
[of] any pollutant" from a "point source.)"2 Enforcement includes notices of violation,
compliance orders, injunctive relief, criminal liability, and civil penalties of up to
$25,000 per day.a
Other Discharge Limitations
¯ Common law nuisance liability may be available with respect to some
instances of nonpoint source discharges. However, nuisance liability under Rhode
Island law does not apply to odors or dust from farming practices, nor to the use of
pesticides, rodenticides, insecticides, herbicides or fungicides.
¯ A state wetlands law contains a provisi6n that may also provide some
enforceable authority with respect to certain nonpoint discharges. "No person, firm,
industry, company, corporation, city, town, municipal or state agency, fn’e district, club,
nonprofit agency, or other individual or group, may...place trash, garbage, sewage,
highway runoff, drainage ditch effluents [sic], earth, rock, borrow, gravel, sand, clay,
peat or other materials or effluents upon.., or otherwise change the character of any
fresh water wetland as herein defined without first obtaini.n,g the approval of the
director of the department of environmental management. * However, normal farming
and ranching activities are exempt from the permitting process,s
Fish/Fisheries Laws
¯ "No person shall place, deposit, or explode any substance injurious to the
health or life of a fish in any stream or fresh water pond within this state..."8 This
provision is enforceable by the attorney general in court; and the sanction is a
misdemeanor, punishable "by a fine of not more than $500 or imprisonment for up to 90
days or both. ’~
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OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ Cutting of trees for commercial forest products requires registration with the
department of environmental management as a "woods operator" and cutting without
such registration is a misdemeanor punishable by a fine of $100 to $500.8 This provision
may serve as a basis for imposing some requirements.
Agriculture Requirements
The state’s agriculture laws do not appear to contain independently enforceable
provisions relating to regulation of agricultural nonpoint source discharges.
¯ Pesticides being used in viol~tion of any requirements may be subject to an
order, and violations may give rise to civil penalties of up to $10,000 and criminal
penalties for knowing violations of up to $25,000 and/or 60 days imprisonment.9
Development and Other Earth-Disturbing Activities
Apart from any requirements that may be contained in urban stormwater
programs under the Clean Water Act or that may be authorized by general land use
regulation such as zoning, Rhode Island law provides some additional authority.
¯ Cities and towns may adopt a model soil erosion and sediment control
ordinance that is an enforceable mechanism.1°
¯ The state’s Coastal Resources Management Program can adopt regulations
affecting activities within 200 feet of shoreline fe.atures, which includes some limits
relevant to nonpoint source pollution. Enforcement is via cease and desist orders, and
administrative penalties of up to $1000 plus $100 per day (with aggregate limit of
$5000); or misdemeanor convictions for knowing violations, with a $500 fine and/or 3
months imprisonment. ~1
Endnotes
~ R.L Gen. Laws § 46-12-5(a).
z. R.L Gen. Laws §§ 46-12-5(b), 46-12-1.
~’ R.I. Gen, Laws §§ 46-12-9 to -16.
4. R.L Gen. Laws § 2-1-21.
s. R.L Rule 6.08.
8. R.I. Gen. Laws § 20-11-I0.
7. R.I. Gen. Laws §§ 20-1-11, 20-1-16.
8. R.I. Gen. Laws §§ 2-15-1, 2-15-4.
9, R.L Gen. Laws § 23-25-21, § 23-25-28.
to. R.I. Gen. Laws §§ 45-46-2, 45-46-5.
u, R.L Gen. Laws §§ 46-23-2, 46-23-6, 46-23-7.1 to -7.3.
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SOUTH CAROLINA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
The state has a broad general pollution prohibftiqn, applicable to nonpoint
sources as well as point sources.
¯ "It shall be unlawful for any person, directly or indirectly, to throw, drain, run,
a11ow to seep or otherwise discharge into the environment of the State organic or
inorganic matter, including sewage, industrial wastes and other wastes, except as in
compliance with a permit issued by the Department [of Health and Environmental
Control]."~ Enforcement includes administrative "orders requiring the discontinuance
of the discharge of sewage, industrial waste, or other wastes into any waters of the
state," injunctive relief, civil penalties of up to $ i0,000 per day, and criminal penalties
for willful or negligent violation of $500 to $25,000 per day and/or imprisonment for up
to two years,z
Other Discharge Limitations
¯ Common law and statutory nuisance remedies for water pollution are
prese~ed by the state’s Pollution Control Act.3
¯ Some nuisance-related provisions related to navigable waterways may have
limited utility with respect to some forms of nonpoint source water pollution. Cutting
trees, tree tops, brush or logs or "throwing any refuse material whatever into any
navigable river or harbor" is a misdemeanor punishable by fine of up to $250 or
imprisonment for up to two years.4 "Any person who shall fell, cut, or throw or cause
to be felled, cut, or thrown across or into any of such streams any tree, log or other
timber or any trash, brush, debris or obstruction of any kind whatsoever will be guilty
of a misdemeanor" and is punishable by fine of up to $50 or imprisonment for up to 30
daysJ Obstruction of a navigable stream without a permit or authorization is a
nuisance,a

Fish/Fisheries Laws
¯ "Any person who discharges organic or inorganic matter into the waters of this
State ... to the extent that the fish, shellfish, aquatic animals, wildlife or plant life
indigenous to or dependent upon the receiving waters or any property are damaged or
destroyed shall be liable to the State for such damages as may be proved [in court]...
The civil remedy herein provided shall not be exclusive and any agency, commission,
department or political subdivision of the State with appropriate authority may
undertake in its own name an action to recover such damages as it may deem advisable
independent of this subsection." 7
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OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ State law requires registration of foresters and licensing, but does not directly
regulate forest practices on private lands. Violation of registration requirements is
punishable as a misdemeanor.8
¯ The "Erosion and Sediment Reduction Act,’’9 discussed at greater length under
"built environment" below, applies to forestry and other land-disturbing activities on
State-owned lands. "The Department [of Health and Environmental Control] must
promulgate regulations for erosion and sediment reduction and stormwater
management only on land either owned by the State, a State agency,,, or a quasi-state
agency or land under the management or control of such an entity... ~0 A state agency
found by DHEC in noncompliance must take steps to correct the problem. In addition,
the State Engineer must ensure that the regulations are followed on all land and land
disturbing activities within the State Engineer’s jurisdiction. However, the DHEC
regulations do not apply to lands .controlled by the State Forestry Commission,~1 which
applies its own "Erosion, Sediment and Stormwater Manag,,emen, t Plan" on state forest
lands,lz The State Forestry Commission must develop this plan’ in consultation with
DHEC to reduce erosion, sediment on forest land owned or managed by the Forestry
Commission, and must implement these regulations.~3
Agriculture Requirements
¯ "The commissioners of any [soil and water conservation] district may
formulate regulations governing the use of lands within the district in the interest of
conserving soil and soil resources and preventing and controlling soil erosion.’’!4 The
process may include a public hearing, but must be approved by a referendum by
landowners and garner at least 2/3 support: hov~ever, commissioners are not obliged to
adopt regulations even if the 2/3 vote approves them.~5 A court may order the
landowner to perform the work necessary to comply, or may authorize the
commissioners to enter upon the land and do so and recover their costs from the
landowner.~6
¯ The state’s chemigation law provides that any irrigation system which is
designed or used for the application of fertilizer, pesticide, or chemicals must be
equipped with an anti-syphon device adequate to protect against contamination of the
water supply. Violations are punishable by a civil penalty of up to $500 per dayY
¯ South Carolina law provides for registration of pesticides, licensing of dealers,
and certifying applicators, but has no specific water pollution provisions. Enforcement
is via license actions, civil penalties, and misdemeanor prosecutions.~8
Development and Other Earth-Disturbing Activities
¯ The Stormwater Management and Sediment Reduction Act applies throughout
the state on lands not owned by the state.~9 It is administered by DI-IEC in coastal
counties, elsewhere by local government - as a delegated program subject to DHEC
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oversight.2° Unless exempted, no person may engage in a land disturbing activity
without first submitting a stormwater management and sediment control plan to the
appropriate implementing agency and obtaining a permit to proceed.’’z~ The law
further provides for development of watershed master plans in designated watersheds,
and all projects must be consistent with these plans.2~ Under the regulations, projects
less than 2 acres must submit a simplified plan (no permit, but inspection and
enforcement); projects 2-5 acres require a permit, meeting design and performance
standards; projects 5 acres or greater require a permit (integrated with NPDES
stormwater program); and projects I0 acres or greater must have sediment basin or
other practice meeting an 80 % removal efficiency standard. The regulations also specify
maintenance requirements and correction of offsite damage.~3 The law exempts:
agricultural activities (except buildings larger than I acre); forestry activities; mining
activities; single family residences not part of a common development; activities
otherwise licensed or permitted where conditioned on compliance, public service
corporation activities otherwise regulated, railroad activities, and state-owned or
managed lands where the activities are regulated by the Erosion and Sediment
Reduction Act, discussed below.~4 Enforcement includes issuance of stop work orders,
required submission of plans, and correction of violations,z~ and civil actions for civil
penalties of up to $I,000 per day, and injunctive relief.26 This law also provides for
designation of special protection areas. "In addition to the other regulatory
requirements in this chapter, designated watersheds shall have the regulatory
requirements for land disturbing activities within the watershed clearly specified
through a watershed management plan which includes nonpoint source pollution
control, stormwater management, and flood control components...’’z7
¯ The Erosion and Sediment Reduction Act applies only to state lands, and is
administered by DI-IEC with the cooperation of various affected state agencies and land
managers,z8 "The Department must promulgate regulations for erosion and sediment
reduction and stormwater management only on land either owned by the State, a State
agency,,or a quasi-state agency or land under the management or control of such an
entity... 29 The DHEC and Dept. of Transportation are to promulgate regulations
together for transportation related matters.3° Regulations provide that there can be no
land disturbing activity without an "erosion and sediment control and stormwater
management plan approved by the State Engineer or the former Land Resource
Conservation Commission. Furthermore, all erosion, sediment, and stormwater
problems not addressed by the plans must be corrected.3z A state agency found by
DHEC in noncompliance must take steps to correct the problem. In addition, the State
Engineer must ensure that the regulations are followed on all land and land disturbing
activities within the State Engineer’s jurisdiction. No sanctions are specified in the
law.33
¯ State law establishes a comprehensive regulatory scheme for South Carolina’ 8
coastal counties.34 The law provides for a management plan by DHEC’s Coastal
Division, and that zoning ordinances in critical areas are adopted as part of the plan if
they meet its provisions. The law provides for a permit required for uses in the critical
38
area,37gives DHEC exclusive regulatory authority,
and provides the criteria for permit
approval or denial - including effects on marine life, erosion, etc.~9 Enforcement is via
injunction, administrative order, permit revocation, civil penalties of up to $1,000 per
day, or misdemeanor prosecutions.4°
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¯ Scenic river regulations and prohibitions apply only to lands and easements
tha~ have been acquired by ~he sta~e.~
¯ A permit is required to obstruc~ navigable waters, and enforcement is via
permit actions, abatement, and misdemeanor sanctions.4z
Endnotes
S.C. Code Ann. § 48-1-90.
S.C. Code Ann. §§ 48-1-50(3), 48-1-50(4), 48-1-50(110, 48-1-330, 48-1-320.
S.C. Code Ann. § 48-1-240.
S.C. Code Ann. § 49-1-20.
S.C. Code Ann. § 49-1-40.
S.C. Code Ann. § 49-i-10.
S.C. Code Ann. § 48-1-90(b).
S.C. Code Ann. §§ 48-27-100, 48-27-120, 48-27-250.
S.C. Code Ann. § 48-18-10.
,0. S.C. Code Ann. § 48-18-40(5), repeated in § 48-18-70.
"’ R. 72-104.
’~" S.C. Code Ann. § 48-18-70(5).
’~’ S.C. Code Ann. § 48-18-70.
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SOUTH DAKOTA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
The South Dakota water pollution control law prohibits discharges of waste that
result in water quality violations, and the placement of wastes in locations where they
are likely to cause pollution.
¯ No person may discharge any wastes into any waters of the state which reduce
the quality of such waters below the water quality level existing on March 27, 1973,~ or
place or cause to be placed any wastes2in a lo,,cation where they are likely to cause
pollution of any waters of the state. Wastes are defined as "sewage, industrial wastes,
pollutants and all other liquid, gaseous, solid, radioactive, or other substances which
may pollute or tend to pollute any waters of the state.’’3
The statute does not limit "discharge" to point sources, but the regulations
provide permits only for point source discharges,4 and expressly exclude from
permitting requirements nonpoint discharges from agriculture2 This exclusion from
permitting does not address the "place or cause to be placed" language of the statute.
The water management board is required to promulgate rules to establish water
quality standards and classify water according to its beneficial uses.6 The standards
must protect public health, use of waters for public water supplies, propagation of fish
and aquatic life and wildlife, recreational purposes and agricultural, industrial, and
other legitimate uses.7 Discharge of wastes is allowed when it is demonstrated to the
water management board, after a hearing, that there may be a discharge that will not
result in the violation of applicable water standards and that is justifiable as a result of
"necessary economic or social development.’’8 The water management board may not
allow a discharge if the discharge results in a violation of the existing water standards.
The state’s antidegradation policy provides that regulatory requirements are to be
achieved for point sources and that nonpoint sources are to be "controlled through costeffective and reasonable best management practices.’’9
The water management board may issue an order for a violation of the water
quality law or any rule or permit issued under it.~° Violations may be abated as a public
nuisance, and the department of water and natural resources also may bring an action
for an injunction against the continuation of any threatened or actual violation or any
final order of the secretary or the water management board,n In addition to or instead
of issuing an order, the board or secretary may initiate an appropriate action for
recovery of penaltiesY Any person who violates an order is liable for a civil penalty not
to exceed $10,000’ or for damages to the environment, or both)3 Criminal violations are
Class 1 misdemeanors subject to a fine not to exceed $10,000 and/or a sentence of up to
one year imprisonment)4

239
R0017260

Other Discharge Limitations
¯ In addition to the prohibition in the water quality law, no person ,m, ay dispose
of or place solid waste in state waters without authorization.~5 "Solid waste’ is defined
as "any garbage, refuse, sludge from a waste treatment plant and other discarded
materials, including solid, liquid, semisolid or contained,,~,aseous material resulting
from industrial, commercial and agricultural operations. ~6 However, the solid waste
statute may not be construed to prohibit a farmer or rancher from disposing of solid
waste from normal farming operations or ordinary domestic activities upon his own
land, provided such disposal does not create a nuisanceor a hazard to public health,
does not violate a local ordinance, will not unlawfully pollute ground or surface waters
or does not violate the chapter.~7
Suspected violations of this chapter may be addressed by notice, proposed
corrective action, an administrative hearing, or suit for an injunction.~8 A wiolation is a
Class 2 misdemeanor, and the violator is also subject to a civil action for recovery of
penalties of not more than $10,000 per day per violation, for damages to compensate the
state for impairment of the environment, or both.L9 Actions for civil penalties or
damages shall, upon demand, be tried by a jury.
¯ The South Dakota Code defines a nuisance as, among other things, unlawfully
doing an act which annoys, injures, or endangers the comfort, repose, health, or safety
of others, or in any way renders other persons insecure in life or in the use of property.2°
Water pollution has been held to be a nuisance in specific cases.21 Remedies for a
nuisance include injunction, damages, abatement and, in cases of public nuisance,
indictment or information as prescribed by statute,aa By statute, no agricultural
operation may be deemed a nuisance if it has been in operation for more than one year
and was not a nuisance at the time that operation began, unless the nuisance results
from negligent or improper operation,a3 However, this exemption does not apply to
actions to recover damages for any injuries sustained as a result of pollution or other
change in the quantity or quality of water, or as a result of any overflow of land.24
¯ In addition, boards of county commissioners have power to enact ordinances
to regulate and prevent the placing of ashes, dirt, garbage or any offensive matter in
any body or stream of water within the county (as long as it is outside of an
incorporated municipality).2s They also have the power to enact ordinances to regulate
and compel the cleansing, abatement or removal of any sewer, cesspool, or any
"unwholesome or nauseous thing or place.’’2~ Municipalities have similar powers within
their jurisdictions,z7 If there is a violation or threatened violation of an ordinance, a
board of county commissioners may !nstitute an appropriate
action to seek an
injunction, to be brought by the state s attorney,as Counties and municipalities also may
use their authority to enforce ordinances with fines not to exceed $200, imprisonment
not to exceed 30 days, or both.~-9

Fish/Fisheries Laws
¯ The fish and wildlife code makes it a Class 1 misdemeanor to empty or place
any sawdust, manure, refuse matter, sedimentary materials, pollutants or chemicals of
any kind in the waters of the state containing fish and wildlife, or to deposit the same
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within such distance that it may be carried into such waters by natural causes, except as
expressly permitted,a° A knowing or willful violator is liable to compensate the
department of game, fish and parks for restoration of losses,a~ However, liability may
not be imposed upon an agricultural producer if the fish or wildlife kill occurred as a
result of normal farming practices,a2 Enforcement is the responsibility of the department
of game, fish and parks, as well as the state’s attorney, sheriff, constables and other
peace officers,aa
OPERATIONAL REQUIREMENTS

Forestry Requirements
State forestry laws do not appear to contain enforceable provisions relating to
nonpoint source discharges.

Agriculture Requirements
¯ Soil conservation distric.ts may be organized upon petition of ten percent of the
voters in a territory.34 Districts may adopt conservation standards for the control of
erosion and sediment resulting from land-disturbing activities,as "Land-disturbing
activity" is defined as "any clearing, tilling, grazing, grading, excavating, rxansporting
and filling of land, and the implementation of silviculture activities resulting in soil
erosion from water or wind and the movement of sediments into any and all waters of
the state.’’38 Districts may also designate "fragile land" areas where the land is so erosive
as to cause a public hazard when converted to cropland use.37
If conservation standards are adopted, each permit-issuing agency must include
those provisions in its permit procedure for activities within the district to ensure
co pliance with the standards. However, no person engaging in land-disturbing
activities is required to prepare a plan, file an application or otherwise report these
activities directly to the conservation district, unless the conservation district
determines that an activity is violating adopted standards, in which case the land
disturber shall be required to prepare an erosion and sediment control plan and have it
approved by the district.39
Any person adversely affected by land-disturbing activities may file a petition
alleging a violation of the chapter with the conservation district or the permit-issuing
agency. The "petitioned agency" shall investigate
"take appropriate action and
40 and,,
advise the petitioner of its disposition of¯ .his
petition. Any
whperson
in 1 nallo " tent’o y
refuses or fails to comply with the action directed by the petitioned agency may lose
eligibility for financial assistance from any state agency or political subdivision
involved in natural resources.4~ Either a permit-issuing authority or a soil conservation
district may, upon petition or upon its own volition, in the enforcement of its orders,
commence an action in circuit court for an injunction or other relief to enforce the
provisions of the chapter.42
¯ The pesticide law provides that "no person may transport, store, use, dispose of
or handle any pesticide, pesticide container, rinsate or application equipment in such a
manner as to endanger or cause injury to humans, vegetation, crops, livestock, wildlife
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or beneficial insects or to pollute the groundwater or surface water.’’43 The secretary of
agriculture may promulgate rules governing these activities, and commercial pesticide
applicators are required to obtain a license.4~ Violation of the rules or the license
requirement is subject to a civil penalty not to exceed $5000 per violation, and applying
pesticides without a license is a Class 2 criminal misdemeanor.45 The secretary of
agriculture also may bring an action to enjoin violation of the chapter.~8
¯ The water management board is required to promulgate rules for chemigation
equipment standards, performance standards and installation requirements and for
47 o
requirements regarding the use and location of antipollution devices.
Failure to
comply with the board’s rules is a Class 2 misdemeanor; in addition, a civil fine of not
more than $500 may be imposed.48
¯ Counties and municipalities may adopt ordinances for the purpose of
protecting public groundwater supplies from pollution.49 The ordinances must be
consistent with the voluntary wellhead protection strategies and guidelines established
under the federal Safe Drinking Water Act,s° and may include ordinances to: 1) establish
wellhead protection areas; 2) zone for the purpose of protecting such areas from
pollution; 3) monitor and regulate activities and sources of potential or actual pollution
within the areas; and 4) provide for the containment and cleanup of pollution or other
ren~edial action.5[ If there is a violation or threatened violation of an ordinance, a board
of county commissioners may institute an appropriate action to seek an injunction, to be
brought by the state’s attorneyY County and municipal governments also may use
their general authority to enforce ordinances with fines not to exceed $200,
imprisonment not to exceed 30 days, or both.~3
¯ A new provision prohibits confined animal feeding operations built after July
1, 1997 from being located over a shallow aquifer unless a groundwater discharge
permit has been approved.~4
Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act or that may be authorized by general land use regulation such as
zoning, state law provides the following authorities.
¯ As noted above, counties and municipalities may adopt ordinances for the
purpose of protecting public groundwater supplies from pollution.~ The ordinances
must be consistent with the voluntary wellhead protection strategies and guidelines
established under the federal Safe Drinking Water Act,s° and may include ordinances to:
1) establish wellhead protection areas: 2) zone foi" the purpose of protecting such areas
from pollution; 3) monitor and regulate activities and sources of potential or actual
pollution within the areas; and 4) provide for the containment and cleanup of pollution
or other remedial actionY If there is a violation or threatened violation of an ordinance,
a board of county commissioners may institute an appropriate action to seek an
injunction, to be brought by the state’s attorney.~s County and municipal governments
also may use their general authority to enforce ordinances with fines not to exceed $200,
imprisonment not to exceed 30 days, or both.59
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TENNESSEE
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Tennessee’s water pollution law contains gener.at discharge provisions that may
be enforceable against some nonpoint source discharges’ that consist of sewage or
wastes. However, agricultural and silvicultural activities are exempted.
¯ The state’s Water Quality Control Act of 1977 prohibits "the discharge of
sewage, industrial wastes or other wastes into waters, or a location from which it is
likely that the discharged substance will move into waters .... ,,L The Act further provides
that it is unlawful and a public nuisance to "discharge any substance into the waters of
the state or to place...any substance_An an,,y location where such substances, either by
themselves or in combination with others will cause damage as specified in the law.2
The damages enumerated include: harm to the public health, safety or welfare; harm to
the health of animals, birds, fish or aquatic life; hindering the uses of the waters of the
state; or leaving waters of the state in a condition that violates state water quality
standards.3 The prohibition does not apply to discharge that are due to an unavoidable
accident or that have been properly authorized.
However, the Act states that it does not apply to "any agricultural or forestry
activity or the activities necessary to the conduct and operations thereof or to any lands
devoted to the production of any agricultural or forestry products, unless there is a
point source discharge from a discernible, confined, and discrete water conveyance.’’4
And it "grants no new authority over non-point sources" that was not established under
the previous Water Quality Control Act.5
Enforcement of the Act is through corrective action orders, civil penalties up to
$10,000 per day, criminal (Class C misdemeanor) prosecution, and injunctions.8
Violators are also subject to a cause of action for damages.7
Other Discharge Limitations
¯ Under the Sanitary Engineering Law, "(t)he defiling by any person of any
water supply of a public water system or the damaging of any pipe or other p,,a, rt of a
8
public water system, unless due to an act of God is prohibited.
In addition, (t)he
discharge by any person of sewage or other waste at such location as will or will likely
come into contact with the public water system intake, except in accordance with a
9
permit issued by the department is prohibited.
Enforcement of these provisions is
through corrective action orders, civil penalties of not less than $50 nor more than
$5,000, injunctions and criminal (Class E felony) prosecutions.I° The law also provides
that the state may recover damages for "any reasonable expenses incurred in
investigating and enforcing violations...or any other actual damages caused by the
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violation."~l The Water Quality Control Act explicitly states that the Act takes
precedence in all cases of conflict with the state’s Sanitary Engineering Law.
¯ Tennessee’s Public Utilities and Carriers law provides that it is unlawful to
"willfully corrupt or permit anything to run or fall into any stream or reservoir from
which the (water company) takes water...which will corrupt the same or render it
unpalatable, unwholesome, or unfit for use for any purpose for which it may be
supplied .... lz
¯ Under the Tennessee Solid Waste Disposal Act it is unlawful to "place or
deposit any solid waste into the waters of the state except in manner approved by the ~
department or the Tennessee water quality control board .... ,,~3 Solid waste is defined as
"any garbage, refuse, in’cluding...solid, liquid, semisolid, or contained gaseous material
resulting from industrial, commercial, and agricultural operations, and from
community activities, but does not include solid or dissolved material in domestic
sewage, or...irrigation return flows or industrial discharges which are point sources
subject to permits .... ,,~4
Enforcement is through corrective action orders, civil penalties of not less than
$100 nor more than $5,000 per day, injunctions and criminal (Class B misdemeanor)
prosecution}s Enforcement may be delegated to local health officers}~
¯ In addition to the above provisions, Tennessee statutes provide for a variety of
misdemeanor criminal offenses that involve activities related to water pollution.
For example, it is a Class A misdemeanor for any person to "knowingly [cause]
damage to or the destruction of any real or personal property of another or of the
state...knowing that he does not have the owner’s effective consent." ~ Under the law,
damage means destroying, polluting or contaminating property. Polluting is defined as
"the contamination by manmade or man-induced alteration of the chemical, physical,
biological or radiological inte,~rity of the atmosphere, water, or soil to the material
injury of the right of another. ’~ Pollutant is defined broadly to include dredged soil,
solid waste, incinerator residue, sewage, garbage, sewage sludge, munitions, chemical
wastes, biological materials, radioactive materials, heat, wrecked or discarded
equipment, rock, sand, cellar dirt and industrial, municipal, and agricultural waste}9
This vandalism statute has been applied to water pollution by state courts.
Under Tennessee law, it is a Class B misdemeanor to knowingly place, drop or
throw litter on any public or private property without permission and not immediately
remove it}° Litter is defined to include garbage, refuse, rubbish, and "all other waste
material.’’n
It is also a Class B misdemeanor to negligently discharge sewage, minerals, oil
products or litter into any public waters or lakes within the state,zz
It is a Class C misdemeanor to "unlawfully dispose of water carrying human
waste, household or business waste, or to pipe or transmit raw sewage or the effluent
from any,~eptic tank or other system of any type, into or on public or private
property. ~3
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Fish/Fisheries Laws
¯ The state Wildlife Resources Code provides that "(n)o pollution, including, but
not limited to, dye waste, petroleum products, brine waste, refuse from a mine, sawmill
or construction activity, industrial or domestic sewage, or any deleterious or poisonous
substance or activity shall be thrown or be caused, or allowed to run into, wash into or
take place in any waters, either private or public, in a manner injurious to fish life or
other aquatic organisms, or which could be injurious to the propa,g, ation of fish, or
which results in t_he destruction of habitat for fish and aquatic life. 24 This provision is
enforceable through criminal (Class A misdemeanor) prosecution. Each five days’
continuous violation also constitutes a public nuisance, subject to abatement by
permanent injunction,z5
OPERATIONAL REQUIREMENTS
Forestry
State forestry laws do not appear to contain enforceable provisions relating to
nonpoint source discharges.
Agriculture
¯ The supervisors of a soil conservation district organized under the Tennessee
agriculture code may formulate regulations governing the use of the lands within the
soil conservation district that are "in the interest of conserving soil and soil resources
and preventing and controlling soil erosion.’’z6 The regulations may include necessary
engineering operations, methods of cultivation, specifications of cropping programs
and tillage practices, etcY The regulations are contained in a proposed ordinance
which must be passed by a two-thirds vote of the landowners. The land use regulations
prescribed in the ordinances have the force and ~ffect of law in the district and are
binding on all landowners.2s
When the supervisors identify a violation of the land use regulations and
determine that the violation "tends to increase erosion on such lands and is interfering
with the prevention or control of erosion on other lands within the district," the
supervisors can request the court to require compliance or to allow them to perform the
practice if compliance is not forthcoming.29 The court may require compliance with the
ordinance, and may require a landowner to reimburse the supervisors for performing
the work.a° In addition, a landowner may recover damages against a violator.3~
¯ Tennessee’s agriculture code provides that it is unlawful for any person to
"handle, transport, store, display or distribute pesticides in such a manner as to
endanger health and the environment" or to "dispose of, discard or store any pesticide
or pesticide containers in such a manner as to cause injury to man, vegetation, crops,
livestock, wildlife, beneficial insects or to pollute any water supply or waterways.’’3z
Enforcement is through injunction. The commissioner of agriculture may apply to
chancery court for injunction restraining the violation,aa
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Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act and general planning and zoning authority, there appear to be no
specific enforceable requirements relating ~o land-disturbing activities.
Endnotes
~Tennessee Code Annotated 69-3-108(b)(6).
ZTCA 69-3-114(a)
~’TCA 69-3-103(22).
4’TCA 69-3-1209(g).
~TCA 69-3-120(h).
~TCA 69-3-109, 69-3-115
rTCA 69-3-I 16
8’TCA 68-221-711 (4).
9’TCA 68-221-711 (5).
~°TCA 68-221-712, 713,715.
~LTCA 68-221-713(e).
~z’TCA 65-27-109.
~TCA 68-21 I- 104.
~4"TCA 68-211-103(8).
~5"TCA 68-211-112, 114, 115, 117.
~’TCA 68-211-108.
~7’TCA 39-14-408.
~’TCA 39-14-408(b) (2).
2°TCA 39-14-502(1).
~’TCA 39-14-501(2).
2~’TCA 39-14-502 (3).
2~’TCA 39-17-102.
2~’TCA 70-4-206.
~6"TCA 43-14-219(a).
27"TCA 43-14-219(d).
~8"TCA 43-14-219(b).
~9"TCA 43-14-221 (a).
~°’TCA 43-14-221 (c),(d).
3~’TCA 43-14-220.
~2"TCA 43-8-104.
~’TCA 43-8-105.
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TEXAS
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Texas’ water pollution law contains general prohibitions that may be enforced
against nonpoint source discharges that cause pollution of waters of the states. Certain
polluting activities under the jurisdiction of other agencies, including some agricultural
and silvicultural activities, are exempted.
¯ The state water code provides that, except as authorized, no person may
"discharge sewage, municipal waste,-recreational waste, agricultural waste, or
industrial waste into or adjacent to any water in the state," discharge other waste which
in itself or in conjunction with any other discharge or activity causes pollution of any
water of the state, or commit any other act which causes pollution of any water in the
state.~ Exempted from this prohibition are: discharges authorized by permit, discharges
in compliance with a certified water quality management plan as provided under the
state agriculture code (see below), and activities under the jurisdiction of the Parks and
Wildlife Department, the General Land Office (coastal management) or the Railroad
Commission of Texas.
Enforcement of the water code, or any rule, permit or order issued pursuant to it,
is through administrative penalties up to $10,000 per day, civil penalties of between $50
and $10,000, and injunctions,z The Parks and Wildlife Department may enforce the law
where it appears that the violation affects aquatic life or wildlife, and local governments
may bring suit for injunctive relief and/or civil penalties.3 The water code also
provides for certain criminal offenses. For example, it is a criminal offense to discharge
or permit to discharge any waste or pollutant into any state water that causes or
threatens to cause water pollution unless in strict compliance with all required permits.4
It is also a crime (subject to greater fine and term of imprisonment) to "intentionally or
knowingly discharge" a pollutant into or adjacent to water that causes or threatens to
cause water pollution unless in strict compliance with permit.~
Other Discharge Limitations
¯ "No person may deposit in any canal, lateral, reservoir or lake...the carcass of
any dead animal...garbage, ashes...earth, offal, or refuse of any character or any other
article which might pollute the water or obstruct the flow of a canal or similar
structure.’’~ Enforcement is through local (misdemeanor) prosecution.
¯ Nuisance law may also apply. The water code requires the Department of
Health to continue to apply its authority in the abatement of nuisances resulting from
pollution not otherwise covered by the code.7 The state agriculture code provides that
no nuisance action may be brought against an "agricultural operation" that was in
operation one year or more prior to the action, if the actions that were the basis of the
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nuisance action e:dsted unchanged since the establishment of the operation. An
agricultural operation includes the raising of stock or livestock, producing crops,
viticulture, horticulture, as well as other activities.8 However, the provision does not
restrict the authority of the state or a municipality to enforce the law.
¯ A city may establish a water pollution control and abatement program. If
watershed quality assessments or other assessment identify water pollution attributable
to non-permitted sources in a city with a population of 10,000 or more, the Texas
Natural Resources Conservation Commission (TNRCC), after providing the city an
opportunity to correct the problem and after a public hearing, may require the city to
establish such a program? The law lists a number of program components, including
"the development and execution of reasonable and realistic plans for controlling and
abating pollution or potential pollution resulting from generalized discharges of waste
which are not traceable to a specific source, such as storm sewer discharges and urban
runoff from rainwater." ~0
¯ The water code authorizes the creation of various utility and water districts
which may adopt rules and regulations to preserve water quality. These districts may
also set reasonable civil penalties for the breach of a district rule. They are enforced by
complaints in appropriate courts of jurisdiction in the county in which the district is
located,n

¯ The state water codes’s provisions on groundwater management authorize the
creation of groundwater conservation districts with the approval of a majority of the
voters in the areaY The district may make and enforce rules to provide for "conserving,
preserving, protecting, and recharging of the gr,,oundwater...in ord,,ef to control
subsidence or prevent waste of gro,u, ndwater .... ~3 Waste include, s the pollution or
harmful alteration of groundwater. 14 Enforcement of a district s rules is by injunction
in court, as well as,,b,~ "reasonable civil penaltiesthat
.... shall not exceed the jurisdiction
of a justice court ....

Fish/Fisheries Laws
¯ Under the state parks and wildlife code, no person may place in the water an
explosive, poison or other substance or thing deleterious to16fish. This does not apply
to the use of explosives for construction purposes, if authorized. Enforcement is
through local criminal (Class B misdemeanor) prosecutionY
OPERATIONAL REQUIREMENTS

Forestry Requirements
¯ The state agriculture code provisions discussed below, governing the Soil and
Water Conservation Board and the soil and water conservation districts, are applicable
to silviculture activities.
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Agriculture
¯ The state Soft’ and Water Conservation Board is the lead agency, is for the
abatement of agricultural and silvicultural nonpoint source pollution. The Board is
required to plan, implement and manage programs and practices for abating such
pollution, and other state agencies with responsibilities in this area must coordinate
their actions with the Board. If the Board identifies an area as having agricultural or
silvicultural nonpoint source water quality problems, or as being in a "coastal zone"
designated by the Coastal Coordination Council, the state board establishes a "water
quality management plan certification program" that provides, through the local soil
and water conservation districts, for the supervision of individual water quality
management plans for these areas. The state board adopts rules for these plans in
compliance with state water quality standards.~9
For those areas with "agricultural or silvicultural nonpoint source water quality
problems" or for coastal zone areas, all complaints about violations of the water quality
management plan or other rules relating to nonpoint source pollution are referred to
the State Board. The State Board, in cooperation with the conservation district,
investigates and if necessary, develops a corrective action plan. If the violator refuses to
take corrective action, the state board refers the complaint to the TNRCC for
enforcement.20
¯ The directors of a soil and water conservation district may propose an
ordinance "in the interest of conserving soil and soil resources and preventing and
controlling soil erosion.’’21 An ordinance may require certain engineering operations,
such as terraces, check dams, dikes, ponds, ditches; require the observance of certain
methods of cultivations such as contour cultivating, furrowing, planting with erosionpreventing plants, forestation and reforestation; specify cropping programs and tillage
practices; or adopt other land-use regulations that may assist conservation of soil
resources and erosion.22 Once an ordinance prescribing land use regulations is
approved by 90 percent of the voters, it is adopted and has the "force and effect of law"
and is "binding" on all owners of land in the district.23 If the regulation is not being
observed and that nonobservance "tends to increase erosion on that land and is
interfering with the prevention and control of erosion on other land in the conservation
district," the directors may bring suit in civil court.~4 After a hearing, the court may
require the defendant to perform the work; order that if the defendant fails to perform
the directors may enter the land and perform; and order that the directors recover their
costs. The court retains jurisdiction until the work is done.25
¯ The water code authorizes the TNRCC to adopt rules to prohibit "the discharge
of agricultural waste from a concentrated animal feeding operation into a playa; or...the
use of a playa as a wastewater retention facility for agricultural waste.’’~6 Playa is
defined as "a fiat-floored, clayey bottom of an undrained basin that is located in an arid
or semi-arid part of the state, is natural!~ dry most of the year, and collects runoff from
rain but is subject to rapid evaporation. 27 An exception is provided for operations that
were authorized to undertake these activities prior to the adoption of the rules.
However, CAFOs that use a playa as a waste water retention facility are required to
collect annual water samples; if the results show significant increases in chlorides or
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nitrates, and the TNRCC determines that the CAFO is the source of the pollution, the
commission shall require "action to correct the problem.’’28
¯ The Department of Agriculture is authorized to adopt rules governing the
storage and disposal of pesticides and pesticide containers for the purpose of
preventing injury and "preventing any waterway pollution that is harmful to man or
wildlife provided, however, that such rules be consistent with the Texas Natural
Resources Conservation Commission rules" adopted under the state water code.29
Enforcement is through administrative penalties not to exceed $4,000, injunctions, and
civil penalties of not less than $50 nor more then $10,000.3°
Development and Other Earth-Disturbing Activities
Apart from any programs that may be authorized by general land use regulation
such as zoning, Texas law does have several other enforceable authorities applicable to
nonpoint sources.
¯ The state water code requirement that certain cities adopt a water pollution
control and abatement program, discussed above, is potentially applicable to the control
of nonpoint source pollution from land-disturbing activities.
¯ While the agriculture code establishes the Soil and Water Conservation Board
as the lead agency for abatement of agricultural and silvicultural nonpoint source
pollution, the natural resources code provides that the General Land Office is the lead
agency for the coordination of coastal erosion avoidance, remediation and planning.
"The commissioner shall...promulgate rules, recommendations, standards, and
guidelines for erosion avoidance and remediation .... ,,3, Thus, the law may potentially
reach some land-disturbing activities in the coastal zone that result in nonpoint source
pollution.
Endnotes
L Vernon’s Texas Code Annotated Water Code 26.12 l(a).
ZVTCA Water Code 26.123, 26.122(a), 26.136.
3’VTCA Water Code 26.124(a), (b).
4VTCA Water Code 26.2121(g).
SVTCA Water Code 26.2121(a).
6’VTCA Water Code 11.090.
7VTCA Water Code 26.130.

6’VTCA Water Code 251,004.
9~VTCA Water Code 26.177(a).

~°’VTCA Water Code 26.177(b). In addition, certain municipalities must adopt a nonpoint source water
control and abatement program before the municipality adopts an ordinance creating an
extraterritorial jurisdiction. VTCA Water Code 26.179.
~LVTCA Water Code 49.001, et seq.
~2’VTCA Water Code 36.011.
pollution

~3’VTCA Water Code 36,101.
’4VTCA Water Code 36.001(8).
~VTCA Water Code 36.102.

~’VTCA Parks & Wildlife Code 66.003.
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LT.VTCA Parks & Wildlife Code 66.012.
18’VTCA Water Code 26.1311, VTCA Agriculture Code 201.026.
tgVTCA Agriculture Code 201.026.
29VTCA Agriculture Code 201.026.
2tVTCA Agriculture Code 201.121(a).
2ZVTCA Agriculture Code 201.121 (b).
zaVTCA Agriculture Code 201.123, 201.124.
z4VTCA Agriculture Code 201.128.
2sVTCA Agriculture Code 201.128.
28VTCA Water Code 26.048.
zTVTCA Water Code 26.048(d).
~8VTCA Water Code 26.048(b).
~9’VTCA Agriculture Code 76.131 (a).
3°VTCA Agriculture Code 76.154 - 76.156.
3~’VTCA Natural Resources Code 33.601.
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UTAH
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
The Utah water pollution control law includes a general provision that may
be enforced against nonpoint water pollution or placement of wastes that is likely to
cause water pollution.
¯ It is unlawful for any person to discharge a pollutant into waters of the state or
to cause pollution which constitutes a menace to public health and welfare, is harmful
to wildlife, fish or aquatic life, or impairs domestic, agricultural, industrial, recreational
or other beneficial uses of water)
¯ The same provision of the Code also makes it unlawful to place any waste in a
location where there is probable cause to believe that it will cause water pollution,z
Violations of these prohibitions are treated as a public nuisance. Moreover, when
the Water Quality Board determines there are reasonable grounds to believe that a
violation has been committed, it may give written notice with an order to appear before
the board,a The board also may seek injunctive relief in a civil action) Violators are
subject to a civil penalty not to exceed $10,000; and a violation committed willfully or
with gross negligence is subject to a fine not to exceed $25,000)
Other Discharge Limitations
¯ Nuisance is defined as "any item, thing,’manner, condition whatsoever that is
dangerous to human life or health or renders soil, air, water, or food impure or
unwholesome."6 The county attorney, the city attorney, or the attorney general is
empowered to institute an action to abate a public nuisance, and a person who creates a
nuisance is guilty of a class B misdemeanor."
There is an exemption for agricultural operations that are consistent with sound
agricultural practices, which are presumed to be reasonable and do not constitute a
nuisance unless the agricultural operation has a substantial adverse effect on public
health and safety. Agricultural operations undertaken in conformity with federal, state,
and local laws, regulations and zoning ordinances are presumed to be operating within
sound agricultural practices.8 "Agricultural operations" are defined as "any facility for
the production for commercial purposes of crops, livestock, poultry, livestock products,
or poultry products.’’°
¯ In addition to regulating nuisance, municipalities are authorized to enact
ordinances "preventing pollution or contamination of the streams or watercourses from
which the ihhabitants of cities derive their water supply, in whole or in part, for
domestic and culinary purposes.’’~° Presumably these ordinances are enforced under the
municipality’s inherent police powers.
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Fish/Fisheries Laws
¯ The Utah fish and wildlife code makes it "unlawful for any person to pollute
any waters deemed necessary by the Wildlife Board for wildlife purposes or any waters
containing protected aquatic wildlife and stoneflies, mayflies, dragonflies and damsel
.....
"LL
fhes,
water bugs, caddm fhes, spongH1a files, and crustaceans. Each
day~ of pollution is
a separate violation, and violations are treated as class B misdemeanorsJ~- I-Iowever, a
person who violates the statute with intentional, knowing or reckless conduct and
thereby injures or destroys protected wildlife is guilty of "wanton destruction of
protected wildlife."13 This violation is a third degree felony if the aggregate value of the
protected wildlife is more than $500, a class A misdemeanor if the value is more than
$250 but less than $500, and a class B misdemeanor if the value is less than $250.14
OPERATIONAL REQUIREMENTS
Forestry Requirements
State forestry laws do not appear to contain enforceable provisions relating to
nonpoint source discharges.
Agriculture Requirements
¯ Soil conservation districts may be organized by petition of 25 or more land
occupiers.L5 Each district is a political subdivision and has the authority to "devise and
implement measures for the prevention of soil erosion, floodwater and sediment
damages, nonpoint water pollution .... ,,16 Each district also is authorized to make
recommendations governing land use within the district, including provisions requiring
the observance of particular methods of cultivation, requiring specific crop programs
and tillage practices, prohibiting the tillage and c~ultivation of highly erosive areas
where erosion may not be adequately controlled if cultivated, and requiring the
construction of terraces, terrace outlets, check dams, dikes, ponds, and other
structuresJ7 It appears that these "recommendations" may be made enforceable as
ordinances, since the same statute also grants the district court jurisdiction to decide a11
cases and controversies involving construction, application, or enforcement of land use
ordinances within the districtJ8
¯ A person is guilty of a Class B misdemeanor if he: "I) constructs or maintains a
corral, sheep pen, goat pen, stable, pigpen, chicken coop, or other offensive yard or
outhouse where the waste or drainage therefrom shall flow directly into the waters Of
any stream, well or spring of water used for domestic purposes; 2) deposits, piles,
unloads, or leaves any manure heap, offensive rubbish, or the carcass of any dead
animal where the waste or drainage will flow directly into the waters; 3) dips or washes
sheep in any stream or in such dose proximity to a stream used by inhabitants for
domestic purposes as to make the waters impure or unwholesome; 4) constructs a yard
for shearing or dipping sheep within 12 miles of a city where the refuse would naturally
find its way into any stream used by the inhabitants; 5) establishes and maintains any
corral, camp, or bedding place for the purpose of herding, holding or keeping any
cattle, horses, sheep, goats, or hogs within seven miles of any city or town, where the
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refuse or filth from it will naturally, find its way into any stream of water used by the
inhabitants for domestic purposes. ~9
¯ The county legislative body may promulgate regulations to prevent the
destruction or obstruction of channels, storm sewers, and drains that serve as natural
channels for the carrying away and the safe disposal of natural storm and flood
waters.2° It may also provide by ordinance for the protection and use of flood channels
and present flood plains on rivers, streams, and canals located within the countyJI A11
laws and sanitary regulations against pollution of water in natural streams, canals and
lakes shall be enforced by the county executives in their respective counties, or by the
state, through the attorney general and in cooperation with the state board of health,
state fish and game commission and. the several county legislative bodies.2z
¯ The Utah Department of Agriculture is authorized to adopt any rule consistent
with federal regulations under FIFRA, including rules relating to the sale, distribution,
use, and disposition of pesticides as deemed necessary to prevent damage and to
protect public healthJ3 The department shall serve notice of violation on alleged
violators of the rules, and may order corrective actionJ4 Any violator of an order issued
under the title is subject to a penalty not to exceed $5000 in a civil proceeding, and in a
criminal proceeding may be found guilty of a class B misdemeanorJ5
Deve10pment and Other Earth-Disturbing Activities
¯ The Division of Parks and Recreation has the authority to regulate and control
types of deve10pment ,a,,10ng rivers and streams, designated by the Division, within their
present flood plainsJ~ ’ The division may not permit construction of any structures,
subdivisions, or other developments on or along rivers or streams, or within their
present flood plains, which are in violation of any ordinances of any political
subdivision having jurisdiction in that area but may in respect to this development
impose req ,u, irements in excess of and in addition to those provided in those
ordinances. 27 The more restrictive of the requirements are applicableJ8 Any person
who violates regulations adopted pursuant to this provision is guilty of a class B
misdemeanor.29
No other specific operating requirements are set forth, other than those that may
be found in urban stormwater programs under the federal Clean Water Act or that may
be authorized by general land use regulation such as zoning.
Endnotes
L. Utah Code Ann. § 19-5-107.
2. Utah Code Ann. § 19-5-I07.
3. Utah Code Ann. § 19-5-111.
4. Utah Code Ann. § 19-5-115. The state engineer is separately authorized to bring suit in courts of
competent jurisdiction to prevent waste, loss or pollution of the waters of the state. See Utah Code Ann. §
73-2-1.
s, Utah Code Ann. § 19-5-115.
6. Utah Code Ann. § 76-I0-801.
7. Utah Code Ann. 5§ 76-10-806, -804.
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Utah Code Ann. § 78-38-7.
Utah Code Ann. § 78-38-8.
~0. Utah Code Ann. § I0-8-15.
u. Utah Code Ann. § 23-15-6.
~z. Utah Code Ann. §§ 23-15-6, 23-13-11.
~ Utah Code Ann, § 23-20-4.
~4.Utah Code Ann. § 23-20-4.
L~.
Utah Code Ann. § 17A-3-801.
~6.Utah Code Ann. § 17A-3-805.
~7.Utah Code Ann. § 17A-3-806.
18.Utah Code Ann. § 17A-3-807.
Lg.
Utah Code Ann. § 76-10-802.
20.Utah Code Ann. § 17-8-5.
z~’ Utah Code Ann. § 17-8-5.5.
2~. Utah Code Ann. § 17-8-5.
23. Utah Code Ann. § 4-14-6.
24~ Utah Code Ann. § 4-2-12.
2s. Utah Code Ann. § 4-2-15. A subsequent criminal violation within two years is a class A misdemeanor.
2~. Utah Code Ann. § 63-11-17,5.
zT~ Utah Code Ann. § 63-11-17.5(3).
2~. Utah Code Ann. § 63-11-17.5(3).
zg, Utah Code Ann. § 63-t1-17.3.
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VERMONT
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Vermont’s Water Pollution Control Act draws no distinction between point and
non-point sources, and its general prohibition is fairly broad.
¯ It prohibits "discharge [of] any waste, substance or material into the waters of
the state" without a permit.~ "Discharge" is defined as "the placing, depositing or
emission of any wastes, directly or indirectly, into an injection well or into the waters of
the state".2 The law exempts from this prohibition "proper application of fertilizer to
fields and crops".3 While the broad prohibition of discharges applies to agriculture and
silviculture, specific prohibitions on discharges to Class A and Class B waters "shall not
regulate accepted agricultural or silvicultural practices, as are defined by the
commissioners of agriculture, food and markets and forests, parks and recreation,
respectively...nor shall those provisions prohibit stormwater runoff or the discharge of
nonpolluting wastes..."4 Essentially, this is interpreted to mean that those agricultural
operations compliant with "accepted agricultural practices (AAPs)" and silvicultural
operations compliant with "accepted management practices (AMPs)" are not required to
obtain permits. They must not, however, cause water quality violations. With respect
to violations of water quality standards, Vermont law further provides that persons
engaged in farming and following accepted agricultural practices as described by the
commissioner of agriculture, food and markets by rule "shall be presumed to be in
compliance with water quality standards.’’~ However, the rules implementing this
provision clarify that this presumption is rebuttable "by water q~ality data or results
from a water quality study deemed conclusive b~ the Secretary. 6
The water pollution law is enforceable by a variety of mechanisms. 7. These
include administrative orders, emergency orders, administrative penalties of up to
$25,000 for a single violation, and $I0,000 per day (but not more than $I00,000 total for
l0
ll
12
a continuing violation),
civil enforcement,
and criminal enforcement.
Other Discharge Limitations
¯ Towns, cities, and incorporated villages have the power to define what
constitutes a public nuisanceY Boards of health may bring actions to abate nuisances.~4
But "Agricultural activities conducted on farmland, if consistent with good agricultural
practices and established prior to surrounding non-agricultural activities, shall be
entitled to a rebuttable presumption that the activity is reasonable and does not
constitute a nuisance." This presumption is not available in suits brought by the local
board of health, howeverY
¯ While statutory nuisance law does not specifically address pollution of surface
water, any person may seek equitable relief or damages "for unreasonable harm caused
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by another person withdrawing, diverting or altering the character of groundwater.’’~6
However, the law provides that in such an action, "a person who alters groundwater
quality or character as a result of agricultural or silvicultural activities, or other
activities regulated by the commissioner of the department of agriculture, food and
markets, shall be liable only if the alteration was either negligent, reckless or
intentional." ~7 Similarly, "An owner or lessee of agricultural lands shall not be liable for
personal injury or property damage resulting from contamination of a permitted
[public drinking] water source so long as the owner or lessee was utilizing accepted
agricultural practices...and the lands were agricultural at the time the [water supply]
permit was issued."~8

Fish/Fisheries Laws
¯ "A person shall not place in any waters lime, creosote, coculus inducus or other
drug or poison destructive to fish.’’~9 The statute is silent on whether a violation
requires intent to take fish, or even an intent to place the poison in the water. The list of
substances suggests a narrow scope for any possible prosecution of nonpoint source
pollution. The general penalty for violation is a fine of up to $1000.z°

OPERATIONAL REQUIREMENTS

Forestry Requirements
¯ State timber harvest rules are advisory for most operations.2~ But, In 1997, the
legislature enacted a law regulating "heavy cutting," defined as a harvest of more than
forty acres which leaves a residual stocking level of acceptable growing stock (at least
4.5 in. dba) which is below the C-line as defined by the U.S. Dept. of Agriculture
guidelines for the applicable timber type. Heavy cutting operations on 40 acres or more
must be preceded by a notice of intent to cut. The notice is filed by the landowner with
the state forestry agency; if the state field forestei" determines that the cut is exempt, no
further review is necessary. Exemptions include cuts for agricultural conversion,
conversion regulated by Act 250 (see below under "Development"), or cuts consistent
with a forest management plan in effect under the state’s program for current use
assessment taxation or several other forest planning programs. If an exemption does
not apply, the forester must review the proposed heavy cut to determine its compliance
with timber harvest rules. These rules include silvicultural guidelines and forestry
standards, and requirements with respect to water quality, wetlands, and riparian
zones,az After review, the state field forester will issue an authorization to proceed or
denial of authorization to proceed, appealable to the commissioner of forests, parks,
and recreation. Violation of the law or rules may result in a penalty of up to $50,000
and up to $25,000 per day for a continuing violation.
¯ As noted above, compliance with forestry AMPs can provide some shelter
from permitting under the state’s water pollution control law. Thus, these can be
construed as indirectly enforceable mechanisms.
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Agriculture Requirements
¯ Vermont’s Agricultural Nonpoint Source Pollution Reduction Program,z3
includes two kinds of enforceable standards: 1) Farmers generally must follow
"accepted agricultural practices" (AAPs) as designated by rule by the commissioner of
agriculture, food and markets. 2) The commissioner may also require farmers to
implement "best management practices" (BMPs) on a case-by-case basis. Both types of
standards must be "practical and cost effective to implement.’’24
The rules for accepted agricultural practices prohibit the direct discharge of
waste into surface waters; the "concentrated overland flow of waste into adjoining
waters"; discharge of manure runoff from storage areas; overland flow of manure
runoff following stacking of manure on fields; construction of manure, fertilizer, or
pesticide storage structures in floodways; construction of the same in floodplains except
in conformance with National Flood Insurance Program Standards; and field stacking
of manure or fertilizers within 100 feet of neighbors’ wells or springs or on lands subject
to annual flooding (unless there is no practical alternative). They further limit
unnecessary applications of plant nutrients or applications of nutrients or pesticides in
specific ways likely to lead to runoff. They set an acceptable limit for soil loss and
require management of agricultural wastes to "eliminate adverse water quality
impacts." They require perennial vegetative buffer zones between row croplands and
water, and require structures to be set back from surface waters,as
For enforcement purposes, the commissioner must, after responding to a
complaint, first send the offender a written warning with proposed corrective action.
After thirty days, the commissioner must offer opportunity for a public hearing, then
issue an order or seek enforcement in civil court. Farmers may appeal administrative
orders to t_he courts. Violation of an order may be punished by assessment of civil
penalties, as well as enforced by injunction in court,z6
BMPs may be required in order to meet water quality standards in particular
places. The BMP rules provide that the commissioner, "upon receipt of a petition from
a person with an interest in the agricultural nonpoint source component of the basin
planning process," or acting on the commissioner’s own initiative, is to determine
"whether to require BMPs beyond AAPs on farms or in a specific basins in order to
achieve compliance" with water quality goals,a7 A petition for imposition of BMPs must
include identificar_ion of each farmer whose actions violate water quality standards,
documentation as to the water quality violation, including a study conducted pursuant
to USEPA quality assurance/quality control program standards for the Clean Water
Act, a description of the specific actions sought by the petitioner, a detailed narrative as
to which AAPs are insufficient, and other information. The petition, if complete, is set
for public hearing, leading to a written decision. The decision may be appealed by the
farmer or petitioner, resulting in a hearing de novo before the water resources board?s
Imposing BMPs requires a finding that sufficient financial assistance is available to the
farmer to implement the BMPs.29 The BMP rules provide that a grant to the farmer of 85
percent of the cost is to be considered sufficient to make this finding.3°
¯ Vermont also regulates large farm operations, based on animal units.
(Regulatory thresholds are defined differently from federal CAFO requirements, but
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basically cover animal operations that are 95% the size of the federal threshold). The
law requires the operator to obtain from the commissioner permits for construction of
barns, and for operation of the large livestock operation. The operating permit must
include demonstration of an adequately sized manure management system, and a
nutrient management plan "to dispose of wastes in accordance with accepted
agricultural practices" described above.31 State regulations for this program are to be
no stricter than the corresponding federal CAFO regulations, as adjusted for the
differing size threshold.3z Enforcement is under the general provisions applicable to the
commissioner of agriculture, food, and markets, and may include civil penalties and
injunctive relief.
¯ The commissioner of agriculture, food and markets has broad authority to
regulate pesticide use, storage, and disposal.33 Also, permit regulations for use of
herbicides to maintain rights-of-way require applicants to prepare a long-term plan
including establishments of standards for wetlands, wildlife, erosion control, and
aesthetic considerations. Prior to spraying, permit holders must flag water supplies and
other sensitive areas designed by the commissioner and must not spray near flagged
areas. Permits must specify buffer strip distances to protect the waters of the state.34
Golf courses must obtain permits to apply pesticides, and this includes "buffer strips to
protect surface waters and environmentally sensitive areas.’’3s The commissioner may
enforce the standards administratively by revoking or suspending licenses, entering
into consent agreements with violators, requiring "correction of sources of pesticide
contamination that threaten human health or the environment", seeking injunctive
relief,~ or assessing administrative penalties of up to $1,000 by notice and hearing
process.3~ Criminal penalties are also available.38
Development and Other Earth Disturbing Activities
¯ State law regulates the alteration of streams)9 Permits are required to alter or
modify the course, current, or cross-section of any watercourse with a drainage area
greater than ten square miles at the location of the proposed modification, or any
outstanding resource waters. This law does not apply to accepted agricultural practices
or accepted management practices for silvicultural as defined by the respective
commissioners. A permit may be issued only if the change will not increase flood
hazards, significantly damage fish or wildlife, significantly damage the rights of
riparian owners, or adversely affect outstanding resource waters. Violations are
punishable by civil fine of not more than $I0,000 per day, and restoration.
¯ State law also provides for regulations for the protection of "significant"
wetlands.4° Some of the activities affecting wetlands are also nonpoint sources of water
pollution. The rules list activities that are allowed within protected wetlands and their
buffer zones; other activities are considered "conditional uses" and require a conditional
use determination from the state’s wetlands office in the Department of Environmental
Conservation. Enforcement is under the authorities described above for the water
quality control program.
¯ Vermont has comprehensive land use regulation under its "Act 250," the Land
Use and Development Law.4~ This law requires a land uses permit for numerous
activities, some of which affect nonpoint sources. It does not, however, regulate the
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construction of improvements for farming, logging, or forestry unless they are 2500 feet
or more above sea level. District environmental commissions must evaluate the grant
of an Act 250 permit under a variety of criteria, several of which address water quality,
water supply, and erosion.
¯ The municipal and regional planning and development laws allow
municipalities to adopt restrictions and requirements as bylaws. The state program
calls for regional plans, which must include a land use element, including areas "which
require special consideration for aquifer protection, wetland protection, or for other
conservation purposes". 4z Municipal plans must be consistent with regional plans, and
must include elements parallel to the ones just outlined.43 Once a municipality has a
plan in place, it may adopt bylaws to enforce it.44
¯ Municipalities are also empowered to adopt bylaws governing shorelands,
either as part of or in addition to zoning bylaws.45 These bylaws may regulate design
and maintenance of sanitary facilities, regulate alterations to wetlands and wildlife
areas, control building locations, and require maintenance of vegetation. "Shorelands
are "lands being between the normal mean water mark of a lake, pond or impoundment
exceeding twenty acres and a line not less than five hundred feet nor more than one
thousand feet from such mean water mark.’48
¯ Municipalities are authorized to adopt flood hazard area regulations.47
Specifically municipalities may regulate permitted uses and type of construction
"[w]ithin any area d,e, signed by the department of environmental conservation as subject
to periodic flooding .48
Notwithstanding these provisions, municipal bylaws may not restrict "accepted
agricultural or farming practices, or accepted silvicultural practices, including the
construction of farm structures"fl Enforcement is by notice of violation, injunction, and
penalty of $50 per violation per day.5°
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VIRGINIA
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Virginia’s water pollution control law includes some basis for enforcement
actions against nonpoint source discharges that are not authorized by state permits and
that either consist of wastes or that result in impairment of the state’s waters.
¯ "Except in compliance with a certificate issued by the Board, it shall be
unlawful for any person to (I) discharge into state waters sewage, industrial wastes,
other wastes, or any noxious or deleterious substances, or (ii) otherwise alter the
physical, chemical or biological properties of such state waters and make them
detrimental to the public health or to animal or aquatic life, or to the uses of such waters
for domestic or industrial consumption, or for recreation, or for other uses.’’~
Enforcement is by special order, which may be issued "only after a hearing with at least
thirty days’ notice to the affected owners, of the time, place and pu,r, pose thereof, and
they shall become effective not less than fifteen days after service... ~ Injunctive relief
and civil penalties of up to $25,000 per day are available)
¯ "Except as otherwise permitted by law, it shall be unlawful for any person to
dump, place, or put, or cause to be dumped, placed or put into, upon the bank of or into
the channels of any state waters, any object or substance, noxious or otherwise, which
may reasonably be expected to endanger, obstruct, impede, contaminate or
substantially impair the lawful use or enjoyment of such waters and their environs by
others." Violations are misdemeanors and upon .conviction are punishable by °’a fine of
not less than $100 nor more than $500 or by confinement in jail not more than twelve
months or both such fine and imprisonment." In addition, whether there is a criminal
conviction or not, "upon a bill in equity, filed by the attorney for the Commonwealth of
such county or by any person whose property is damaged or whose property is
threatened with damage" the court may "award an injunction enjoining any violation of
this law...’’4
Other Discharge Limitations
¯ Nuisance law also may provide enforceable remedies. A special grand jury will
be summoned when five or more citizens complaifi to a circuit court about the existence
of a public or common nuisance) Nuisance remedies are available and may result in
abatement as against the property giving rise to the nuisance. "Every judgement in rem
under this chapter shall be enforced in the same manner as an attachment levied on real
estate.’’6 If found guilty, a person may be fined not more than $10,000 and the nuisance
may be ordered removed and abated.7
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Fish/Fisheries Laws
¯ One provision directed at protection of fisheries provides some enforceable
authority potential relevant to some forms of nonpoint source water pollution. "It shall
be unlawful to knowingly cast any noxious substance or matter into any watercourse of
the Commonwealth where fish or fish spawn may be destroyed, or to place or allow to
pass into the waters of the Commonwealth any sawdust, ashes, lime, gas, tar, or refuse
of gas works, injurious to fish." Violation of this provision is a misdemeanor?
OPERATIONAL REQUIREMENTS

Forestry Requirements
¯ Virginia has an enforceable mechanism for silvicultural activities causing or
threatening to cause pollution. "If the’State Forester determines that an owner or
operator is conducting or allowing the conduct of any silvicultural activity in a manner
which is causing or is likely to cause pollur_ion, he may advise the owner or operator of
corrective measures needed to prevent or cease the pollution." The State Forester has
"authority to issue special orders to any owner or operator who is conducting, or
allowing to be conducted, any silvicultural activity in a manner which is causing or is
likely to cause pollution, to cease immediately all or part of the silvicultural activities on
the site, and to implement specified corrective measures within a stated period of time.
Such special orders are to be issued only after a hearing with reasonable notice to the
owner or operator, or both, of the time, place and pur~,,.ose thereof, and they shall
become effective not less than five days after service... 9 The State Forester may also
issue an emergency order,~ without advance notice or hearing, if he "finds that any
owner or operator is conducting any silvicultural activity in a manner which is causing
or is likely to cause an alteration of the physical, chemical or biological properties of any
state waters resulting from sediment deposition presenting an imminent and
substantial danger to (I) the public health, safety or welfare, or the health of animals,
fish or aquatic life; (ii) a public water su,,pply; or (iii) recreational, commercial, industrial,
agricultural, or other reasonable uses...’~° Despite these provisions, "The State Forester
shall not issue a special order to any owner or operator who has incorporated generally
acceptable water quality protection techniques in the operation of silvicultural
activities, which techniques have failed to prevent pollution, if the State Forester
determines that the pollution is the direct result of unusual weather events which could
not have been reasonably anticipated."11 A civil penalty of up to $5,000 per violation
per day may be assessed by the State Forester after the owner or operator has been
given an opportunity for a hearing.~z Orders may be enforced by injunction.~3

Agriculture Requirements
¯ Virginia’s Agricultural Stewardship Act established a complaint-driven
enforceable mechanism applicable to agricultural nonpoint source water pollution.
After April 1, 1997, upon receiving a complaint (except for an anonymous complaint),
the Commissioner of Agriculture and Consumer Services shall investigate and if it is
determined "that substantial evidence exists to prove that an agricultural activity is
creating or will create pollution, the Commissioner shall notify the owner or operator.’’t4
"The notice shall state that within sixty days of receipt of the notice, the owner or
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operator shall submit to the Commissioner and [local soil and water conservation]
district an agricultural stewardship plan which includes stewardship measures needed
to prevent or cease the pollution." If the Commissioner finds that the pollution is "not a
threat to human health, animal health, or aquatic life, water quality or recreational or
other beneficial uses," or that it is a "direct result of unusual weather events or other
exceptional circumstances that could no have been reasonably anticipated," the
Commissioner "may forego" any action,is If the notice is sent requiring submittal of a
agricultural stewardship plan, the soil and water conservation district must review the
submitted plan and the Commissioner must approve it within 30 days if sufficient.16
"Pollution means any alteration of the physical, chemical, or biological properties of any
state waters, resulting from sedimentation, nutrients, or toxins." "Stewardship measures
means measures for controlling the addition of pollutants from existing and new
categories and classes of nonpoint sources of pollution which reflect the pollutant
reduction achievable through the application of the best available nonpoint pollution
control methods, technologies, processes, siting criteria, operating methods or other
alternatives" including use of BMPs.17
Failure to implement an approved agricultural stewardship plan subjects the
owner or operator to a corrective action order, issued after hearing, which directs the
recipient to complete implementation of the plan within a stated period of time, not to
exceed 18 months from the date of the original notice.18 A corrective action order may
be enforced by injunction, by entry and abatement by the Commissioner with cost
recovery if the court order is not complied with, and by assessment of a civil penalty of
up to $5,000 per dayJ9 An emergency corrective action order (with subsequent hearing)
may be issued if runoff from an agricultural activity "is causing or is likely t9 cause an
imminent or substantial danger to (I) the public health, safety.or welfare or to the health
of animals, fish or aquatic life, (ii) a public water supply, or (iii) recreational,
commercial, industrial, agricultural, or other beneficial uses." An emergency order may
direct cessation of all or part of the agricultural activity and require specific stewardship
measures,z° A corrective action order shall not be issued if the operator or land owner
is actively implementing the approved agricultural stewardship plan, or actively
implementing stewardship measures "that have failed to prevent pollution, if...the
pollution is a direct result of unusual weather events or other exceptional circumstances
which could not have been reasonably anticipated."zl Decisions of the Commissioner
are appealable first to the Virginia Soil and Water Conservation Board and then to the
local circuit courtsf2 Local governments are authorized to adopt ordinances
implementing the complaint-driven program set forth in the state law; but the local
governments are not granted the power to impose sanctions for failure to implement a
plan. They may only submit a complaint to the Commission to start the state process if
there is no compliance with the local process,za
¯ In addition, "The Department [of Conservation and Recreation] shall operate a
voluntary nutrient management training and certification program to certify the
competence of persons preparing nutrient management plans for the purpose of
assisting land owners and operators in the management of land application of
fertilizers, municipal sewage sludge, animal manures, and other nutrient sources for
agronomic benefits and for the protection of the Commonwealth’s ground and surface
waters.’’~4 While this is not an enforcement mechanism, the certification regulations
provide for denial, suspension, or revocation of certifications.25
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¯ For Chesapeake Bay areas, "Land upon which agricultural activities are being
conducted, including but not limited to crop production, pasture, and dairy and feedlot
operations, shall have a soil and water quality conservation plan.’’a6
¯ Virginia certifies pesticide applicators; it also requires reporting of "significant
pesticide accidents or incidents which constitute a threat to humans or the environment
to appropriate environmental agencies.’’zr

¯ Virginia law also addresses confined animal feed!ng operations, in a manner
similar to the federal regulations.28
Development and Other Earth-Disturbing Activities
¯ Virginia’s Erosion and Sediment Control Law regulates "land-disturbing
activities" which include "clearing, grading, excavating, transporting, and filling of
land.’’z9 Each conservation district, county, city, or town "shall adopt and administer an
erosion and sediment control program..." to be approved by the Virginia Soil and Water
Conservation Board.a° "No person may engage in any land-disturbing activity until he
has submitted to the district or locality an erosion and sediment control plan ... and the
plan has been reviewed and approved by the authority.’’al State agency land-disturbing
activities require annual submission of specifications and conservation plans,aa
"Agencies authorized under any other law to issue.grading, building, or other permits
for activities involving land-disturbing activities may not issue any such permit unless
the applicant submits with his application an appro,v, ed erosion and sediment control
plan and certification that the plan will be followed. ,aa The requirements do not apply
to home gardening, underground public utility work, septic tank lines, mining, oil and
gas exploration and drilling, agricultural operations, railway maintenance and
operations, agricultural land drainage and irrigation, and shore erosion control projects.
They also do not apply to activities under 10,000 square feet unless the local jurisdiction
chooses to regulate them. a4 Under the regulatioris, the local plan approving authority
"may waive or modify any of the chapters that are deemed inappropriate or too
restrictive for site conditions, by granting a variance."as "If there is a failure to comply
with the plan, notice shall be served upon the permittee or responsible person by
certified mail....The notice shall specify the measures needed to comply wi~ the plan
and shall specify the time within which such measures shall be completed, a6 Localities
may establish civil penalty schedules for violations of the erosion and sediment control
program,a7 Upon receipt of a sworn complaint of violation, authority may order
activity to cease until corrective measures have been taken. Upon failure to comply
with a compliance order, "the permit may be revoked and the responsible person
subject to penalties.,a8 The authority or damaged party may make application to circuit
court to enjoin a violation with prior notification in writing to the alleged violator and
authority and as long as no corrective action has been undertaken within 15 days of
notice. Violators may be guilty of a Class I misdemeanor; civil penalties or civil
charges in place of penalties may be assessed not to exceed $2,000.4°
¯ Virginia also allows, but does not require, counties, cities, and towns to adopt
further enforceable mechanisms. "Each locality may, by ordinance, to be effective on or
after July 1, 1990, establish a local stormwater management program which shall
include, but is not limited to" consistency with stormwater regulations of the Board of
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Conservation and Recreation, provisions for longterm responsibility for devices and
techniques to manage the quality and quantity of runoff, and provision for integration
of programs with local erosion and sediment control programs.41 The Board’s
regulations specify minimum technical criteria and administrative procedures,
including]~!nimum design criteria for measures to control nonpoint source
pollution. 4z [A]fter the adoption of a local ordinance, a person shall not develop any
land for residential, commercial, industrial, or institutional use in that locality until he
has submitted a stormwater manageme.nt plan to the locality...and has obtained
approval of the plan from that locality. 4a This program does not apply to agricultural
and forestry activities, single family construction, land development projects that
disturb less than one acre (unless the locality chooses to apply the program to smaller
areas), mining, and certain linear projects.4~ Violations are misdemeanors with a fine
not to exceed $1,000 and/or 30 days imprisonment; injunctive relief is available, and
civil penalties of up to $2,000.45
¯ "The protection of the public interest in the Chesapeake Bay, its tributaries, and
other state waters ... require that: (I) the counties, cities, and towns of Tidewater
Virginia incorporate general water.quality protection measures into their
comprehensive plans, zoning ordinances, and subdivision ordinances..." Localities in
the region are required to establish Chesapeake Bay Preservation Areas -- identifying
lands, which if improperly developed, "may resu!t in substantial damage to the water

quality of the Chesapeake Bay and its tributaries. ,~6 Local governments outside of
Tidewater Virginia are allowed to adopt such provisions.~7 The regulations on land use
standards are intended to prevent a net increase in nonpoint source pollution from new
development, achieve a 10% reduction in nonpoint source pollution from
redevelopment, and achieve a 40% reduction in nonpoint source pollution from
agricultural and silvicultural uses.4~ Counties, cities, and towns in the region must
incorporate water quality measures into their zoning and subdivision regulations.49 The
state regulations set out general performance criteria to establish performance
standards to minimize erosion and sedimentary’potential, reduce land application of
nutrients and toxics and maximize rainwater infiltration for Chesapeake Bay areas,s°
The criteria become mandatory upon the local program adoption date.51 Enforcement is
under local police and zoning powers,s2
¯ Virginia has enforceable programs regulating activities affecting tidal
wetlands, water quality certification for activities affecting nontidal wetlands, and
activities affecting submerged lands,sa
Endnotes
~’Va. Code 5 62.1-44.5.
z. Va. Code 5 62.1-44.15(8b).
a. Va. Code 55 62.1-44.23, 62.1-44.32.
4, Va. Code § 62.1-194.1.
~’ Va. Code § 48.1.
6, Va. Code 5 48.6.
r~ Va. Code 5 48.5.
~ Va. Code 5 29.1-533.
~’ Va. Code § 10.1-1181.2.

269
R0017290

L0. Va. Code § I0.i-I 181.2.
"~ Va. Code § I0.i-I181.2.
~2. Va, Code § i0.I-I181.3.
,3~
Va. Code § 10.1-1181.6.
L4.
Va, Code § I0.I-559.3.
Ls.
Va. Code § i0.I-559.3.
~6.
Va. Code § i0.I-559.3.
~7 Va. Code § 10.1-559.1.
~6.
Va. Code § 10.1-559.4.
~9.
Va. Code §§ i0.I-559.5, I0.I-559.7.
20.
Va, Code § I0.I-559.4D.
2~ Va. Code § I0.I-559.4E.
22.
Va. Code § I0.I-559.6.
23.
Va. Code § I0.I-559.10.
24,
Va. Code § I0.I-I04.2.
264 VAC § 5-15-ii0.
~6~ 9 VAC I0-20-120(9).
2,. Va. Code §§ 3.1-249.51, 3.1-249.56.
26. Va. Code § 62.1-44.17:I.
z~, Va. Code § 10.1-560.
30. Va. Code § I0.i-562.
3,. Va. Code § I0.I-563.
3z. Va. Code § I0.I-564.
33. Va. Code § I0.I-565.
34. Va. Code § I0.I-560.
~’ 4 VAC 50-30-50.
~ Va. Code § I0.I-566.
~’ Va. Code § I0.I-562.
36, Va. Code § I0.I-566.
3~. Va. Code § I0.I-569.
40. Va. Code § I0.I-569.
~ Va. Code § I0.I-603.3.
42. Va. Code § i0.i-603.4.
~3. Va. Code § i0.I-603.8.
44. Va. Code § i0.i-603.8.
’~’ Va. Code § I0.I-603.14.
~ Va. Code § i0.I-2100: also see § I0.I-2109.
~" Va. Code § 10.1-2110.
4s9 VAC 10-20-110.
~’ Va. Code § 10.1-2109.
~0. 9 VAC I0-20-120.
5~.
9 VAC I0-20-Ii0.
52.
Va. Code § I0.I-2108.
53.
Va. Code § 28.3-1300, § 62-I-44.15, § 28.2-1200 e[ seq.
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WASHINGTON
Enforceable Provisions Applicable to Nonpoint Source Water Pollu tion
DISCHARGE PROHIBITIONS
Water Pollution Control Law
Washington’s water pollution control law includes provisions that may be used
to take enforcement action against nonpoint source discharges that pollute the waters or
that consist of unpermitted disposal of waste, except for forest practices conducted in
compliance with the state forest practices law.
¯ Washington’s water pollution control statute prohibits the discharge of "any
organic or inorganic matter that shall-cause or tend to cause" water pollution~ and
requires a permit for the disposal of solid or liquid waste material into waters of the
state. The statute does not authorize the adoption of a permit system for nonpoint
source pollution from forest practices, nor the imposition of penalties for nonpoint
source pollution arising for forest practices conducted in compliance with the state’s
forest practices law.3 The Department of Ecology ("DOE") enforces the law by bringing
an action, issuing orders or directives, or imposing penalties. The attorney general,
upon the request of DOE, may also bring an action2With respect to bringing an
enforcement action for discharges arising from agricultural activity on agricultural land,
prior to issuing a notice of violation, the statute directs DOE to consider whether such
an action would contribute to conversion of agricultural land to nonagricultural uses
and to attempt to minimize the possibility of such conversion.~ Willful violations are
crimes punishable by a fine of up to $10,000 and/or imprisonment for not more than
one year. Civil violations incur penalties of up to $10,000 per day per violation.6
Other Discharge Limitations
¯ The state’s Public Health and Safety Code ("Code") regulates discharges into
public water supplies. Under the Code, it is a gross misdemeanor to deposit "any
matter or thing which may or could pollute" into waters that are used for drinking
purposes.7 It is also a misdemeanor for any person to place or cause to be placed
"within any watershed from which a city or municipal corporation of any adjoining
state obtains it water supply, any substance which either by itself or in connection with
other matter will corrupt, pollute or impair the quality of said water supply..."
Violation of this provision is punishable by a fine of up to $500)
¯ State law also protects public water supplies. It provides that a person who
does "any of the things which have the effect of polluting any such sources of water
supply, or water," and any person who conducts a business or occupation, or allows
any condition upon or sufficiently near the water supply or sources for the water
supply, or "the property through which the same may be conveyed or conducted so that
such water would be polluted..." is guilty of nuisance and may be fined up to $500.9
Non-tidewater cities with a population of 100,000 or more are prohibited from
"discharging, draining or depositing...any...substance, offensive, injurious or dangerous
to health" into waters used for "human or animal consumption or for domestic
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purposes.’ Violation of this provision is a public nuisance, and abatement may be
sought by secretary of social and health services or by any person whose water supply
is affected.~° If a violator fails to abate pollution of a water supply, then the sheriff
abates the nuisance and assesses the cost against the violator.~ Cities and towns are
authorized to prescribe what acts constitute offenses against the purity of the water
supply and the resulting punishment and penalties and enforce them.~2
¯ Nuisance law may apply to some instances of nonpoint source pollution.
Nuisance is generally defined as unlawfully committing or omitting an act that
"endangers the comfort, repose, health of safety of others...or [that] unlawfully
interferes with, obstructs or tends to.obstruct...any lake or navigable..." water.~3 Any
person whose property is affected may bring an action in court and get an order to
abate the nuisance.~4
¯ It is a public nuisance to "throw...offensive matter" into any waterway" or in
any way to corrupt or render unwholesome or impure the water...to the injury or
prejudice of others.’’~s Any public body or authorized officer may abate a public
nuisance,~6 or a private person may ,,b, ring a civil action or remove and/or destroy the
nuisance, if it is "specially injurious.’ ~7 Abatement does not preclude action for private
damages,t8 Fines for public nuisances of up to $1000 may be imposed,t9
¯ A public nuisance is a crime where an act or omission "unlawfully interfere[s]
with, befoul[s] ...a lake, navigable river, bay, stream, canal or basin...’’z° The court or
magistrate shall order the nuisance abated, in addition to any other fine or
punishment,zl Under this statute, a person who commits or maintains a public nuisance
is guilty of a misdemeanor,2~ and a person who deposits an "unwholesome substance"
on or near a highway on land or water is guilty of a gross misdemeanor, including
maintenance of a business that is "noisome or detrimental to the public health."23
¯ Also see supra regarding nuisance actions for pollution of public water
supplies.
Agricultural activities and forest practices are not a nuisance if conducted in a
manner consistent with good practices and established prior to surrounding
nonagricultural and nonforestr~,, ~4
activities, unless they have a "substantial adverse effect
on the public health and safety.
Also, nothing done or maintained under the express
authority of a statute is a nuisance.~
Fish/Fisheries Laws
¯ State law declares that any person who acts illegally or otherwise reduces
water quality below state standards or causes significant degradation of water quality,
"thereby damaging the same: and...causes the death of, or injury to fish, animals,
vegetation, or other resources of the state" shall be liable for damages to the state and
affected counties and cities.~6 Operations undertaken in compliance with a waste
discharge permit are not actionable under this provision.27 See ~ for general
enforcement provisions under the Water Pollution Control statute.
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OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ Washington law requires the forest practices board (the "board) to promulgate
regulations that establish minimum forest practices standards,zs Regulations determine
which forest practices fall within which of four classes, ranging from Class I, requiring
no notification, through Classes II-IV requiring notification on submission of an
application for approval. In particular, Class IV forest practices that have "a potential
for substantial impact
on the environment and therefore,require an evaluation," require
an application,z9 If an approved application authorizes a forest practice which,
because off.proximity to a water course...has a potential for causing material damage to
a public resource," then the Department of Natural Resources ("DNR") may require
notification two days before actual operations begin.3° Additionally, the board and
DOE are required to promulgate forest practices regulations relating to water quality
from the minimum forest practices standards regulations.31 The DNR enforces this
statute by issuing a stop work order for any violation and taking immediate action if
the operator fails to obey such an order; or the DNR may issue a notice setting forth the
nature of the violation or damage, the operator’s right to a hearing and the specific
course of actionY Specifically, with respect to a violation relating to water quality,
where DNA fails to act, DOE notifies DNR and, failing DNR action, petitions the
appeals board chair who must deny the petition or direct DNR to act.33 The attorney
general also may enforce the statute, and a country may bring actions in superior court
34
o
Sanctions include civil
against the DNR, landowner, timberowner,or perator.
penalties, collect costs, or disapproval, for up to one year, of a forest practices
application.35
Agriculture Requirements
¯ New state legislation requires dairy farfns to establish waste management
plans and directs the DOE to inspect all dairy operations at least every two years. All
dairy farms are required to develop dairy nutrient management plans by July 1, 2002
and obtain approval from the local conservation districts and be implemented by the
farmers by December 31, 2003. The sanctions for noncompliance by dairy farmers are
fines of $100 per month up to maximum of $5000 for failing to develop the management
plan.36
¯ A license is required from the Department of Agriculture (DOA) to operate a
certified feed lotY Denial, suspension, or revocation of feed lot licenses may result
where violations occur.38 Violators are guilty of a misdemeanor, and subsequent
offenses are a gross rnisdemeanor.39
¯ The state’s Pesticide Application Act requires licenses for commercial pesticide
application4° (with some exceptions including forest owners applying pesticides on
their own lands and farmers occasionally applying pesticide themselves),4t private
commercial pesticide application,4z and private pesticide application.43 A person
damaged by pesticide application may sue agencies, municipal corporation and public
utilities, or the DOA director may seek to enjoin a violation.~4 Sanctions include
revocation or suspension of licenses, permits or certifications.~5 A maximum of $7500
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in civil penalties are available for each violation.46 First offense is a misdemeanor;
subsequent offenses are gross misdemeanors (except an offense committed more than
five years after a previous conviction is a first offense).47
¯ The state’s Pesticide Control Act regulates labeling and registration
requirements, including required registration of all pesticides that are distributed
within the state or are transported in or through the state, with some minor
exceptions,48 and licensing of pesticide dealers and consultantsJ9 The DOA director
and/or the county prosecuting attorney may bring an action,s° and relevant sanctions
" ’~
include refusal to register
pesticide or suspension of registration
and denial,
suspension, revocation of licenses22 Civil penalties ($7500 per violation) are
authorized.5a

Development and Other Earth-Disturbing Activities
Apart from any programs for the control of urban stormwater under the federal
Clean Water Act, state law provides the following authorities.
¯ Comprehensive plans required of counties and cities under the state’s Growth
Management Act ("GMA") must provide for "drainage, flooding, and storm water runoff...and provide guidance for corrective actions to mitigate or cleanse those discharges
thatdevelopmentPOllute waterSregulationsOf the ~e£22 uEr 2 ;trioe~e ~ ~i;~r eo fd 2~s id~ at~t SdG,, cM~ tAic~ea~ aasd, ,,os~ tw hic h
include wetlands, "areas with a critical recharging effort on aquifers used for portable
water," and fish and wildlife habitat conservation areas,as Shore Management Act, see
infra, rather than plans under the GMA.) A noncomplying entity shall have up to 180
days to comply,s7 The Governor may modify state appropriation allotments, withhold
revenue-sharing or temporarily rescind tax collection authority for counties or cities
that fail to comply with GMA provisions,ss
¯ The Shoreline Management Act prohibits shoreline development unless
consistent with statutory policy and the applicable guidelines, rules or master program
and requires a permit for "substantial development.’’s9 Substantial development, with
some exceptions, is development whose total cost exceeds $2500 or "materially
interferes with the normal public use of the water or shorelines."6° If DOE believes
permittee is not in compliance with permit, it notifies local government and permittee
and, then, may petition shoreline hearings board ("board’) for rescission of permit.6t
Appeals regarding permitting decisions or DOE rules may be made to the board.6a
Attorney general or local government attorney may bring injunctive, declaratory or
other relief, and civil penalties (up to $1000 per violation) are authorized.~a A willful
violation is a gross misdemeanor punishable by fines and/or imprisonment.~4
Endnotes

t Wash. Rev. Code 90.48.080.

awash. Rev. Code 90.48.160
a Wash. Rev. Code 90.48.420.
~ Wash. Rev. Code 90.48.037,90.48.120.
s Wash. Rev. Code 90.48.450.
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Wash. Rev. Code 90.48.140.90.48.144.
Wash. Rev. Code 70.54.010.
Wash. Rev. Code 70.54.030.
Wash. Rev. Code 35.88.030, 35.88.040.
10 Wash. Rev. Code 35.88.080.
’~ Wash. Rev. Code 35.88.050.
~z Wash. Rev. Code 35.88.020.
,3 Wash. Rev. Code 7.48. I20.
,4 Wash. Rev. Code 7.48.010.
~6 Wash. Rev. Code 7.48.140(2).
,6 Wash. Rev. Code 7.48.220.
~’ Wash. Rev. Code 7.48.210, 7.48.230.
,8 Wash. Rev. Code 7.48.160.
,9 Wash. Rev. Code 7.48.250.
z0 Wash. Rev. Code 9.66.010.
2, Wash. Rev. Code 9.66.040.
2z Wash. Rev. Code 9.66.030.
28 Wash. Rev. Code 9.66.050.
24 Wash. Rev. Code 7.48.305.
z5 Wash. Rev. Code 7.48.160.
z6 Wash. Rev. Code 90.48.142(1)(b).
~7 Wash. Rev. Code 90.48.142(2).
~8 Wash. Rev. Code 76.09.040.
~9 Wash. Rev. Code 76.09.050.
30 Wash. Rev. Code 76.09.060(4)
3’ Wash. Rev. Code 76.09.040.
8z Wash. Rev. Code 76.09.080, 76.09.090.
~8 Wash. Rev. Code 76.09.100.
84 Wash. Rev. Code 76.09.140.
3~ Wash. Rev. Code 76.09.120-190.
3~ SB 6161.
~ Wash. Rev. Code 16.58.040.
38 Wash. Rev. Code 16.58.070.
~9 Wash. Rev. Code 16.58.170.
40 Wash. Rev. Code 17.21.070, 17.21.110.
~’Wash. Rev. Code 17.21.200.
42 Wash. Rev. Code 17.21.122.
~8 Wash. Rev. Code 17.21.126.
4, Wash. Rev. Code 17.21.220, 17.21.320.
45 Wash. Rev. Code 17.21.130.
46 Wash. Rev. Code 17.21.315.
4, Wash. Rev. Code 17.21.310.
48 Wash. Rev. Code 15.58.050.
49 Wash. Rev. Code 15.58.180, 15.58.210.
~0 Wash. Rev. Code 15.58.280, 15.58.340.
~’ Wash. R.ev. Code 15.58.110, t5.58.120.
~B Wash. P, ev. Code 15.58.260.
~ Wash. l~ev. Code 15.58.250.
~ Wash. P~ev. Code 36.70A.070.
ss Wash. Rev. Code 36.70A.060.
~ Wash. Rev. Code 36.70A.030(5).
s~ Wash. Rev. Code 36.70A.300(1).
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Wash. Rev. Code 36.70A.340, 36.70A.345.
Wash. Rev. Code 90.58.140(2).
Wash. Rev. Code 90.58.030(3)(e).
Wash. Rev. Code 90.58.140(8).
Wash. Rev. Code 90.58.180.
Wash. Rev. Code 90.58.210.
Wash. Rev. Code 90.58.220.
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WEST VIRGINIA

Enforceable Provisions Applicable to Nonpoint Source Water PoiIution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
West Virginia’s water pollution control law appears not to provide for the
regulation or prohibition of nonpoint source discharges.’
Other Discharge Limitations
¯ A separate law establishes criminal penalties for wastes (excluding commercial
or industrial wastes regulated under the pollution control law) thrown or released "into
any river, creek or stream, or upon the surface of any land adjacent to any river, creek
or other stream in such a location that high water or normal drainage conditions will
cause such offensive materials to be washed, drained, or cast into the river, creek or
other stream". Violation is a misdemeanor subject to a fine of $100 to $1000.z
¯ Another provision establishes criminal penalties for "Any person who
knowingly and willfully throws, causes to be thrown or releases any dead animal,
carcass, or part thereof, garbage, sink or shower waste, organic substance, human or
animal excrement, contents of a privy vault, septic tank, cesspool or the effluent from
any cesspool or nauseous or offensive or poisonous substances into any well cistern,
spring, brook, pond, stream, or other body of water which is used for domestic
purposes",a The offense is a misdemeanor subject to a fine of $25 to $200. In addition,
conviction creates a duty to remove and properly dispose of the materials as directed by
the bureau of public health. Each day of failing .to comply is a separate violation of the
section.
¯ It is a misdemeanor "to place, deposit, dump, or throw, or cause to be placed,
deposited, dumped or thrown, any litter ... garbage, refuse, trash, can, bottle, paper,
ashes, carcass of any dead animal or part thereof, offal, or any other offensive or
unsightly matter into any river, stream, creek, branch, brook, lake or pond, or upon the
surface of any land within one hundred yards thereof, or in such location that high
water or normal drainage conditions will cause any such materials to be washed into
any river, stream, creek, branch, brook, lake or pond."4 For a first offense, the sanction
is a fine of $50 to $500 or alternatively, 8 to 16 hours community service cleaning up
unlawfully deposited matter along stream or river banks. For a second offense, the
sanction is a fine of $250 to $1000 plus a jail term of 24 hours to 6 months, with the court
able to substitute 16 to 32 hours of clean-up for the fine or for the incarceration, but not
for both. For third and subsequent offenses, the sanction is a fine of $500 to $2000 plus a
jail term of 48 hours to one year, with the court able to substitute 32 to 64 hours of cleanup for the fine or for the incarceration, but not both.
¯ Nuisance remedies are expressly preserved for water pollution. West Virginia’s
statutory water pollution provisions do not "abridge or alter rights of action or
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remedies now or hereafter existing, nor shall any provisions of this article, or any act
done by virtue of this article, be construed as estopping the state, municipalities, public
health officers, or persons as riparian owners or otherwise, in the exercise of their rights
to suppress nuisances or to abate any pollution now or hereafter existing, or to collect
damages.’’~
Fish/Fisheries Laws
West Virginia does not appear to have enforceable provisions relevant to
nonpoint source water pollution in its fisheries laws.
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ West Virginia provides enforceable authorities for nonpoint source water
pollution resulting from commercial forestry practices. State law also requires a license
for commercial timber harvest and purchase of timber or logs for resale, and
certification of supervisors of logging sources.6 "Upon notification of the chief [of the
office of water resources of the division of environmental protection] or upon a finding
by the director [of the division of forestry of the department of commerce, labor and
environmental resources] that failure to use a particular best management practice is
causing or contributing, or has the potential to cause or contribute, to soil erosion or
water pollution, the director shall issue a written compliance order".7 The director may
issue written compliance orders; issue immediate suspension of work orders (if
circumstances endanger life or threaten or result in uncorrectable soil erosion or water
pollution); suspend licenses or certificates for 30 to 90 days for the second violation
within two years of this article or the water pollution act; or revoke licenses or
certificates for third violations within two years.eo The director may seek civil penalties
of up to $2,500 for the first offense and $5,000 for subsequent offenses.
Agriculture Requirements
¯ Local soil conservation districts, through referenda, may adopt land use
regulations "in the interest of conserving soil and soil resources and controlling soil
erosion." The regulations may include provisions for construction of soil-protective
structures, provisions requiring particular methods of cultivation, specifications of
cropping and tillage practices, provisions limiting cultivation of sensitive areas, and
other measures.9 The supervisors of the soil conservation district have authority to seek
enforcement of the regulations in court if "nonobservance tends to increase erosion ...
and is interfering with the prevention or control of erosion on other lands within the
district".I° Watershed improvement districts, organized within soft conservation
districts, can also exercise these powers of a soil conservation district.~
¯ The commissioner of agriculture can develop mandatory BMPs for application
and use of fertilizers and manures upon having evidence of groundwater pollution that
could be effectively prevented with BMPs.12
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¯ The state has authority for general groundwaterprotection rules for pesticides,
including rules intended to prevent non-point pollution.13 The only two stated rules are
(I) to follow the label or special orders by the commissioner of agriculture to protect
groundwater, and (2) to comply with the rules for certified applicators and pesticide
businesses when applying restricted use pesticides. "Other non-po!,n,.t source
management practices, voluntary and/or mandatory are reserved. ~4 The commissioner
may issue remediation orders, or may seek civil penalties. Is
Deve10pment and Other Earth-Disturbing Activities
West Virginia does not appear to have specific provisions apart from any that
may be contained in urban stormwater programs under the Clean Water Act, or that
may be authorized by general land use provisions that provide for municipalities and
counties to plan, zone, and regulate.t8 State law governing land use regulation notes
that 10cal land use plans may include measures for "sewers, sanitation and drainage",
"stream pollution", and "conservation of water, soil, agricultural and mineral
resources."t7 The law gives municipal and county governments authority to regulate
land use and structures to carry out zoning objectivesY Enforcement is by civil
injunction, or misdemeanor prosecutions with penalties of $10 to $300.t9
Endnotes
~’ W. Va. Code §22-11-8.
2. W. Va. Code §16-9-3.
3. W. Va. Code §16-9-2.
4. W. Va. Code § 20-7-28.
5. W. Va. Code § 22-11-27.
6. W. Va. Code § 19-1B-4; § 19-1B-7.
7. W. Va. Code § 19-1B-5(b).
8. W. Va. Code § 19-1B-5(b)-(e).
9. W. Va. Code § 19-21A-9.
m. W. Va. Code § 19-21A-10.
u. W. Va. Code ch. 19, art. 2lB.
~z. 61 CSR 6C-4.3. See also 61 CSR 6C-4.4, which appears to require some level of mandatory BMP
promulgation if valid data show increases in groundwater contamination from fertilizers or manures in
the state.
~3. 61 CSR 12G-7.
~4. 61 CSR 12G-7.3.
~5. 61 CSR 12G-5.1.14 & -8; 61 CSR 12G-9.1.
r6. W. Va. Code § 8-24-1.
tT. WVC §8-24-17(b)(7),(8),(17).
ts. W. Va. Code § 8-24-39.
rg. W. Va. Code § 8-24-67.
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WISCONSIN
Enforceable Provisions Applicable to Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Wisconsin’s water pollution law does not contain a general discharge
prohibition. However, the state may issue enforceable orders for the abatement of
"significant" nonpoint source pollution, and for critical sites within priority watersheds.
Wisconsin law authorizes the department of natural resources (DNR) to issue
general orders and adopt rflles applicable throughout the state for "preventing and
abating pollution of the waters of the state." ~ Pollution is defined as "contaminating or
rendering unclean or impure the waters of the state, or making the same injurious to
public health, harmful for commercial or recreational use, or deleterious to fish, bird,
animal or plant life.’’2
¯ The law specifically authorizes the department to issue orders for the
abatement of nonpoint source pollution which the department has determined to be
"significant" on a case-by-case basis.3 However, the department may not order
abatement or best management practices with respect to pollution caused primarily by
animal waste.4 Investigations involving animal waste are handled under regulations
described below under "Agricultural Requirements." Nor may the DNR order
abatement of nonpoint source pollution from agricultural sources located in a priority
watershed or priority lake area, unless the source has been designated as a "critical site"
in the priority watershed plan.5 The priority watershed program provides state funding
for watershed staff and cost-sharing for necessary best management practices to control
nonpoint sources of pollution within the watersified.6
One year’s notice must be provided in orders for abatement or implementation
of best management practices, unless the department determines that the pollution will
cause severe water quality degradation that could be mitigated by action taken sooner.7
The department may issue temporary emergency orders to abate nonpoint source
pollution if certain statutory conditions are met.~ Violators of agency orders are subject
to administrative penalties of up to $5,000 per day. The state may recover the costs of
investigation, as well as attorney’s fees? In addition, the department may take the
action directed by its order and collect the costs incurred from the owner to whom the
order was directed.~°
¯ Where agricultural sources are involved, the department must first notify the
county land conservation committee (LCC). u The department must also notify the state
department of agriculture, trade and consumer protection (DATCP), which in turn
issues a list of BMPs and financial and technical assistance sources to the person
polluting and then submits a report to the department of natural resources within a
year describing the actions taken and recommending whether to issue an order to abate
pollution or implement best management practices. The DNR may not issue an order
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until it receives this report, unless it makes a determination of severe water quality
degradation, concurred in by the DATCP.lz
In addition, if the notice of intent is for a critical site in a priority watershed, the
LCC may disapprove issuance of an order by acting within 60 days after the notice of
intent was issued.~3 The DNR may appeal the disapproval to the state’s Land and
Conservation Board; the landowner may likewise appeal a proposed order that was not
disapproved by the LCC.~4
¯ In 1997, the legislature enacted a law requiring the DNR to prescribe
performance standards for sources of nonpoint source pollution. For non-agricultural
sources, the DNR must develop technical standards to implement the performance
standards in order to "achieve water quality standards by limiting nonpoint source
water pollution.~5 Provisions relating to agricultural sources are discussed below under
"Agricultural Requirements."
Other Discharge Limitations
¯ The state’s environmental health code gives local health officers the authority
to order the abatement or removal of "human health hazards."~6 The state’s water law,
in addition to providing the order authorities described above, gives the department of
natural resources authority to "order or cause the abatement of any nuisance affecting
the waters of the state.’’L7 This includes nonpoint sources. However, Wisconsin’s
nuisance statute provides a general exception to nuisance cases involving agricultural
sources. To qualify for the exemption, the agricultural use must be on land that was
already used for agricultural purposes, use generally acceptable operating practices,
and must not present a substantial threat to public health and safety. Relief granted
must not substantially restrict or regulate agricultural uses or practices, unless the
agricultural use or practice is a substantial threat to public health and safety.16
¯ Wisconsin’s groundwater protection law establishes a framework for
addressing activities that cause pollution of groundwater. The department of natural
resources assigns groundwater enforcement standards, as well as "preventive action
$i~bist~ r~ ~ ~ ~ eg~toriunngdev~ ta ~i~ ~ ~n~ ihSePaec%~ ~bn "1 e" t ci~ nnC~at ~aati~o 1 ~ l~t Snf d a r d, but
"shall serve as a means to inform regulatory agencies of potential groundwater
contamination problems, to establish the level of groundwater contamination at which
regulatory agencies are required to commence efforts to control the contamination and
to provide a basis for design and management practice criteria in administrative
rules."z°
Each state agency is required to promulgate design and management criteria for
facilities, activities and practices that are regulated by the agency and that affect
groundwater,a This enforcement is linked to other statutory schemes. The department
of natural resources "may not approve a proposed facility, practice or activity at a
location where a preventive action limit or enforcement standard...has been attained or
exceeded unless an exemption has been granted .... ,,22 For existing facilities, practices or
activities, a response is required if a preventive action limit or an enforcement standard
has been attained or exceededY
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State regulations outline a variety of responses to be taken by agencies where a
preventive action limit or enforcement standard is attained or exceeded. In cases
involving enforcement standards, these response include requiring the following:
monitoring; investigation; revision of operational procedures; change in design or
construction; alternate methods of waste treatment or disposal; prohibition or closure
and abandonment; remedial action to renovate or restore groundwater quality or to
minimize further releases of the substance to groundwater; and revision of rules or
criteria on facility design, location or management practices.24 With limited exceptions,
the regulations require the department to prohibit the activity or practice and require
remedial actions unless the department can demonstrate that other responses will
achieve compliance with enforcement standards.25 "
The law provides that regulatory agencies "shall enforce the provisions of this
chapter in accordance with enforcement procedures and subject to the penalties
established by statute for activities and practices regulated by the regulatory agency.’’26
Fish/Fisheries Laws
¯ Fisheries laws include the provision that no person shall "throw or deposit, or
permit to be thrown or deposited, into any waters within the jurisdiction of the state
any lime, oil, tar, garbage, refuse, debris, tanbark, ship ballast, stone, sand...slabs,
decayed wood, sawdust, sawmill refuse, planing mill shavings or waste material of any
kind, or any acids or chemicals or waste or refuse arising from the manufacture of any
article of commerce, or any other substance deleterious to game or fish life.’’z7
(Exceptions are provided for approved operations involving sewage drainage and
industrial waste, as well as certain highway work carried out under the direction of the
department of transportation.)z8 This provision is enforced through forfeiture of not
more than $200 per day, imprisonment of up to 90 days (for intentional violations), and
natural resources damages.29
¯ Wisconsin’s fish and game law also provides generally that no person "may
take, capture or kill fish...in any waters of this state by means of...poisonous or
stupefying substances or devices.’’3° The wording may allow prosecution for fish kills
even without a showing of intent to take fish. Enforcement is through fines of up to
$500 and/or imprisonment up to 90 days.31
OPERATIONAL REQUIREMENTS
Forestry Requirements
¯ Wisconsin has a tax incentive program, which involves submitting a
management plan.3z While participation in the program is voluntary, there are
penalties for violating the provisions of the program. For example, failure to file a
notice of intent to cut, as required in the law, can result in a forfeiture not to exceed
$1,000. In addition, any owner who intentionally cuts merchantable timber in violation
of the law is subject to forfeiture equal to 20 percent of the current value of the
merchantable timber cut.33
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¯ "All slash, which during the process of cutting timber or taking out other forest
products, falls into or is deposited in any lake or stream or on the land of an adjoining
owner, shall be immediately removed therefrom by the timber owner or cutting
operator...when in the opinion of the department such removal is in the public
interest.’’~4 Violators are subject to a forfeiture of not more than $50, however repeat
offenders are subject to higher fines and imprisonment)5

Agriculture Requirements
¯ As noted above, Wisconsin’s water pollution law specifically authorizes the
DNR to order abatement or best management practices with respect to nonpoint source
agricultural pollution.36 Certain limitations apply in priority watersheds?7
¯ The state soil and water conservation law authorizes the enactment of local
ordinances for the control of nonpoinl: source pollution. County land conservation
committees are authorized to "develop and adopt standards and specifications for
managem,,e..nt pra,c,tic,es to control erosion, sedimentation and nonpoint source water
pollution. ,~8 LCC s ’ may carry out preventive and control measures and works of
improvement for flood prevention and for conservation, development, utilization and
control of water within the county.’’~9
In addition, county and municipal governments are authorized to enact
ordinances to address nonpoint source pollution. Such ordinances are effective only if
approved by referendum. "To promote soil and water conservation or nonpoint source
water pollution abatement, a county, city, village or town may enact ordinances for the
regulation of land use, land management and pollutant management practices....An
ordinance enacted under this section may prohibit land uses and land management
practices which cause excessive soil erosion, sedimentation, nonpoint source water
pollution or storm water runoff.’’4° The county bgard must adopt an ordinance setting
forth administrative enforcement procedures and provide personnel for enforcement of
ordinances enacted under the law)1
Enforcement is through civil forfeiture or injunction in an action initiated by the
county or LCC. The court may award reasonable attorney fees to any plaintiff in a
successful action for enforcement through injunction)2 Notice to landowners or users is
required, along with a list of BMPs and available financial assistance "at least one year
before" the county or LCC may initiate an action for enforcement.4~
The DATCP is also responsible for setting and implementing statewide soil and
water conservation policies and administering the state’s soil and water conservation
programs. The department "shall coordinate" its soil and water conservation program
with the state’s nonpoint source water pollution abatement financial assistance
program.44
¯ Wisconsin regulations contain permitting requirements for large animal
feeding operations involving at least 1,000 animal units, requiring a WPDES permit.
The regulations establish other requirements for smaller operations, where the state has
determined through on-site investigation that the operation is responsible for a
discharge of significant amounts of pollutants to waters of the state.45 The DNR issues a
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notice of discharge allowing a specific time for a remedy. The regulations provide that
the owner or operator must control the discharg,e, by implementing necessary corrective
measures in compliance with the regulations. 4~ Accepted animal waste management
practices shall be used...in implementing the necessa,,ry corrective measures relative to
runoff control, storage or disposal of animal wastes.’ 47 If an operation faiis to implement
necessary corrective measures, it must obtain a WPDES permit.4s In addition, owners or
operators of animal feeding operations subject to the regulations must design and
install permanent runoff control structures, according to specified performances
standards.~9 This standard can be modified by the department when the owner or
operator demonstrates that such standards are more stringent than necessary to avoid
detrimental effect on water quality,s° Permitted facilities must provide manure storage
and a landspreading plan.
¯ In 1997, the legislature enacted a law directing the DNR, in consultation with
the DATCP, to promulgate rules setting performance standards and prohibitions for
agricuItural nonpoint sources, including performance standards and prohibitions for
livestock operations.~ The legislature also authorized local governmental units to
regulate livestock operations consistent with state performance standards.~ Such
regulations may not apply to existing operations unless cost-sharing is available.~
¯ Wisconsin’s pesticides law authorizes rule making to govern the use of
pesticides, including their formulations, and to determine the times and methods of
application and other conditions of use.s4 State regulations prohibit any person from
using or directing the use of pesticides in a "negligent manner" or "in an manner that
results in pesticide overspray or significant pesticide drift.’’s~ With limited exceptions,
the regulations prohibit any person from causing a pesticide to enter waters of the state
directly, or through sewer systems, and from using a pesticide in a manner which the
user knows or should know will result in contamination of sta~:e waters.~ The
regulations further require that chemigation systems be designed and operated to
prevent pesticides used in the system from contaminating waters of the state.~
Enforcement of the state pesticide law is through forfeiture of between $100 and
$500, with higher penalties for repeat violators. Commercial applicators, dealers or
distributors who knowingly violates the misbranding and licensing provisions of the
law are subject to a fine of $5, 000 and/or imprisonment for one year. The state may
also apply to a circuit court for a temporary or permanent injunction to prevent, restrain
or enjoin violations.~s "In addition to other enforcement procedures, the department
may issue a special order...prohibiting the use, application, storage, distribution or sale
of pesticides...to prevent or control pesticide contamination of groundwater....’’~9
Development and Other Earth-Disturbing Activities
¯ Wisconsin’s navigable waters protection law gives the department of natural
resources a central role in the adoption of local shoreland zoning ordinances that relate
to lands under, abutting or lying close to navigable waters. The purposes of such
ordinances are to "i~urther the maintenance of safe and healthful conditions; prevent and
control water pollution; protect spawning grounds, fish and aquatic life; control
building sites, placement of structure and land uses .... ,,~0 The department is responsible
for providing general recommended standards and criteria for navigable water
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protection regulations and their administration, and for authorizing such regulations.
Counties are required to adopt zoning and subdivision regulations for the
protection of a11 shorelands in unincorporated areas.6~ S~ate regulations require that
these county shoreland ordinances include, at a minimum, zoning regulations for
shoreland-wetland zoning districtsJz The ordinances must "provide sufficient control
of the use of shorelands to afford the protection of water quality .... ,,63 The regulations
further specify certain minimum components, including building setbacks that
"conform to health, safety and welfare re ,q, uirements, preserve natural beauty, reduce
flood hazards and avoid water pollution. 64 The regulations also require limits on
alterations to existing nonconforming structures.6s Exemptions from local shoreland
zoning ordinances are provided for state highway and bridge work and for farm
drainage ditches in certain circumstancesJ6 Where a county has not adopted an
ordinance that meets the "reasonable minimum standards," the department is to adopt
an ordinance to be administered by the countyJ~
State law also explicitly requires municipalities (cities and villages) to adopt
ordinances to regulate zoning of wetlands in shorelands. State regulations establish
minimum standards for the municipal ordinances. The regulations establish permitted
and prohibited uses and address non-conforming structures and uses. If a municipality
fails to establish an ordinance that meets "reasonable minimum standards," the
department of natural resources is to adopt an ordinance for the municipalityJ9
Enforcement mechanisms are specified in the local ordinance. However, state
law provides generally that county ordinances "shall be enforced by appropriate fines
and penalties" and may be enforced as well by injunction in a suit by the local
government or local affected property owners.TM State law also provides that violations
of city zoning ordinances are punishable by fine and by imprisonment for failure to pay
such fine, and that violations are subject to suit by local government or affected
property owners to prevent or correct the unlawful practice,n In addition, the
department of natural resources may initiate enforcement through fines (not more than
$50 per day) and injunctions if it determines that the city or village fails to keep its
ordinance "current, effective and enforceable, zz
¯ Wisconsin law also authorizes municipal construction site erosion control
ordinances "for the efficient use, conservation, development and protection of this
state’s groundwater [and] surface water..." as well as for the prevention and control of
water pollution, and the control of building sites and placement of structures and land
uses.~3 State regulations require counties, cities, villages, and towns receiving financial
assistance under the state’s nonpoint source water pollution plan to adopt a
construction site control ordinance if it is required in the watershed plan under the state
program. Such ordinances also must require consistency with the Wisconsin
Construction Site Best Management Practice Handbook.TM The local ordinances are
enforceable as explained above. A county board may authorize the local land
conservation committee to administer and enforce the p.rovisions of certain county
zoning or construction site erosion control ordinances.75
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Endnotes
L. Wisconsin Statutes 281.19(I).
z. ws 281.01.
3, WS 281.20(i)(a).
4. WS 281.20(1)(a),(b).
~’ WS 281.20(!) (a),(b).
6. WS 281.65.
7, WS 281.20(3)(a).
3. WS 281.20(3)(d).
9. WS 281.98(1),(2).
Lo. WS 281.19(?).
~’ WS 281.20(3) (b).
~z. WS 281.20(3)(a), 281.20(3)(c)2.
,3, WS 281.20(3)(b).
,4. WS 281.20(5)(a).
~s, WS 281.16(2).
~’ WS 254.59.
LT, WS 281.19(4).
L3. WS 823.08.
~9. WS 160.07, 160.09, 160.13., 160.!5.
zo. WS 160.001 (8).
z~ WS 160.19(2)(a).
2z. Wisconsin Administrative Code, Natural Resources 140.28(1).
23, Id.

~4. WAC NR 140.24(4).
zS’WAC NR 140.26(2)(b).
23, WS 160.26.
~7. WS 29.29(3) (b).
z3. WS 29.29(3) (b).
~9. WS 29.29(3) (c).
3o. WS 29.29(1).
3~. WS 29.29(1).
3z. WS 77.82.
33. WS 77.86(5) (a).
34. WS 26.12(7).
~5’ WS 26.98, 26.985.
~" WS 281.20(1)(a).
37. WS 281.20(1)(b).
33,
WS 92.07(2).
3~.
WS 92.07(6).
40.
WS 92.11.
4,. WS 92.11(5).
43, WS 92. I 1 (5) (b).
44. WS 92.05.
4~. WAC NR 243.21.
4~. WAC NR 243.23(2).
47. WAC NR 243.26.
43. WS 243.24.
4~. WAC NR 243.25.
so. WAC NR 243.05.
" WS 281.16(3), (4).
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~2. WS 92.15,281.16.
s3. WS 281.16(3)(e), (4), 92.15(4).
54. WS 94.69(9),
55, WAC Agriculture, Trade and Consumer Protection 29.50(I)(2).
~6~ WAC ATCP 29,51 (4).
57. WAC ATCP 29.54(2)(c).
~8, WS 94.71(1),(3).
~9~ WS 94.71 (3)(c).
60. WS 281.31.
8L. WS 59.971.
6z. WAC NR 115.05(1).
63. WAC NR 115.05(3).
84. WAC MR 115.05(3).
6~’WAC NR 115.05(e).
66. WAC ~qR 115.02, 115.03(5).
67.
WAC NR 115.01(1).
66.
WS 62.231, 61.351.
69,WS 62,231(6).
70.WS 59.97(11).
7,. WS 62.23(7)(f).
7z.
WS 87.30(2): WAC NR 117.06(3).
73.
WS 281.33. See also WS 59.69 and 59.693, which specifically authorize coun~ zoning ordinances for
construction site erosion control at sites where the activities do not include construction of a building.
74, WAC NR i 20.16.
7~, WS 92.07(15).
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WYOMING

Enforceable Mechanisms for the Control of Nonpoint Source Water Pollution
DISCHARGE PROHIBITIONS

Water Pollution Control Law
Wyoming’s water pollution control law contains a general provision that may be
used to enforce against nonpoint source discharges of pollution or waste. In addition,
the permitting authority apparently can extend to nonpoint sources, and where permits
are required, the state’s antidegradation policy requires that permits be conditioned on
implementation of best management practices to control nonpoint sources.
¯ The Wyoming Environmental Quality Act contains a general prohibition
against "caus[ing], threaten[ing] or allow[ing] the discharge of any pollution or waste
into the waters of the state" or "alter[ing] the physical,,,chemical, radiological, biological
or bacteriological properties of any’waters of the state unless authorized by permit.1
"Waste" is defined as "sewage, industrial waste and all other liquid, gaseous, solid,
radioactive, or other substances which may pollute any waters of the state.’’a The
prohibition has been held to apply to all polluting activities, not only those for which a
permit could have been obtained.3
¯ The Act authorizes the Wyoming Department of Environmental Quality to
issue environmental permits "when the department has, by rule or regulation, required
a permit," and allows the department to "impose such conditions as may be necessary to
accomplish the purpose of this act.’’4 Since the permitting authority is not expressly
limited to point sources, it arguably could be applied to nonpoint sources. Further, the
water quality section of the Wyoming Administrative Code contains an antidegradation
provision, which requires that "reasonable best management
practices fo,,r, nonpoint
sources" be implemented before a permit can be issued.5 In this context, best
management practices" are defined as practices "determined to be the most
technologically a~d economically feasible means of preventing or reducing nonpoint
source pollution.’ 6 The statute allows for variances from environmental permits after a
notice-and-comment procedure;7 however, the DEQ apparently has prohibited issuance
of water pollution variances under this section, and this decision has been judicially
upheld.8
The DEQ may investigate, hold administrative hearings, and issue cease-anddesist orders for violation*s of the environmental code? It may assess administrative
civil penalties of up to $10,000 per violation per day; criminal penalties of up to $25,000
per violation per day and/or imprisonment of up to one year; seek temporary and
permanent injunctive relief; and receive reparations for violations that "cause the death
of fish, aquatic life or game or bird life.’’~°
Other Discharge Limitations
The Public Health and Safety Code provides two definitions of criminal nuisance
that are relevant to nonpoint source pollution.
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¯ The first nuisance provision is a prohibition on placing dead animal matter or
other waste, including "any refuse or garbage, or any offensive matter or substance
whatever" into water bodies or in any place "so located that the said substance shall
directly or indirectly cause or threaten to cause the pollution or impairment of the
purity and usefulness" of water bodies.L~ This provision expressly exempts municipal
garbage disposal systems and sewage systems, but has been held to apply to cattle lots,
poultrYL2 businesses,, and meat processing plants depending" on the circumstances of the
case. It is apparently enforced by both law enforcement and health authorities, and
violations are misdemeanors, punishable by a fine of $50-$200 and/or imprisonment of
up to six months,t3
¯ "12he second nuisance provision declares it a nuisance to "in anywise pollute or
obstruct any watercourse, lake, pond, marsh or common sewer, or continue such
obstruction or pollution, so as to render the same unwholesome or offensive.’’14 This
provision, enforced by local law enforcement officials, carries a maximum $100 fine per
violation; these officials also may seek to abate the nuisance.~5
Note that under the Wyoming Right to Farm and Ranch Act, farm or ranch
operations cannot be held to be a public or private nuisance if they "conform to
generally accepted agricultural management practices" and existed prior to a change in
land use on the adjacent land.m Likewise, proof of compliance with feedlot regulations
(discussed below) is an absolute defense against any nuisance action brought by a
person whose property ownership is subsequent in time to the date of establishment of
the feedlot, if those feedlot activities are also subject to local or DEQ regulation.t7

Fish/Fisheries Laws
¯ The Public Health and Safety Code contains a general provision that prohibits
manufacturing and industrial works from "throw[ing] or deposit[ing] in, or in any way
permit[ring] to pass into any natural stream or Idke ... wherein are living fish, any
sawdust, chemicals, mill-taring, or other refuse matter of deleterious substance or
poisons ...that will or may tend to the destruction or driving away from such waters any
fish...or that will or may tend to pollute, contaminate, render impure for domestic,
irrigation, stock or other purposes."~6
¯ Similarly, the Fish and Game Code states that "[n]o person shall allow any
refuse or substance to pass into any public water: (i) [w]hich drives away or is injurious
to fish, or wildlife; or (ii) [w]hich obstructs the natural flow, channels, or condition of
any stream or body of water.’’m
Both of these provisions are enforced by the Health Department and the
Department of Fish and Game; violation of either of them is a misdemeanor, punishable
by fines of $50-$100 and imprisonment of 30 days to six months.2° Neither of the
provisions applies to slag from smelters, or to operations that construct settling ponds.2~
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OPERATIONAL REQUIREMENTS
Forestry Requirements
State forestry laws do not appear to contain enforceable provisions relating to
nonpoint source discharges.
Agriculture Requirements
Wyoming law regulates feedlot operations and pesticide management practices
that might contribute to nonpoint source water pollution. In addition, soil conservation
districts are authorized to prescribe best management practices to combat erosion, and
may provide financial incentives for landowners to adopt these BMPs.
¯ In a chapter titled "Livestocl~ Feedlot Operations," the Wyoming Statutes
authorize the Department of Environmental Quality to issue regulations governing
livestock feedlots and to establish schedules for compliance with the rules,zz Operations
that are in compliance with the regulations have an absolute defense against a nuisance
action brought by a person whose property ownership is subsequent in time to the date
of establishment of the feedlot, if the feedlot activities are subject to other local or DEQ
regulation,z3 Feedlot operators are also required to comply with applicable local zoning
requirements,z4 Until recently, there appears to have been little, if any, regulatory
activity under this chapter of the Statutes.
In February 1997, the legislature amended the Environmental Quality Act to
require DEQ to promulgate "standards for housed facilities where swine are confined,
fed and maintained for a total of forty-five (45) consecutive days or more in any twelve
(12) month period and the feedlot or facility is designed to confine an equivalent of one
thousand (1,000) or more animal units.’’z5 The new standards must include financial
assurance for facility cleanup and closure; waste’management plans; setback
requirements that facilities be sited at least one mile from homes, schools and towns
and 1/4 mile from domestic water wells and streams; and notice-and-comment
provisions for any new permits,z6 If any county adopts a land use plan or zoning law
with stricter setback standards, those will prevail over the statute,z7
¯ Wyoming also has enacted a general pesticide control regime, which largely
consists of registration and labeling requirements and requires that pesticides be
applied in accordance with the labeling,z8 It includes a general prohibition against
discarding, transporting or storing pesticides or containers "in such a manner as to
cause injury to humans, vegetation, crops, livestock, wildlife, beneficial insects or to
pollute any waterway in a way harmful to any wildlife therein.’’z9 The board of
certification may promulgate rules governing discarding and storage of pesticides and
pesticide containers, and is authorized to enter and inspect premises for enforcement of
the pesticide law.3° Violations of the law are misdemeanors, subject to a fine of up to
$500 and/or imprisonment of up to one year for the first offense, and $1,000 and/or
imprisonment of up to one year for subsequent offenses; actions for injunctive relief are
also possible.3t
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¯ Finally, the WyomingStatutes establish soil conservation districts and
authorize them to conduct research, demonstration projects, improvement projects, and
so on.3z The districts may develop and publicize comprehensive plans that specify best
management practices for soil conservation, but these do not appear to be enforceable.33
However, the district’s provision of loans, grants, and other benefits to private
landowners may be conditioned on implementation of best management practicesJ4

Development and Other Earth-Disturbing Activities
¯ Under the Land Use Planning Act,35 the state land use commission is
authorized to develop a ,s, tate land use plan, whi,c,h may include "areas of critical or
more than local concern.’ 36 These are.defined as areas...where uncontrolled or
incompatible large scale development could result in damage to the environment, life,
or property, where the short or long term public interest is of more than local
significance," and can include, inter alia, "fragile or historic lands, natural hazard lands,
renewable resource lands."~7 However, enforceability of the Act is doubtful unless local
regulations are enacted; the statewide plan apparently is intended to serve as a
"guideline" for the development and adoption of local land use plans and zoning
regulations. Even in "areas of critical or more than local concern," the state land use
commission is authorized only to "establish developmental guidelines" and to "assist
local governments" in planning for these areasJ8
Endnotes
~’ Wyo. Stat. § 35-I 1-301.
z. Wyo. Star. § 35-I 1-103(c)(ii).
3. See People w. Platte Pipe Line Co., 649 P.2d 208, 211 (Wyo. 1982).
4. Wyo. Stat. § 35-I 1-801.
5. Wyo. Admin.Code 020-080-001, § 8.
6. Wyo. Admin. Code 020-080-001, § 2.
7. Wyo. Star. § 35-I 1-601.
~" See U.S. Steel Corp. v. Wyoming Env. Quality Council, 575 P.2d 749 (Wyo. 1978).
9. Wyo. Stat. § 35-11-701. Citizen suits are authorized by Wyo. Star. § 35-11-904.
~0. Wyo. Stat. §§ 35-11-901, -903.
~ Wyo. Star. § 35-10-101.
~z Wyo, Star. § 35-10-101; Wartensleben v. Willey, 415 P.2d 613 (Wyo. 1966).
~3. Wyo. Star. § 35-1,0-102.
~4. Wyo. Stat, § 35-10-401.
~5. Wyo, Star. § 35-10-401.
~6. Wyo. Stat, § 11-44-t03.
~ Wyo. Stat. § 11-39-102.
~ Wyo, Star. § 35-4-20Z.
~’ Wyo. Star. § 23-3-204.
m. Wyo. Stat, § 35-4-Z02; Wyo. Stat. § 23-3-204(c).
~ Wyo. Stat. § 35-4-202.
~z, Wyo. Star. § 11-39-I03.
~3. Wyo. Stat. § 11-39-102.
z4. Wyo. Star. § 11-39-104.
zs. Wyo. Star. § 35-11-302 (a)(ix),
~6, Wyo. Star. § 35-11-302(a) (ix)(A)-(D).
zr’ Wyo. Star. § 35-11-302 (a) (ix).

292

R0017313

~8. Wyo. Stat. § 35-7-350 et seq.
z~’ Wyo. Stat, § 35-7-364.
a0, Wyo. Star. §§ 35-7-364, -367.
3~, Wyo. Stat. § 35-7-366.
as’ Wyo. Stat. § 11-16-101 et seq.
~’ Wyo. Stat. § 11-16-122 (b) (xvi)- (xvii).
a4. Wyo. Stat, § 11-16-122(xxvii).
as’ Wyo. Star. § 9-8-101 et seq.
~6, Wyo. Star. § 9-8-102(a)(I),
aT. Wyo. Star. § 9-8-101 et seq,
~s Wyo. Star. § 9-8-202(a)(ix)-(x).
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Water Environment Federation
The Water Environment Federation is a not-for-profit technical educational
organization that was founded in 1928. Its mission is to preserve and enhance
the global water environment. Federation members are more than 42 000 water quality specialists from around the world, including environmental, civil,
and chemical engineers, biologists, chemists, government officials, treatment
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For information on membership, publications, and conferences contact
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60! Wythe Street
Alexandria, VA 22314-1994 USA
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American Society of Civil
Engineers
The American Society of Civil Engineers (ASCE) offers civil engineering
professionals many opportunities for technical advancement, networking, and
leadership and technical skill training. Also available to members are major
savings on educational seminars, conferences, conventions, and publications.
On the local level, chapters (called Sections and Branches) act as advocates
in the public interest on local issues and present seminars and programs relevant to the needs of the local community. For more information, call 800548-2723 (ASCE) or visit ASCE’s web site, http://www.asce.org.
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ASCE Manuals and Reports on
Engineering Practice
(As developed by the ASCE Technical Procedures Committee July 1930 and
revised March 1935, February 1962, and April 1982)
A manual or report in this series consists of an orderly presentation of facts
on a particular subject, supplemented by an analysis of limitations and applications of these facts. It contains information useful to the average engineer
in his/her everyday work, rather than the findings that may be useful only occasionally or rarely. It is not in any sense a "standard," however, nor is it so
elementary or so conclusive as to provide a "rule of thumb" for non-engineers.
Furthermore, material in this series, in distinction from a paper (which ex-

R0017320

presses only one person’ s observations or opinions), is the work of a committee or group selected to assemble and express information on a specific topic.
As often as is practicable, the committee is under the general direction of one
or more of the Technical Divisions and Councils, and the product evolved
has been subjected to review by the Executive Committee of that Division or
Council As a step in the process of this review, proposed manuscripts are often brought before the members of the Technical Divisions and Councils for
comment, which may serve as the basis for improvement. When published,
each work shows the names of the committee by which it was c.ompiled and
indicates clearly the several processes through which it has passed in review
so its merit may be definitely understood.
In February 1962 (and revised in April 1982), the Board of Direction
voted to establish a series entitled "Manuals and Reports on Engineering
Practice" to include the Manuals published and authorized to date, future
Manuals of Professional Practice, and Reports on Engineering Practice. All
such Manual or Report material of the Society would have been refereed in a
manner approved by the Board Committee on Publications and would be
bound, with applicable discussion, in books similar to past Manuals. Numbering would be consecutive and would be a continuation of present Manual
numbers. In some cases of reports on joint committees, bypassing of Journal
publications may be authorized.
American Society of Civil Engineers
Jerry L. Anderson, Chair, Water Resources Planning and Management Division Executive Committee, 1996
Jonathan Jones, Chair, Urban Water Resources Research Council
Authorized for publication by"the Publications Committee of the American
Society of Civil Engineers
James E. Davis, Executive Director, ASCE

..=

R0017321

II

Content
Chapter

Page

List of Tables

xix

List of Figures

xxi

Preface

xxii

1

Introduction to Urban Runoff

1

Material Addressed in This Manual

2

Urban Runoff Effects and Control Requirements
Best Management Practices
Water Quality Parameters

2
2
3

Definitions of Terms

4

Studies of Nonpoint Source Pollution and Regulatory
Background

6

Hydrological Characteristics of Urban Stormwater Runoff

8

Hydrological Changes in an Urban Catchment
Imperviousness and Runoff
Effect of Imperviousness on Groundwater
Recharge
Imperviousness as an Integrating Concept

8
8

Constituents in Urban Stormwater Runoff
Results from the National Urban Runoff Program
Concentrations Established in Recent Data Sets
Representative Concentrations from One Urban
Area
General Literature
Measurement of Other Chemicals
Concentrations in Runoff from Other Stormwater Sources
Combined Sewer Overflows
Industrial Sources
Highway Sources
Lessons Learned from Previous Water Quality Monitoring
Statistical Concepts for Urban Runoff Water Quality
Evaluation
Predictive Relationships of Urban Runoff Quality
Land-Use Effects

11
11
12
12
13
13
17
18
18
18
19
19
19
19
20
21

vii

R0017322

Runoff Volume Effects
Other Watershed Factor Effects
Implications for Monitoring Programs

21
21
21

Effects of Urbanization on Receiving Environments

23

Effects of Stormwater Runoff on Stream Ecosystems
Changes in Stream Hydrology
Changes in Urban Stream Morphology
Changes in Stream Water Quality
Changes in Stream Habitat and Ecology
Structure of These Changes
Effects of Urbanization on Other Receiving Environments
Effects of Urbanization on Wetland Systems
Effects of Stormwater Runoff on Lakes
Effects of Urbanization on Groundwater
Effects of Stormwater Runoff on Estuaries
Evolving Issues

24
24
24
25
26
26
26
26
27
28
28

Ecosystems and Watershed Basis for Management
Evolving Approaches to Stormwater Quality Management
The Watershed as Natural Biophysical Boundary
Watershed Planning
Use of an Ecosystem Approach for Planning

29
30
31
32
32

Environmental Monitoring and Impact Assessment
Evolving Approaches to Biological Impact Assessment
Environmental Endpoints
Biologically Based Effects Monitoring
Focus in This Manual
Issues of Scale
Physical and Temporal Response of Streams
Scale for Monitoring the Response of Streams
Total Effects Methodologies
Other Ecosystem Boundaries
Total Impacts of Urbanization
Direct Spatial Effects
Pathways
Cumulative Effects

29

35
36
36
37
37
38
38
38
39
39
39
40
40
40

References

41

Developing Municipal Stormwater Management Programs

49

Establishing Stormwater Management Objectives

51

Protecting Beneficial Uses
Developing a Watershedwide Approach
Involving Stakeholders
Meeting Regulations
Federal

51
52
53
54
54

viii

R0017323

National Pollutant Discharge Elimination System
Permitting
Coastal Nonpoint Pollution Control Program
National Estuary Program
State
Case Study--State of Maryland
Interstate
Regional
Assessing Existing Conditions
Receiving Water Characterization
Pollutant Sources
Watershed Characteristics
Existing Programs
Existing Regulatory Programs
Pesticide Program
Hazardous Material/Waste Control Programs
Air Quality Programs
Spill Prevention and Cleanup Plans
Existing Municipal Programs
Establishing a Management Program Framework

57
57
58
59
59
59
60
61
61
61
61
62

Structuring the Program
Setting Priorities

62
63

Selecting Management Practices

63

Multilevel Stormwater Quality Management Strategy
Selecting Standard and Special Best Management Practices
Selecting Best Management Practices for Land
Development
Land-Use Controls
SeIecting Source Controls
Selecting Treatment Controls
Selecting Best Management Practices for Existing
Municipal Drainage Systems
Selecting Best Management Practices for Residences and
Businesses
Implementing the Program
Implementation Strategies
Incorporate Stormwater Concepts to an Existing
Program
Start a New Program
Conduct Further Planning and Study
Treatment Control Operation and Maintenance
Financing Stormwater Management Programs
Revenue Alternatives
Funding Options

.=__.__

54
55
55
55
55
56
57

R0017324

64
64
67
68
69
69
70
71
72
72
72
73
73
73
74
74
74

General Government Tax Receipts
Benefit Area or Special Assessments
Stormwater Management Utility
Inspection Fees
Other Funding
Financing Options
Pay As You Go
General Obligation Bonds
Revenue Bonds
Special Assessmeiat Bonds
Developer-Constructed Improvements
In-Lieu-of Charges to Developers
System Development Charges
Community Development Block Grants
Internal Borrowing
Implementation Process

74
75
75
76
76
76
76
76
76
77
77
77
78
78
78
79

Evaluating Effectiveness

79

References

80

Monitoring, Modeling, and Performance Auditing

83

Monitoring

84

Fundamental Design Issues
Study Design Assurance
Monitoring Program Implementation
Identify and Acquire Existing Data
Prepare the Monitoring Design
Collect the Data
Analyze the Data
Present the Data
Quality Assurance and Quality Control
Physical, Chemical, and Biological/Ecological Measurements
Physical Parameter Selection
Water Quality Parameter Selection
Biological Monitoring
Rapid Bioassessment Protocols
An Integrated Assessment Approach
Modeling
Urban Modeling Objectives and Considerations
Overview of Available Modeling Options
Constant Concentration or Unit Loads
Spreadsheets
Statistical Method
Regression--Rating Curve Approaches
Buildup and Washoff
Related Mechanisms

85
85
86
86
87
87
87
88
88
89
89
91
92
92
93
94
94
96
96
97
98
99
100
101

R0017325

Summary of Data Needs
Selecting Urban Runoff Quality Models
Modeling Fundamentals
Operational Models
Surveys of Operational Urban Runoff Models
Urban Runoff Quality Simulation Models and Methods
Biological and Ecological Modeling
Receiving Water Models
Linkage ~vith Surface Runoff Models
Survey of Receiving Water Quality Models
Sources of Receiving Water Models

4

102
102
102
103
103
104
104
!04
106
106
106

Best Management Practice Data Reporting and Monitoring

107

Need for Standardized Reporting
Facilities Covered for Reporting
Parameters for Retention Ponds
Parameters for Extended Detention Basins
Parameters for Wetland Basins
Parameters for Wetland Channels
Parameters for Sand Filters
Parameters for Oil, Grease, and Sand Traps
Parameters for Infiltration and Percolation Facilities
Sum.mary

107
107
107
108
109
110
111
112
113

References

115

Suggested Readings

119

Source Controls

121

General Guidance for Selection of Stormwater Best
Management Practices

125

Selecting Source Controls
Ranking Criteria
Meets Regulatory Requirements
Effectiveness of Pollutant Removal
Public Acceptance
Implementable
Institutional Constraints
Cost
Public Education and Participation
Objectives
Approach
Administrative and Staffing Considerations
Examples of Effective Programs
Land-Use Planning and Management

113

125
127
127
127
130
130
13 I
131
132
133
133
134
134
134

R0017326

Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Examples of Effective Programs
Housekeeping Practices
Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Examples of Effective Programs
Safer Alternative Products
Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Examples of Effective Programs
Material Storage Control
Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Limitations
Vehicle-Use Reduction
Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Storm Drain System Signs
Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations

135
135
135
135
135
136
136
136
136
136
137
137
137
137
137
137
137
138
138
138
138
138
138
138
139
139
139
t 39
139
139
139
140
140
140
140
140
140
140
140
141
141
141

x~

R0017327

"

Limitations
Examples of Effective Programs

141
141

Household Hazardous Waste Collection

142

Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Examples of Effective Programs
Used Oil Recycling
Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Examples of Effective Programs
Vehicle Spill Control
Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Examples of Effective Programs
Aboveground Tank Spill Control
Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Limitations
Illegal Dumping Control
Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Street Cleaning
Approach
Cost Considerations

142
142
142
142
143
143
143
143
143
144
144
144
144
144
144
145
145
145
145
145
146
146
146
146
146
146
146
147
147
147
147
147
147
!47
147
148
148
148
148

xiii

z...___.

R0017328

Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Examples of Effective Programs
Catch Basin Cleaning

!49

Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
¯ Public Education and Participation Considerations
Limitations
Vegetation Controls

Storm Drain Flushing

Roadway and Bridge Maintenance

151
152
152
152
152
152

"

Detention and Infiltration Device Maintenance
Approach
Cost Considerations
Administrative and Staffing Considerations
Regulatory Considerations
PuNic Education and Participation Considerations
Limitations
Examples of Effective Programs
Approach
Cost Considerations

150
151
151
151
151
151
151

Approach
Cost Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations

Storm Channel and Creek Maintenance

149
149
150
150
150
150
150

Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations

Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Limitations
Examples of Effective Programs

148
148
149
149
149

153
153
153
153
153
153
153
153
154
154
154
154
154
154
155
155
155

xiv
R0017329

Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Illicit Connection Prevention
Approach
Cost Considerations
Regulatory Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Illicit Connection--Detection and Removal
Approach
Cost Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Examples of Effective Programs
Leaking Sanitary Sewer Control
Approach
Cost Considerations
Administrative and Staffing Considerations
Public Education and Participation Considerations
Limitations
Examples of Effective Programs

5

156
156
156
156
156
156
157
157
157
157
157
t57
158
158
158
159
159
159
159
159
160
160
161
161
o 161

References

161

Suggested Readings

161

Selection and Design of Passive Treatment Controls

167

Hydrology for the Management of Stormwater Quality

170

Long-Term Rainfall Characteristics
Capture of Stormwater Runoff
An Approach for Estimating Stormwater Quality Capture
Volume
Estimating a Maximized Water Quality Capture
Volume
Example of a Water Quality Capture Volume Estimate
Selection of Treatment Control Best Management Practices
Points to Consider When Selecting Best Management
Practices
Source Control
Local Climate
Design Storm Size

171
172
175
175
178
178
179
179
179
179

R0017330

Soil Erosion
Stormwater Pollutant Characteristics
Multiple Uses
Maintenance
Physical and Environmental Factors
On-Site Versus Regional Controls
Overview of Specific Treatment Controls
Swaies
Filter Strips
Infiltration Basins and Percolation Trenches
Detention Controls
Wettand Basins
Media Filtration
Oil and Water Separators
Robustness of Design Technology
Maintenance of Treatment Controls
Inspections
Routine Maintenance
Nonroutine Maintenance
Erosion and Structural Repair
Sediment Removal and Disposal
Other Maintenance Requirements
Mowing
Debris and Litter Removal and Control
Nuisance Control
Vegetated Swales and Filter Strips

179
180
180
180
180
182
184
184
184
184
184
185
185
185
185
186
186
187
187
187
187
189
189
189
189
190

Planning Criteria and Guidelines
190
Design and Installation Criteria and Guidelines
190
Provisions Applying Equally to Swales and.Filter Strips 190
191
Provisions for Swales
Provisions for Filter Strips
192
Operation and Maintenance of Biofilters
192
Biofitter Design Procedure
193
Preliminary Steps
193
Design for Biofiltration Capacity
193
Check for Stability to Reduce Erosion
!95
Completion Step
198
Stormwater Infiltration and Percolation

198

Design Capture Volume
Snowmelt
Surface Infiltration Basins
Screening for Site Suitability
Configuring a Basin
Sizing Infiltration Basins

200
200
20 !
201
203
203

xvi

R0017331

Percolation Trenches
Assessing a Site for Suitability
Configuring a Percolation Trench
Sizing a Percolation Trench
Other Infiltration Facilities
Buffer Strips and Swales
Porous Pavement
Extended Detention (Dry) Basins
Sizing Detention Basins
Using the Maximized Volume
Using Hydrograph Routing
Configuring an Extended Detention Basin
Storage Volume
Flood Control Storage
Basin Geometry
Two-Stage Design
Basin Side Slopes
Forebay
Basin Inlet
Low-Flow Channel
Outlet Design
Trash Rack
Dam Embankment
Vegetation
Maintenance Access
Multiple Uses
Aesthetics
Safety
Summary and Conclusions
Retention Ponds (Wet)
Stormwater Management Applications
Control of Nutrient Loadings
Aesthetics
Other Siting Considerations
Design Methods
Solids-Settling Design Method
Lake Eutrophication Model Design Method
Configuring a Retention Pond
Depth of Permanent Pool
Side Slopes along Shoreline and Vegetation
Extended Detention Zone above the Permanent Pool
Minimum and Maximum Tributary Catchment Areas
Construction of Retention Ponds in Wetland Areas
Basin Geometry
Soil Permeability

205
205
206
208
209
209
211
212
213
213
213
214
216
216
216
216
216
216
217
217
217
217
217
218
219
219
220
220
220
220
221
221
223
223
223
223
225
226
226
227
227
227
228
229
229

R0017332

Forebay
Irtlet and Outlet Structures

229
229

Constructed Wetlands

231

Design
General Considerations
Hydraulic Design
Configuration of the Wetland
Vegetation
Construction
Monitoring
Maintenance

231
231
231
232
232
234
234
235

Media Filtration

235

The Austin, Texas, Filter
Determining the Surface Area of the Filter
Configuring a Sand Filter
Linear Filters--Delaware
Underground Vault--Washington, D.C.
Maintenance

235
237
238
238
239
241

Oil and Water Separators

241

Application
Performance
Design
Sizing
Sizing Conventional Separators
Sizing Separators
Maintenance

241
242
242
242
244
245
246

References
Index

246
’

249

xviii

R00’I7333

List of Tables
Table

Page

1.1

Comparison of I ac (0.4 ha) of parking lot versus 1 ac (0.4 ha) of
meadow in good condition.
9
1.2 Effect of urbanization on distribution of May to November water
budget for forested and urban areas.
10
1.3 Ratio of peak runoff rates before and after development at three
single-family residential sites.
10
!.4 Overall water quality characteristics of urban runoff.
13
1.5 Comparison of concentrations measured in Toronto waterfront
studies with various water quality criteria.
14
1.6 Comparison of concentrations (brg/L) measured in Toronto
waterfront studies with guidelines for organic parameters.
16
1.7 Steps in watershed planning.
33
1.8 Outline of deliverables expected from watershed planning.
34
1.9 Proposed hierarchy based on geographic/geomorphic scaling
considerations.
34
2.1 Beneficial use attainment guide.
52
2.2 Existing regulations for stormwater pollution control
60
3. l Required temporal detail for receiving water analysis.
95
3.2 Additional general parameters to report for wetlands.
109
3.3 Summary of reportable best management practice site
parameters.
114
4. I Worksheet for evaluating municipal source control practices.
126
4.2 Application of source control practices to stormwater
management plan program elements.
128
5. i Hydrologic parameters used at six study watersheds.
!72
5.2 Maximized unit storage volume at six study watersheds.
173
5.3 Sensitivity of the best management practice capture volume in
Denver, Colorado.
174
5.4 Values of coefficient a in Equation 5.2 for finding the maximized
detention storage volume.
177
5.5 Form for evaluating structural best management practices.
183
5.6 Robustness of best management practice design technology.
186
Guide
for
selecting
degree
of
retardance.
5.7
195
5.8 Recommended maximum velocities for swale stability.
196
5.9 Point system for the evaluation of potential infiltration sites.
202
5.10 Typical infiltration rates of various soil groups.
204
5.11 Hydraulic conductivity of five soil types.
205
5.12 Porosity of commonly used granular materials.
206

xix

_.--..__.

R0017334

5.13 Comparison of pollutant removal percentages by well-designed
extended detention basins and retention ponds.
221
5.14 Comparison of detention storage requirements in Fairfax County,
Virginia: permanent pool of retention pond versus extended
detention basin.
222

R0017335

List of Figures
Figure
1.1
1.2
1.3
2.1
2.2
2.3
3.1
3.2
3.3
3.4
5. l
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17
5.18
5.19
5.20
5.21
5.22
5.23
5.24

Page

Watershed imperviousness and the storm runoff coefficient.
9
Channel stability as a function of imperviousness.
25
Effect of watershed imperviousness on biologic integrity within
the Northern Piedmont ecoregion of Delaware, 1993.
31
Stormwater management program.
54
Multilevel strategy for stormwater management program.
65
Best management practice numerical selection guide.
66
Profile of an idealized wetland bottom channel
111
Plan of an idealized sand filter basin.
111
An idealized sand filter inlet.
112
An idealized oil, grease,.and sand trap.
112
Cumulative probability distribution of daily precipitation for two
cities in the U.S.
171
Runoff capture rates versus unit storage volume at six study sites. 173
Mean storm precipitation depth in the U.S.
176
Decision tree for identifying potential treatment controls.
181
Geometric formulas for common swale shapes.
194
Manning’s n versus VR versus degrees of flow retardance.
197
Land development practice.
199
A percolation trench with a sand filter layer for surface inflow. 207
Example rational formula method for percolation trench sizing. 210
Typical cross sections of porous pavement.
212
Routing a hydrograph through a detention basin.
214
An idealized extended detention basin.
215
An example of a perforated riser outlet.
218
Minimum size of a trash rack versus outlet diameter.
219
Plan and profile of a retention basin.
221
Geographically based design curves for solids settling model. 224
Typical outlet structures.
230
Plan and profile of a wetland basin.
233
Sand filter with a presettlement basin.
236
Sand bed filtration configurations.
239
Linear filter.
240
Underground vault filter.
240
Conventional and coalescing plate separators.
243
Oil droplet size distribution in stormwater from petroleum
244
products storage facilities.

xxi

R0017336

Preface
The quality of urban stormwater was largely ignored in the design of urban
drainage systems until approximately 1980. Previously, the focus was on efficient surface drainage and flood control, namely the effects of relatively
large storm events. However, a number’of engineers and scientists were becoming aware that runoff from the smaller, frequently occurring storm events
was the cause of many observed negative effects in the nation’s streams,
lakes, estuaries, wetlands, and other receiving water systems downstream of,
and within, the urban and urbanizing areas. Stream banks experienced accelerated erosion, stream habitat was degraded or lost, lakes and estuaries eutrophied at a faster rate, and the water quality in the receiving waters showed
noticeable degradation during and sometimes after wet weather events.
Although many of the observed negative effects could also be attributed to
causes other than stormwater runoff from urban areas (for example, nutrientand sediment-laden runoff from agricultural areas, runoff from industrial areas, and unpermitted point sources)., a general concern about the effects of
uncontrolled urban growth on the nation’s waterways began to take hold. In
1982, Florida became the ftrst state to pass a law requiring that the urban
runoff from the first inch of rainfall be treated to remove pollutants. Maryland and Delaware followed suit shortly thereafter. In 1988, the U.S. Environmental Protection Agency (U.S. EPA) promulgated its first draft regulations for the nationwide control of urban runoff quality and, in 1990,
punished final regulations governing municipalities with populations of
more than 100 000 people.
Guidance for designing controts for urban runoff quality management has
been published in the literature by many individuals; however, most of these
publications are oriented toward a specific geographic region of the country,
and guidance for application in other areas is not addressed. Also, many of
these publications discuss the design of individual controls but not the subject of planning for urban runoff quality management on a watershed-wide
basis.
This manual comprises a holistic view of urban runoff quality management. For the beginner, who has little previous exposure to urban runoff
quality management, the manual covers the entire subject area from sources
and effects of pollutants in urban runoff through the development of management plans and the design of controls. For the municipal stormwater management agency, guidance is given for developing a water quality management
plan that takes into account receiving water use objectives, local climatology,
regulation, financing and cost, and procedures for comparing various types of
controls for suitability and cost effectiveness in a particular area. This guidance will ’also assist owners of large-scale urban development projects in
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cost-effectively and aesthetically integating water quality control to the
drainage plato The manual is also directed to designers who desire a selfcontained unit that discusses the design of specific quality controls for urban
runoff.
Chapter t provides information on the sources and effects of chemical
constituents in urban runoff. The chapter discusses chemical constituents
found in urban runoff, with indications of the frequencies and concentrations
in which these constituents are found. The effects of urban runoff on receivi.ng waters are also addressed, including effects on water quality and ecology.
The chapter also presents a section on environmental resource protection,
which looks at urban runoff quality management from the more holistic receiving water management point of view, rather than the narrower and more
traditional pollution minimization approach.
Chapter 2 is directed primarily at municipal agencies, who must develop
and implement, or regulate, a plan of urban runoff quality management. The
chapter addresses the development of such a plan from two perspectives:
meeting U.S. EPA requirements of the 1990 regulations and achieving the
objective of environmental resource management. Master-planning considerations take into account the type of receiving water, designated and desired
beneficial uses, permitting requirements, financing, and integration of quality
management with quantity management.
Chapter 3 addresses monitoring, bioassessment, and modeling. Information in this chapter supports the planning activities in Chapter 2 and the monitoring of control practices or devices that have been constructed.
Chapters 4 and 5 provide guidance on the design and implementation of
source controls and treatment controls, respectively, for urban runoff quality
management. Guidance is provided at the beginning of each chapter on how
to evaluate tradeoffs between the various controls addressed. However, if
guidance on the design of a specific control is all that is desired, the user may
go directly to that section in the chapter and develop the design from the
guidance given there. Familiarity with other parts of the manual is not required if the performance requirements of the control are known, or if a particutar control is required by ordinance.
The user of this manual should understand that while established scientific practice underlies the treatment controls addressed here, considerable
professional judgment is involved in the application. For this reason, the designer should be knowledgeable in aquatic chemistry and aquatic ecology-in addition to hydrology and hydraulics-or seek the advice of someone who
is. Designers are advised to use their own common sense in applying the design criteria to a specific situation, combining theoretical concepts with experience in the joint application of the principles embodied in these four disciplines.
Finally, there is no way to separate quality management from quantity
management of urban runoff. This manual deals with urban runoff quality;
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the quantity aspects of urban runoff management are addressed only in a
general way. For more details on quantity concerns, the reader is referred to
Design and Construction of Urban Stotsnwater Management Systems, published by the American Society of Civil Engineers and the Water Environment Federation in 1992 (ASCE Manuals and Reports of Engineering Practice No. 77; WEF Manual of Practice No. FD-20), which is the companion
manual on urban runoff quantity.
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MATERIAL ADDRESSED IN
THIS MANUAL
URBAN RUNOFF EFFECTS AND CONTROL REQUIREMENTS.
Th~s manuai focuses on the protection and enhancement of urban water
sources through control of the transport of constituents into urban waterways
by urban stormwater runoff. The manual emphasizes controt of constituent
discharges, reflecting the fact that chemical and particulate constituents in
urban stormwater runoff play a key role in determining the negative effects
of that runoff.
To provide a context for control requirements, receiving waters of potential concern are addressed, primarily in Chapters 2 and 3. Of these, streams
tend to be the water body primarily affected by urbanization, and they are
given special focus later in this introductory chapter. It is noted that the discussion of control addresses both traditional and developing approaches to
control. Traditionally, control requirements have often been set without
gard to the specific intended use of the receiving water. More recently, there
have been attempts to improve the methods for measuring and assessing how
constituents of stormwater runoff affect designated beneficial uses (see
Chapters 1 and 3).
BEST MANAGEMENT PRACTICES. Best management practice, or
BMP, as applied to urban runoff management was a term adopted in the
1970s to represent actions and practices that could be used to reduce the flow
rates and the constituent concentrations in urban runoff. It reflects the developing and somewhat empirical engineering that applies to this area of practice and differentiates it from the more highly developed and predictable engineering associated with traditional wastewater treatment facility design.
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A variety of urban BMPs are considered in Chapters 4 and 5. Source control practices and "passive" BMP systems (those not requiring active operational control or adjustment beyond routine maintenance) are described in
some detail Design considerations for "active" treatment technologies (those
that are not passive, such as ultraviolet irradiation for bacteria [Craig and
Tracy, 1993] or chemical precipitation for phosphorus) are not included in
this manual. However, planning approaches, which might lead to the need for
such systems, are discussed in Chapter 2. Design objectives for BMPs, and
processes by which objectives can be established, are discussed in Chapter 2.
It is noted tliat objectives can be stated in terms of technology (by specifying
a particular control device) or in terms of quantitative effect (for example, by
specifying a required degree of control or a maximum allowable effect). Because quantitative objectives can be defined for both hydrological parameters
and constituent removal performance parameters, both of these are discussed.
Examples of objectives based on hydrological parameters include peak flow
rate and retention of a defined water volume for a specific period of time,
while objectives based on chemical parameters include percent removal of
specific chemical constituents and effluent concentration or mass discharge
targets.
The understanding of the role of BMPs in reducing the potential toxicity
of stormwater runoff is evolving. Data characterizing toxicological properties
of urban runoff are sparse, and the scale-up of event-type phenomena to receiving water effects is not well understood. However, significant advances
are being made in understanding this issue (see Chapters 1 and 3).
Best management practice technology is imperfect; for example, BMPs
may not have a significant effect on the removal of soluble toxic substances.
Therefore, pollution prevention (source control) and public education (also
inherently a source control) are discussed in Chapter 4 as ways of providing
some added improvement to effluent quality.
WATER QUALITY PARAMETERS. Water quality parameters addressed
most in this manual are total suspended solids (TSS) and nutrients (nitrogen
and phosphorus); this reflects current common practice in BMP design. In
fact, TSS and nutrients are the primary constituents of stormwater runoff that
can be controlled by the passive BMPs considered in this manual. It is noted
that focus on these parameters is not a complete oversight of other parameters, because most other constituents of concern (for example, metals, hydrophobic organics) are reduced by the processes used to remove TSS, and
most biochemically removable constituents will be reduced by processes that
remove nutrients. Moreover, the two most Widely documented effects of urban runoff on receiving waters are associated with sediment and nutrient enrichment.
Benefits do accompany the removal of other substances, such as metals .
(for example, copper, zinc, iron, and lead) if they are primarily particulate,
hydrophobic organics, detritus, and bacteria. However, it is difficult to de-
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velop design criteria to control these substances because their removal depends on physiochemical factors that are intractable in design. All things
considered, it is not unreasonable that present common practice focuses on
particulate removal, and this approach is adopte.d in this manual.
It is noted that water quality parameters described in this manual typically
use the total mass per unit volume (total concentration) as a basis for discussion. This is because the reference quantity used in many water quality standards is the total concentration. It is nevertheless recognized that the ecological significance of total concentratio.n is the subject of much debate. This
debate arises because in flowing water; the soluble form of substances (for
example, in the case of copper) is the form that most directly causes toxicity
to biota. However, the chemistry of the water, the substrate, and other factors
make toxicity determination based on chemical speciation a complex
process. This level of assessment is considered to be outside the present
scope of practice targeted by this manual. References dealing with the details
of aquatic toxicity may be sought in the literature.

DEFINITIONS OF TERMS
Constituents, pollutants, and contaminants are terms often used interchangeably in discussions of urban stormwater runoff. This section presents definitions for these and other commonly used terms in this manual. Definitions of
various types of constituents of urban stormwater runoff are also presented.
These latter definitions have been adapted from a technology-transfer publication of the University of Connecticut (1994):
¯ Site runoff coefficient--the ratio of direct runoff volume to rainfall
volume, calculated over the duration of an event from beginning of
rainfall to end of runoff resulting from that rainfall.
¯ Site imperviousness--the fraction of land surface that does not allow
infiltration of rainfall at the start of a rainfall event.
¯ Constituent--a substance found in dissolved, colloidal, or particulate
form in water that can be measured as a concentration.
¯ Pollutant--(a) a substance discharged at a rate that causes the receiving water ecosystem to become degraded or (b) a constituent in
stormwater runoff that has a concentration and discharge rate
(mass/time) that causes an impairment of designated beneficial uses of
the receiving water. (The basis of a designated beneficial use [such as
aesthetics, potability, recreational contact or noncontact, aquatic food
consumption, or aquatic ecosystem protection] and its application in
setting management objectives for urban stormwater runoff are preseated in Chapter 2.)
¯ Contaminant--a term often used interchangeably with "pollutant" or
to represent substances such as trace metals and synthetic organic
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¯
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¯

chemicals that have not historically been found in aquatic systems at
present levels and that have been introduced by anthropogenic activities such as the processing of geological materials (such as lead from
lead sulfide ores) or the release of new compounds not previously
found in nature (such as pesticides).
Water quality parameter--a physical, chemical, or biological characteristic, property, or representation of the quality of water. The parameter may be stated in qualitative terms (for example, an aesthetic
property such as the presence or absence of trash) or in quantitative
terms (for example, the concentration of a constituent in water).
Pathogens--disease-causing microorganisms such as bacteria, viruses,
and protozoan cysts that come from the fecal waste of humans and animals. Pathogens wash off the Iand from animal and pet waste. A more
significant source of pathogens, especially in older urban areas, is the
illegal connection of sanitary sewers to "separated storm sewers."
Nutrients--substances that stimulate plant growth, such as nitrogen
and phosphorus. Nutrients in polluted runoff can come from fertilizers,
home lawn-care product’s, plant excretion, and yard and animal wastes.
Other sources include cross connections and atmospheric inputs (for
example, nitrous oxide emissions from automobiles).
Sediments--sand, dirt, and gravel eroded by runoff that typically end
up in stream beds, ponds, or shallow coastal areas. Poorly protected
construction sites, roadways, suburban gardens and other unvegetated
areas, and winter maintenance (sanding operations) can be significant
sources of sediment. Soil erosion is more severe in areas under construction than in mature urban areas, which are stabilized by vegetation, pavement, houses, and sidewalks.
Potentially toxic contaminants--substances that can harm the health of
aquatic systems or human life. Toxins are created by a wide variety of
human practices and products and include heavy metals (such as copper and lead), pesticides, and organic compounds. Off, grease, and
gasoline from roadways and some chemicals used in homes, gardens,
and yards are toxic contaminants. An evolving area of knowledge is
the role of automobile wear and tear (copper products, brake linings,
oil drippings, and crankcase and radiator teaks), corrosion, and emissions and changes in vehicle technology and fuel constituents (for example, the removal of lead from gasoline) in contributing to these substances in urban runoff.
Debris--trash, or solid waste, that often starts as street litter and is carried by runoff to waterways.

Of special note in further defining a pollutant are the terms "balanced"
and "unbalanced," which have been used to describe oxygen concentrations ¯
in streams (Streeter and Phelps, 1925) and, in particular, eutrophication,
which is associated with the excessive input of nutrients to the receiving wa-

Introduction to Urban Runoff

5
R0017345

ter system. In the concept of balance, there are two significant in situ
processes involved in a biological cycle: planktonic growth (that is, reduction of minerals and synthesis of organic materials) and bacterial degradation
(that is, oxidation or decomposition of organic matter to liberate nutrients).
When these two processes are in balance, the rate of eutrophication is minireal (Oswald and Golueke, 1966).
Therefore, pollution is a result of processes becoming out of balance, and
the degree of pollution is a function of the degree of imbalance (for example,
stimulation of planktonic growth or bacterially induced deoxygenation). Furthermore, concepts such as desired and designated beneficial uses have
evolved to include other considerations such as human-health-related issues,
consumptive uses, recreational uses, aesthetic values, and other water resource considerations.

STUDIES OF NONPOINT
SOURCE POLLUTION AND
REGULATORY BACKGROUND
The study of urban nonpoint source runoff in the ~.S. has evolved from initial research into chemical constituents in dustfall and rainout conducted by
the U.S. Geological Survey in the 1960s (Carter, 1961, and Leopold, 1968).
The discovery that significant quantities of nutrients, pesticides, herbicides,
and heavy metals were contained in urban runoff caused the U.S. Environmental Protection Agency (U.S. EPA) to require that regional urban planninff
agencies in the U.S. conduct planning studies regarding ways to reduce pollution from urbanized areas under Section 208 of the Clean Water Act. The
studies, which came to be known as the "208 nonpoint source planning area
studies," were conducted throughout significant metropolitan areas across
the U.S. during the 1970s. The 208 studies were not successful because the
profession had little experience in how to measure and quantify runoff quality or in the effectiveness of control measures in a dynamic system subject to
the vagaries of urban hydrology. The unsuccessful 208 programs prompted
U.S. EPA to fund the National Urban Runoff Program (NURP) of the early
1980s. While early studies aimed to define the magnitude of nonpoint source
pollution relative to point sources and the significance of urban nonpoint
sources (such as combined sewer overflows and separated storm drainage
systems) relative to r~ral sources (such as agricultural land uses; wooded
lands; and arid, sparsely vegetated lands), recent studies have focused on
confirming the levels of pollution and effectiveness of pollution control efforts. A similar study path has been followed in Europe and Canada
(Marsalek et al., 1993), in which the focus on characterizing the relative importance of nonpoint sources has changed to the implementation of BMPs in
agricultural and urban areas.
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Best management practice, which has the roots of its def’mition in agricultural practice, refers to management practices and "soft engineering" methods to control pollutants in runoff. Agricultural management practices include leaving stubble in harvested fields to reduce wind erosion, fertilizer
management to reduce costs, and crop rotation to increase yields; soft engineering controls include contour plowing, establishment of buffer zones between working fields and receiving waters, and check dams in drainage
ditches to reduce sediment production. In an urban setting, BMPs are of two
types: source controls (sometimes called "nonstructural" controls) and treatment controls (sometimes called "structural controls"). Source controls,
which are described in detail in Chapter 4, are practices that keep chemical
constituents from entering the runoff. Examples are covering chemical storage areas and/or diverting runoff away from such areas, street sweeping, and
household hazardous waste recycling programs. Treatment control BMPs refer to devices that remove pollutants from the runoff. Examples are vegetated
swales and buffers strips, infiltration, detention, and retention. Chapter 5 addresses treatment controls in detail.
After two decades of emphasis by U.S. EPA on the treatment of point
source pollution as part of the Federal Clean Water Act (CWA) of 1972, remaining pollution problems now stem predominantly from diffuse and minor
point sources. According to U.S. EPA, nonpoint source pollution represents
more than half of the remaining water quality problems in the U.S. Through
more recent legislation, U.S. EPA has developed a multifaceted approach to
controlling runoff quality from these sources. Largely implemented through
state agencies, this approach consists of overlapping programs covering general state strategies for nonpoint sources, municipal and industrial runoff
quality, national estuary protection, protection of the U.S. Great Lakes,
coastal zone protection, total maximum daily loads, and combined sewers.
Runoff quality requirements have also indirectly been established through
other federal and local environmental programs, such as environmental impact statements, endangered species programs, and wetlands preservation
programs.
The CWA, as amended in 1987, and subsequent U.S. EPA regulations
governing National Pollution Discharge Elimination System (NPDES) permits for stormwater discharges are the principal vehicles for controlling
stormwater pollutants at the federal level. The 1987 amendments to CWA
added Section 402(p), which established a framework for regulating municipal and industrial stormwater discharges as part of the NPDES program. In
addition, in November 1990, U.S. EPA published regulations that established
application requirements for stormwater NPDES permits.
U.S. EPA’s application requirements for municipal discharges consist of
two parts. Part I requires the discharger to collect existing information regarding stormwater dischargers, receiving waters, management programs,
fiscal resources, and associated elements. In Part 2, a municipality is expected to take this information and formulate a stormwater management pro-
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gram designed to reduce the discharge of pollutants to the "maximum extent
practicable."
Other laws/programs that directly or indirectly affect the control of
stormwater pollutants are discussed in Chapter 2.

HYDROLOGICAL
CHARACTERISTICS OF URBAN

STORMWA TER RUNOFF
HYDROLOGICAL CHANGES IN AN URBAN CATCHMENT. In general, urbanization can change a hydrologic cycle by
¯ Reducing the degree of infiltration and increasing the volume of runoff
because of development of surfaces (changing slope, form, or cover);
¯ Changing the amount of depression storage because of regrading;
¯ Changing evapotranspiration because of removal of vegetative cover;
and
¯ Reducing the travel time to a receiving body of water because of the
construction of efficient sewer systems.
In extreme cases, small streams may be completely replaced by pipes and
open channels after urbanization, resulting in streams and open channels that
are completely dry between storms.
Imperviousness and Runoff. The relationship between imperviousness and
runoff is worth considering in some detail. Figure 1.1 provides a good representation of the way the site runoff coefficient typically relates to site imperviousness. The figure was developed from more than 40 runoff monitoring
sites throughout the U.S. (Schueler, 1994). The runoff coefficient (event
runoff volume divided by event rainfall volume) ranges from 0 to 1, representing no runoff at one extreme and no infiltration at the other.
The first significance of the figure is that the runoff coefficient is closely
correlated with the percentage of impervious cover, except at very low imperviousness. At low levels, other factors (soils and slopes) become important and imperviousness is a less perfect predictor of runoff coefficient.
It is interesting to note that the total runoff volume for a 100% paved
parking lot is approximately 20 times that produced by an under, eloped
meadow. This is indicative of the degree to which runoff volume can
increase as sensitive lands are developed. Peak discharge, velocity, and time
of concentration of stormwater runoff would also increase to a large degree
in such a situation (see Table 1.1).
Another example of this is the calculated effect on a catchment’s hydrol-
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Watershed imperviousness and the storm runoff
coefficient.

Comparison of I ac (0.4 ha) of parking lot versus 1 ac
(0.4 ha) of meadow in good condition (from Schueler,
T.R. [1994] Watershed Protection Techniques: a Quarterly
Bulletin on Urban Watershed Restoration and Protection
Tools. Center for Watershed’ Protection, Silver Spring,
Md., 1, 1, with permission).

Runoff or water quality parameter

Curve number
Runoff coefficient
Time of concentration, minutes
Peak discharge rate, cfs," 2/year, 24-hour storm
Peak discharge rate, cfs, 100-year storm
Runoff volume from I-in. storm, cuftd
Runoff velocity at 2-year storm, ft/sec~
Annual phosphorus toad, lb/yr/acf
Annual nitrogen load, lb/yr/ac
Annual zinc load, Ib/yr/ac

Parking’
lota

98
0.95
4.8
4.3
12.6
3 450
8
2
15.4
0.30

Meadowb

58
0.06
14.4
0.4
3.1
218
1.8
0.50
2.0
--

~ Parking lot is 100% impervious, with 3% slope; 200-ff (61-m) flow length; type 2
storm, 2-year, 24-hour storm = 3.1 in. (79 mra); 100-year storm = 8.9 in. (226 mm);
hydraulic radius = 0.3; concrete channel; and suburban Washington "C" values.
b Meadow is 1% impervious, with 3% slopes, 200-ft (61-m) flow length, good vegetative
"B"=soils,
and earthen channel
e cfscondition,
× 0.028 32
m3/s.
3.
dcuft × 0.028 32 = m
* if!see × 0.304 8 = rrds.
flb/yr/ac × 1.121 = kg/ha.a.
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Table 1.2 Effect of urbanization on distribution of May to
November water budget for forested and urban areas,a
Urban areas with 40%
impervious land

Forested areas

No
infiltration

Item

Total
Total
Depth, depth, Depth, depth,
mm
%
mm
%

May to November
515
rainfall
Interception storage
342
and depression
storage on
impervious areas
Infiltration
155
Runoff
18
a Sandy soils assumed.

100

With
infiltration
Depth,
mm

Total
depth,
%

515

100

515

I00

66.5

235

45

235

45

30
3.5

100
180

20
35

200
80

40
15

ogy because of a change in tand use from a forested area to a typical singlefamily residential area. The results show a decrease in infiltration, depression
storage, and interception storage (see Table 1.2). This results in a tenfold increase in the volume of runoff that reaches the receiving stream. Other observed changes in urban hydrology include the ratio of urbanized to nonurbanized peak flows. Data for three sites are provided in Table 1.3 (Urbanos
and Roesner, 1992).
Table 1.3

Ratio of peak runoff rates before and after development
at three single-family residential sites.
Post/preurbanization ratios of runoff peaks

Return
period, years
2
10
15
100

New Jersey
sitea

Denver,
Colorado, siteu

Canberra,
Australia, sitec

57.0
3.10

9.0
4.7

1.85

1.9

3.0

~ 33-in. (840-ram) annual precipitation; based on modeling pre- and postdevelopment
conditions using SCS TR-55 model and type II storm distribution.

b 15-in. (380-ram) annual precipitation; based on 8-year rainfall-runoff data record
and 73-year simulation of pre- and postdevelopment conditions.
c 22-in. (550-mm) annual precipitation; based on statistical analysis of similar size
adjacent developed and undeveloped tracts of land.
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Effect of Imperviousness on Groundwater Recharge. As runoff volume
increases with imperviousness, infiltration reduces. Groundwater recharge
may be expected to reduce accordingly, which should, in turn, tend to cause
lower dry weather stream flows. This is an effect that has been associated
with urbanization; however, there are actual data that suggest this effect is
not universal. An analysis of 16 North Carolina (U.S.) watershed areas could
not find any statistical difference in low stream flow between urban and rural
watersheds (Schueler, 1994). Nevertheless, other studies support the conclusion that the phenomenon exists. For example, dry weather flows dropped 20
to 85% after development in several urban watersheds in Long Island, New
York (U.S.) (Schueler, 1994). And, in contrast, by evaluating low-flow statistics for urban streams in Toronto, Ontario (Canada), Belore (1991) found that
low-flow rates (over a 7-day moving average and 10-year return period) increased during a 30-year urbanization period. One explanation offered for
this counterintuitive result is that the additional water discharged to storm
sewers from sources such as lawn irrigation and sanitary sewer exfiltration
was sufficient to affect mass balances.
The net result of these studies is a mixed picture concerning the effects of
urbanization on groundwater infiltration as inferred from base flow in
streams. Therefore, it may be useful to critically evaluate these and other new
studies case by case, paying particular attention to infiltration estimates distinct from base flow trends.
IMPERVIOUSNESS AS AN INTEGRATING CONCEPT. It is difficult
to provide a measure of effect that simultaneously reconciles the needs of
various scientists, engineers, and other stakeholders who must deal with the
effects of urbanization. Nevertheless, some such common measure is needed
if results are to be consistent when these individuals make decisions regarding individual development sites or the watershed as a whole.
One suggested index of effect is the amount of imperviousness on a given
site or watershed. Imperviousness is the percent, or decimal fraction, of the
total catchment covered by the sum of roads, parking lots, sidewalks,
rooftops, and other impermeable surfaces of an urban landscape. Operationally, for mature urban areas, watershed imperviousness can be defined as
the fraction of watershed area that is unvegetated.
Another way to describe imperviousness is that it represents the imprint of
land development on a landscape, which, in simplistic terms, consists of two
primary components: rooftops under which humans live, work, or shop and a
transportation system consisting of roads, drivewayg, and parking lots. Increasingly, the "transportation system" often exceeds the rooftop component
in terms of total impervious area created. For example, transportation-related
imperviousness composed 63 to 70% of total impervious cover in 11 residential, multifamily, and commercial areas in the city of Olympia, Washington
(U.S.) (Schueler, 1994, and City of Olympia, 1994).
Because imperviousness is a useful indicator for measuring the varying ef-
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fects of land development on receiving waters and their aquatic systems, it
can be viewed as providing a unifying theme in urban watershed protection
(Schueler, 1994). It should be recognized that this is a convenient approximation only, not necessarily a realistic measure.

CONSTITUENTS IN URBAN
STORMWATER RUNOFF
Two general approaches have developed in the literature for estimating contribution to chemical constituents in stormwater runoff: approaches based on
human activities (such as pesticide application) and those based on general
land-use categories (such as suburban downtown). Presently, land-use category approaches dominate the field of urban stormwater management to predict constituent concentrations. Primary land-use contributors are streets,
roads, and highways; residential areas; commercial areas; industrial areas;
and s{tes under development.
Historical case studies have provided alternative ways of estimating constituent loadings from urban areas or helped in developing methods for predicting pollutant levels based on urban characteristics (such as street accumulation or curb length). Implications for monitoring these studies are
provided later in this chapter.
RESULTS FROM THE NATIONAL URBAN RUNOFF PROGRAM.
National Urban Runoff Program research (U.S. EPA, 1983), which includes
data from 28 urban sites throughout the U.S., is a compilation and evaluation
of urban runoff data. The NURP study was funded and guided by U.S. EPA
from 1978 to 1983, and although conducted at 28 local sites, it was reviewed,
coordinated, and managed centrally.
One objective of the study was to characterize the water quality of discharges from separated storm sewers that drain residential, commercial, and
light areas. The majority of samples collected in the study (see Table 1.4)
were analyzed for eight conventional parameter sets. However, the study did
not rigorously address issues such as the significance of elevated constituents’ concentrations in urban runoff as they relate to the designated beneficial uses of receiving waters. This issue and the assessment/measurement
of effects have been primary focuses of research and monitoring in similar
studies of the 1990s.
The NURP study found that geographic location, land-use category,
runoff volume, and other factors appeared to be of little use in explaining
overall site-to-site or event-to-event variability. The NURP study determined
that the best general characterization to predict characteristics of urban
runoff at unmonitored sites is obtained by pooling site data from all sites
(other than the open/nonurban ones). Pooled data for water quality characteristics from the NURP study are given in Table 1.4. In the absence of better
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Table 1.4

Overall water quality characteristics of urban runoff
(U.S. EPA, 1983).
Site median EMC~

Constituent
TSS, mg/L
BOD, mg/L
COD, mg/L
Total P, mg/L
Soluble P, mg/L
TKN, mg/L
NOz+3-N, mg/L
Total Cu,/zg/L
Total Pb,/zg/L
Total Zn, ~g/L
a Event near concentration.

Typical
coefficient of
variation

For
median
urban site

For 90th
percentile
urban site

I-2
0.5-1
0.5-1
0.5-t
0.5-1
0.5-1
0.5-!
0.5-1
0.5-1
0.5-1

i00
9
65
0.33
0.12
1.50
0.68
34
144
160

300
15
140
0.70
0.21
3.30
1.75
93
350
500

information, the NURP study recommended the values given in Table 1.4 for
planning purposes as the best description of the expected quality of urban
runoff.
The event mean concentration (EMC) and the site mean concentration
(SMC) are approaches to reporting the concentration of constituents in urban
stormwater runoff and are used in Table 1.4 and subsequent chapters. Event
mean concentration is the total mass of the constituent in the runoff event .divided by the total volume of runoff during that event. Site mean concentration is the mean (from an arithmetic probability distribution) or median (from
a log-normal distribution) value of all EMC values measured for a particular
monitoring site.
In addition to assessing water quality characteristics, a portion of the
NURP study also involved monitoring 120 "priority pollutants" in stormwater discharges (Thon, 1992). The study detected 77 priority pollutants in sampies of stormwater discharges from the study sites, including 14 inorganic
and 63 organic substances. Representative detection frequencies included
lead (94%), zinc (94%), copper (91%), chromium (58%), arsenic (52%), pesticides (in particular, endosulfan, chlordane, and lindane) (15 to 19%), pentachlorophenol (19%), phthalates (22%), and fluoranthene (16%).
CONCENTRATIONS ESTABLISHED IN RECENT DATA SETS.
Representative Concentrations from One Urban Area. The NURP database includes a limited number of water quality parameters. Where resources
permitted, more parameters were monitored and SMC estimates were developed to determine the concentrations of other constituents (see Tables 1.5
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Table 1.5

Comparison of concentrations measured in Toronto waterfront studies with various water quality criteria (separated
urban stormwater system discharge to Lake Ontario).
Discharge to
sanitary
sewer by-law
target
concentration

Parameter
BOD
Fecal
coliforms
SS
TP
TKN
Phenolics
NO3
AI
Fe

Discharge to
storm sewer
by-law target
concentration

PWQO
aquatic
life
(drinking
water)a

mg/L
CNT/dL

300
300

15
15

-100b

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

350
10
100
1
-50
50

15
-------

-0.03
0.001
(10)
-0.3

Observed
concentration
dry weather
outfali
7-19
38 000-301 000
17-37
0.2-0.5
1.8-4
4-6
3.1-7.9
0.25-0.35
0.63-1.0

Observed
concentration wet
weather outfalls
420
10 000-16E6
87-188
0.3-0.7
1.9-3
0.014-0.019
1.1-2.1
1.2-2.5
2.7-7.2

Cr
Pb
Mn
Se
Ag
Cu
Ni
Zn
Total
cyanide
As
Cd
Hg
PCBs
Solvent ....
extractable

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

5
5
5
5
5
3
3
3
2

0.2
0.05
---0.01
0.05
0,05
--

0.1
0.025
-0.1
0.000 1
0.005
0.025
0.030
0.005

0.008-0.13
0.0,08-0.012
0.1 !-0.17
<0.00 i
<0.01
0.040-0.071
0.0,08-0.012
0.42-0.065
--

0.009-0.025
0,038-0.055
-0.12-0.17
<0.001
0,002-0.005
0.045-0.46
0,009-0.016
0.14-0.26
0.005

mg/L
mg/L
mg/L
~g/L

1
1
0.1
0

-0.0,01
0.001
0

0.-1
0.0,0,0 2
0.000 2
0.001

0.002-0.004
<0.002
<0.00,0 01
<0.02
5-11

<0.001
0.001-0.024
0.000 04-0.000 06

~ Guideline values in brackets are for drinking water.
~ Guideline for swimming.

--

Table 1.6

Comparison of concentrations (Ixg/L) measured in
Toronto waterfront studies with guidelines for organic
,parameters (separated urban stormwater system
discharge to Lake Ontario).

Compound, ~LgiL

Observed
Observed
concentration, concentration,
dry weather wet weather
Guidelines
outfalls
outfalls

Phenols
2.0
Toluene
300
Benzene
300
et-B HC~
0.092
0.186
~/-BttCa
Total PCBt’
0.001
Anthracene
-Fluoranthene
42
Pyrene
-Benzo(A)anthracene
-Chrysene
-Hexachlorobutadiene
0.1
Bis-2-ethyl hexyl phthalate
6
2.5
Dichlorobenze 1,2
-Dichlorobenze 1,3
4.0
Dichlorobenze 1,4
0.5
Trichlorobenzene 1,2,4
Trichlorobenzene 1,2,3
0.9
Trichlorobenzene 1,3,5
0.65
0.1
Tetrachlorobenzene 1,2,3,4
Pentachlorobenzene
0.03
Hexachlorobenzene
0.006 5
Heptachlor epoxides and heptachlor
0.01

8
0.02
0.02
0.001
0.000 5
<0.005
<0.02
<0.02
<0.02
<0.04
<0.02
<0.000 4
7.4
<0.02
<0.02
<0.02
0.002
<0.000 !
<0.000 05
<0.000 05
<0.000 05
<0.000 05
<0.000 01

17
--0.001
0.001
<0.25
0.061
0.782
0.615
0.249
0.333
0.000 24
u
---0.005
0.002
<0.000 4
<0.000 4
0.000 8
0.000 3
<0.000 05

~ Benzenehexachloride.
b Polychlorinated biphenyl.

and 1.6 and papers published in Tomo et al. lEfts.], 1994, for recent data).
These data sets provide several advantages. A data set from the same site improves the assessment of water quality because it is often difficult to find an
internally consistent set of data that includes most parameters. New statistical
techniques for detection-limit data now permit estimation of the SMC, even
if 80% of the EMC data from a site are below analytical detection limits.
Moreover, new analytical equipment and improved sampling and analytical
methodologies have resulted in lower detection limits and more rigorous
quality assurance/quality control.
Concentrations measured in separated urban storm sewers for dry weather
and wet weather conditions are given in Tables 1.5 and 1.6 and are compared
to various water quality targets. Catchments that are drained by these storm
sewers serve low-density suburban areas (that is, drainage areas ranging from
16
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10 to 100 ha) of Metropolitan Toronto along the Toronto waterfront (D’Andrea et al., 1993). For many conventional parameters and trace metals, observed concentrations (see Table 1.5) exceeded relevant receiving water standards and even targets established for discharges to storm drains. For a
variety of other compounds (see Table 1.6), either urban source concentrations were below water quality targets or water quality targets were not established.
In general, these and similar literature data sets (Cooke et al., 1995) can
be used to define exclusionary criteria for parameter selection, provided that
additional criteria, such as a knowledge of what constituents have the potential to be in the water, are used to define the parameters to be excluded.
GENERAL LITERATURE. The following is a list of references for individual sources of constituents in urban stormwater runoff:
¯ Atmospheric deposition, general levels (Halverson et al., 1982; Harrison and Johnston, 1985; Ng, 1987; and Novotny and Chesters, 1981).
¯ Atmospheric deposition by land-use type (Novotny and Kincaid, 1982;
Pitt and Barton, 1989; and Randall et al., 1982), geology (Pitt, 1979),
wet fall--dry fall (Bannerman et al., 1984), and dry deposition (Departmerit of City Development, 1981).
¯ Street refuse deposition (see U.S. EPA, 1984, for particles greater than
60
¯ Vegetation (Halverson et al., 1984, and Heaney and Huber, 1973).
¯ Traffic (Harrison and Johnston, 1985; Pitt, 1979; Sartor and Boyd,
1972; Shaheen, 1975; and Strecker et al., 1987).
¯ Deicing chemicals, when applied (Field et al., 1974; Lord,’1988;
Oberts, 1986; and Zariello, 1990).
¯ Impervious and pervious surfaces:
Accumulation on impervious surfaces--buildup (Heaney and
Huber, 1973; HEC, 1975; Huber, 1986; James and Boregowda,
1986; U.S. EPA, 1971; and Whipple et al., 1978);
Retrainment from impervious surfaces (Cowherd et al., 1977,
and Pitt, 1979);
Winter accumulation (Bannerman et al., 1984);
Washoff (Sartor and Boyd, 1972; Sartor et aI., 1974; and Zison,
1980); and
Losses with snow melt processes (Bengtsson, 1982; McComas
et al., i976; Novotny, 1987 and I988; Oberts, 1986 and 1990;
and Westerstr6m, 1990).
¯ Cross connections and illicit discharges (Pitt et al., 1990a and 1990b,
and Schmidt and Spencer, 1986).
¯ Grain size distribution (Sartor et al., 1974).
The following is a list of references for other substances in urban runoff
(see Marsalek and Torno [Eds.], 1993; Torno et aL [Eds.], 1994; and historical references cited below):
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¯
¯
¯
¯
¯
¯

Microorganism (Glenne, 1984, and Olivieri etal., 1977 and 1989);
Pesticides and herbicides (U.S. EPA, 1984);
Plasticizers (U.S. EPA, 1984);
Polychlorinated biphenyls (Marsalek, 1986);
Petroleum hydrocarbons (Hoffman, 1985, and Hoffman et aI., 1984);
Polyaromatic hydrocarbons (Fam et al., 1987; Forster, 1990; Hoffman
et al., 198,-l; and Marsalek, 1990);
¯ Toxicity (Pitt and Barron, 1989); and
¯ Atmospheric acidity and its influences (Forster, 1990, and Novotny
and Kincaid, 1982).
Measurement of Other Chemicals. There are more than 60 000 chemicals
used in the U.S. In relative terms, only a few are analyzed in a typical extended suite of analysis (approximately 100 to 150) or are regulated in terms
of having receiving water standards. More recent studies (Wailer et al.,
1995) have identified pesticides such as diazinon, which is a toxicant that is
not typically tested for in water quality monitoring programs, in runoff in the
southern U.S. Therefore, a designer should be encouraged to consider potential unknown factors about chemicals used in watersheds to establish a water
quality management or monitoring program.
CONCENTRATIONS IN RUNOFF FROM OTHER STORMWATER
SOURCES. Combined Sewer Overflows. Representative constituent levels for combined sewer overflows (CSOs) based on late 1970s monitoring
have been established by U.S. EPA (1978). Although CSOs have been scrutinized by researchers and U.S. EPA and a large number of data sets on their
use have been compiled, a statistical analysis comparable to NURP studies is
only now evolving. Therefore, only ranges and mathematical averages have
historically been reported. Some analysis has emphasized EMCs for CSOs
(Driscoll and James, 1987).
The significance of CSOs, relative to secondary wastewater treatment
plant (WWTP) discharges to surface waterways, was demonstrated in a U.S.
EPA nationwide assessment conducted in 1978. For example, for the same
land area, loadings from CSOs relative to loadings from secondary WWTPs
had the following relationships: biochemical oxygen demand (BOD), equal;
lead and suspended solids (SS), CSOs were 15 times larger; and total nitrogen and phosphorus, CSOs were one-quarter to one-seventh. The relative
significance of CSOs and separated storm sewers in a watershed is site specific. For initial screening for planning purposes on a watershed basis, consideration of the relative votumes of runoff from different types of land areas
(for example, separated storm drains, highways, or CSOs) and EMCs for
these land areas is an appropriate approach. Where data for CSOs are not
available, an EMC can be estimated from the relative volume of stormwater
flow and sanitary sewer flow in the "overflow event" and the stormwater
EMC and sanitary wastewater concentration (estimated as the dry weather
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flow concentration or the average wet weather concentration in the WWTP
inflow).
Industrial Sources. Data for concentrations in runoff from industrial
sources are evolving under the NPDES program. A designer is encouraged to
contact local agencies and trade associations for relevant data.
Highway Sources. The U.S. Federal Highway Administration (FHWA)
maintains a national database for highways similar to the NURP database. In
the FHWA database, sites were sampled during the same time period (early
1980s) as the NURP database and were summarized by Driscoll et al. (1990)
using similar statistical techniques (such as EMCs and reduction to approximately log-normal distributions).
The FHWA database contains concentration data (see Watershed Planning
section) for 10 water quality parameters. The database has been summarized
for urban areas and rural areas for two highway traff’.lc densities: greater than
and less than 30 000 average daily traffic (ADT). (Traffic density is the total
number of vehicles that drive past a specific point in both directions in all
lanes expressed on a daily basis.) Investigators such as Strecker et al. (1990)
have provided probabilistic representations of the data (see Watershed Planning section). Recent synthesis documents (for example, Young et al., 1996)
stress that the categories of "urban/rural" and "less than/~eater than" continue to be the accepted approach for estimating pollutant concentrations in
highway runoff. However, some question still exists about the use of the
database--most of the urban sites had an ADT of greater than 30 000,
whereas most of the rural sites had an ADT of less than 30 000. This led
Young et al. (1996) to summarize the data for two categories, urban areas
(ADT > 30 000) and rural areas (ADT < 30 000), and to not provide data
for the opposite categories of urban areas (ADT < 30 000) and rural areas
(ADT > 30 000). Other studies that focus on data from only one site (such as
Kerri et aL, 1985; Barrett et al., 1995; and Thomson et aL, 1995 and 1997)
have found additional predictive factors for constituent concentrations, such
as ADT during the storm and interevent periods.
In the absence of site-specific data, these values are useful for planning
and other purposes.

LESSONS LEARNED FROM
PREVIOUS WATER QUALITY

MONITORING
STATISTICAL CONCEPTS FOR URBAN RUNOFF WATER QUALITY EVALUATION. The NURP studies focused on evaluating EMCs. In
most cases in these studi~s, the total load from the runoff event was more ira-
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portant than the individual concentrations within the event because the nature
of the effect (for example, loadings to a receiving water) on the receiving water did not occur instantaneously but, rather, during an extended period of
time.
Evaluation of the NURP database (U.S. EPA, 1983) and European data
(Harrem6es, 1988) revealed that the probability distribution of EMCs followed a probability distribution reasonably represented as log-normal. Additional studies (Driscoll and James, t987) have also demonstrated that concentration data for other sources, such as CSOs, WWTP influent and effluent
streams, and agricultural runoff, can be taken to have log-normal distributions.
The representation of the fundamental probability distribution of EMCs as
log normal has a number of benefits (U.S. EPA, 1983, and Marsalek, 1991),
including the following:
¯
¯
¯

¯
¯
¯
¯

Concise summaries of highly variable data can be developed;
Comparisons of results from different sites and events are convenient
and are more easily understood;
~onclusions can readily be made concerning frequency of occurrence
(one can express how often values exceed various magnitudes of interest);
A more useful method of reporting data than the use of ranges is provided (one that is less subject to misinterpretations);
A framework is provided for examining "transferability" of data in a
quantitative manner;
Data below the detection limit can be extrapolated; and
Loadings can be obtained by multiplying the EMC by the total volume
of runoff.

Another important statistical concept is the analysis of detection-limit data
from knowledge of the probability distribution function. For many parameters, 20 to 80% of the sample values from a sample set are below detection
limits. This can pose a problem in determining the true population mean and
variance. An effective approach is to use a probability distribution estimation
technique for this left-censored data set.
The variance structure of the term "!oadings" also influences the method
for reporting water quality data. To allow comparison of data between sites,
investigations of the 1960s and 1970s reported data using units of unit loads
(loadings per unit area of catchment). This is in contrast to recent data, which
emphasize concentrations. Because unit loads include variance (because of
both hydrological and concentration components), the concentration approach is emphasized in this manual.
PREDICTIVE RELATIONSHIPS OF URBAN RUNOFF QUALITY.
Several potential predictors of constituent concentrations in runoff were evaluated in the NURP studies (U.S. EPA, 1983). The results are summarized in
the following sections.
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Land-Use Effects. The nationwide analysis in the NURP studies did not detect a significant statistical correlation of EMCs to the geographical locations
of the sites studied throughout the U.S. In addition, three typical land uses,
"residential, mixed, and commercial," were not found to be statistically different. Only open land uses and nonurban land uses were found to be significandy different (using statistical criteria) from these three land uses.
Runoff Volume Effects. A total of 67 sites from 20 of the NURP projects
were examined for possible correlation between volume and EMC for nine
constituents. The NURP study concluded that there is no significant linear
correlation between EMCs and runoff volume.
Other Watershed Factor Effects. Factors such as slope, soil types, and
rainfall characteristics are all potentially important. However, in a statistical
sense, these factors did not have any consistent significance in explaining observed similarities or differences among individual sites.
IMPLICATIONS FOR MONITORING PROGRAMS. Monitoring programs for characterizing the quality of stormwater runoff, defining the effectiveness of BMPs, and developing relationships between runoff quality and
various factors require increasingly onerous amounts of data and numbers of
monitoring locations. Therefore, results from existing monitoring programs
can be used to provide reasonably clear direction for typical stormwater quality monitoring issues in the 1990s. These issues include
¯

Defining differences in the concentration of stormwater chemical constituents over time at a site (for example, lead concentrations have declined because of their removal from gasoline);
¯ Defining a structured approach to measuring site-specific environmental effects and the implications of stormwater toxicity measurements
(Herricks et aL, 1994);
¯ Applying scale-dependent factors (such as time and space) to a monitoring program design (for example, in a watershed in which BMPs
have been completely implemented); and
¯ Defining the amount and type of monitoring data required to show significant differences between inflow and outfall loadings from a BMP
facility (for example, one might establish 20% differences with an
80% level of confidence [a minimal statistical test] in a monitoring
program).
Moreover, the issue of monitoring data to show differences between inflow
and outfall of a BMP can be further addressed by analyzing NURP data, data
from specific sites (see Torno et al. [Ed.] [1994] for examples of urban sites,
and Thomson et al. [1995] for an example of a highway site), and data collected from a study of 18 sites in Austin, Texas (U.S.) (Cheng et al., 1994).
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Stormwater quality monitoring is sufficiently well developed today that
direction can be given to new monitoring programs. Monitoring the environmental effects of stormwater runoff is a combination of art and science and
requires hypothesis testing, evaluation of what "effects" are measurable, and
an adaptive approach to program design (Hollings lEd.I, 1978).
National Urban Runoff Program research (U.S. EPA, 1983) and the
FHWA database (Driscoll et al., 1990), which were gathered in the early
1980s, are still considered the definitive studies available to characterize the
concentration of substances such as SS, nutrients, metals, and oxygen-demanding substances (for example, chemical oxygen demand and BOD).
Recent NPDES monitoring data typically are consistent with these constituent concentrations except for lead, which displays lower levels because
of its removal from gasoline. However, more recent data should be used to
characterize many parameters, such as synthetic organic chemicals and
polynuclear aromatic hydrocarbons (PAHs), because of the use of lower detection limits and better quality assurance/quality control. In addition, because of different levels of detection limits for parameters such as PAHs,
some of these programs have varying degrees of utility.
As shown in NURP data, concentration (EMC) and runoff volume are independent (such that there is no significant correlation). The influence of
other factors, such as interevent period and event duration, may be influential
at a particular site (Barrett et al., 1995, and Thomson et aL, 1997).
Studies have suggested that a minimum of 15 to 20 (Thomson et al.,
1995) or 18 to 30 (Cheng et al., 1994) samples per site are required to provide an unbiased estimate of an SMC. In earlier studies, such as one conducted in Austin, Texas, approximately 40 monitoring sites were thought to
be needed to show differences between two types of land uses and three sizes
of watersheds to obtain four to eight mean concentration values for each
combination of land use and watershed scales (Cheng et al., 1994).
Furthermore, a practical measurement program can be used to specify the
minimum number of flow-proportioned samples necessary to obtain a reasonable estimate of SMC, where the minimum number is a compromise between the number of samples suggested by a thorough statistical analysis and
economic and resource considerations. For example, for sites typical of the
temperate climates of the northeastem U.S., a reasonable minimum number
would be 8 to 10 events, while a larger number of events may be needed for
extremely left-censored data. For such a minimum number, obtaining two to
three samples per site to address site-specific questions is not useful. Aggregation of two to three samples per site and data from several sites in an urban
area may provide useful data for establishing SMCs; however, the additional
variance introduced by this process should be evaluated.
Additionally, although first-flush phenomena have been observed in relatively small catchments (see Thomson et al., 1995, for a Minnesota highway
example), the existence of first-flush phenomena in large catchments is less
clear.
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Finally, performance assessment data from existing BMP databases can
be used to define the amount of data required to evaluate the performance of
new BMPs. For example, for a wet detention pond BMP (see Chapter 5), the
following performance (removal of constituents) might be observed: SS,
70%; lead, 70%; total phosphorus, 50%; and total zinc, 20%. Compilations
of performance-monitoring data (Schueler et al., 1992) are rapidly accumulating; one method for decreasing the range of observed performance (for example 30 to 90% for TSS) is the use of standardized BMP data reporting protocols (Urbonas, 1994).
Clear monitoring guidance cannot be given for several biological and ecological properties of stormwater. The database characterizing the toxicological properties of urban runoff is sparse, and the scale-up of event-type phenomena to receiving water effects is not well known (see Herricks et al.,
i994). The role of BMPs in minimizing or reducing the potential toxicity of
stormwater runoff is an evolving science. However, significant advances are
currently being made in developing an understanding of this issue, as discused at the conclusion of this chapter and in Chapter 3.

EFFECTS OF URBANIZATION
ON RECEIVING

ENVIRONMENTS
Urbanization affects all components of the environment, such as air quality,
surface water, groundwater, soil quality, and the habitats for animals, including humans. The quality of the existing local environment, which may range
from pristine to degraded, is influenced by the form and characteristics of the
existing development within the watershed. New development, redevelopment, and retrofitting provide opportunities for changing the characteristics
of the receiving environment. The form of new development, together with
the existing quality of the local environment, determines whether these projects will cause further degradation or improve the local environment.
The alteration of the hydrological cycle in an urban watershed was described earlier in this chapter. This section describes the effects of these alterations on receiving environments. Effects from the alteration of the hydrological cycle are presented in an integrated way to assist designers in
developing appropriate solutions for specific conditions. This section discusses effects on streams, wetlands, lakes, groundwater, and the biological
habitats supported by these aquatic systems. Emphasis is given to streams
because the relative distribution of surface waters affected by urban areas has
been estimated by Herricks (1991) as follows:
¯ Receiving streams and rivers: 85%. More than 80% had an average annual flow less than 8 500 L/s (300 cfs), with many having a flow of
less than 8.5 L/s (0.3 cfs).
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¯ Receiving lakes: 5%.
¯ Small ponds, shallow backwater areas: less than 0.1%.
¯ Estuaries and oceans: 10%.
Not captured in this survey is the large number of headwater streams affected
by urbanization.
EFFECTS OF STORMWATER RUNOFF ON STREAM ECOSYSTEMS. Effects in urban streams.can be loosely grouped into four categories:
changes to stream hydrology, stream form, water quality, and aquatic ecology (Schueler, 1992). The extent of an alteration is a function of the climatic
regime (wet or dry) and change in land use.
The example presented in this section for streams is based on the urbanizadon of a forested headwater watershed in a relatively wet, temperate area
on the eastern seaboard of the U.S. Therefore, a designer should consider the
hydrologic characteristics of other climatic areas and an individual stream’s
morphological setting to assess the potential effect of hydrological alterations
on particular receiving streams.
Changes in Stream Hydrology. The net effect of conventional development practices on an urban stream is a dramatic change in the hydrologic
regime of the stream. Effects include
¯ An increase in the magnitude and frequency of runoff events of all
sizes;
¯ Delivery of more of the stream’s annual flow as surface storm runoff
rather than base flow or interflow; and
¯ Increases in velocity of flow during storms.
Changes in Urban Stream Morphology, Stream channels in urban areas
respond and adjust to the altered hydrologic regime that accompanies urbanization. The severity and extent of stream adjustment is a function of the degree of watershed imperviousness. Examples of stream adjustments and their
consequences include
¯ Increased stream cross-sectional area to accommodate higher flows;
¯ Significant downcutting of the stream channel (unless the bottom is
heavily armoured), where widening is prevented by road or pipeline
crossings;
¯ Increased sediment loads in the stream because of increased stream
bank erosion and upland construction site runoff;
¯ Modification of the streambed (typically, the grain size of channel sealiments shifts from coarse-gained particles to a mixture of fine- and
coarse-grained particles); and
¯ Modification of the stream through straightening and/or lining by humans to "improve" drainage and reduce flooding risks in intensively
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urbanized areas (headwater streams tend to suffer disproportionately
from enclosure).
Additionally, stream crossings by roads and pipelines change such stream
plan-form characteristics as location and meander pattern. These structures
may be heavily armored to withstand the downcutting power of stormwater.
A critical issue is the level of development at which stream morphology
begins to change significantly. Research models developed in the Pacific
Northwest (U.S.) suggest that a threshold for urban stream stability exists at
of a watershed (see Figure1.2) (Booth,
approximately 10% imperviousness
1991, and Booth and Reinelt, 1993). Watershed development beyond this
threshold consistently results in unstable and eroding channels. The rate and
severity of channel instability appears to be a function of subbankful floods,
the frequency of which can increase by a factor of 10 even at relatively low
levels of imperviousness (Hollis, 1975; Macrae and Marsalek, 1992; and
Schueler, 1994).
Changes in Stream Water Quality. Changes in stream water quality are
associated with two phases of urbanization. During the initial phase of development, an urban stream can receive a significant pulse of sediment eroded
from upland construction sites, even if erosion and sediment controls are
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used. Sediment contributions from the land surface typically decline to less
than predevelopment contributions after upland development stabilizes and is
replaced by increased stream-bank erosion. In the second phase of urbanization, the dominant source is the washing off of accumulated deposits from
impervious areas during storms (Schueler, 1992).
In general, constituent concentrations in urban streams are one to two orders of magnitude greater than those reported in forested watersheds (see earlier section, Constituents in Urban Stormwater Runoff). Their degree of loading has been shown to be a direct function of the percentage of watershed
imperviousness (Schueler, !987). In urban streams, higher loadings can cause
water quality problems such as turbid water, nutrient enrichment, bacterial
contamination, organic matter loads, toxic compounds, temperature
increases, and increased instances of trash or debris.
Changes in Stream Habitat and Ecology. The ecology of urban streams is
shaped and molded by extreme shifts in hydrology, geomorphology, and water quality that accompany the development process. Stresses on the aquatic
community of urban streams are often manifested as
¯ A shift from external (leaf matter) to internal (algal organic matter)
stream production;
¯ A reduction in diversity in the stream community; and
¯ A destruction of freshwater wetlands, riparian buffers, and springs.
Structure of These Changes. Stream hydrology, stream form, water quality, and stream habitat and ecology, in order of importance, provide a structure for a designer to develop an integrated picture of the effects of hydrologic alteration on receiving environments (Snodgrass etal., 1996). This
structure can also be used to assist in defining environmental and BMP monitoring (Chapter 3) and stream protection (Schueler, 1992) strategies.
EFFECTS OF URBANIZATION ON OTHER RECEIVING ENVIRONMENTS. Effects of Urbanization on Wetland Systems. Neglecting
direct intrusion, sound, and other effects outside the sphere of urban hydrology, the effects of urbanization on wetlands can be broadly categorized into
physical/geochemical and biological effects. Primary physical/geochemical
effects include
¯ Changes in hydrology, and hydrogeology;
¯ Increased nutrient and other contaminant loads;
¯ Changes in atmospheric inputs (through increased air emissions to the
urban airshed); and
¯ Compaction and destruction of wetland soil.
Primary biological effects associated with urban stormwater discharges
are
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¯
¯
¯
¯
¯

Changes in wetland vegetation;
Changes in or loss of habitat;
Changes in the community of organisms (diversity, kind, density);
Loss of particular biota; and
Permanent loss of wetlands.

In addition, socioeconomic changes may result, such as decreased passive
recreational use. However, through the proper application of BMPs, much of
this effect can be mitigated and a healthy ecosystem can be promoted.
Effects of Stormwater Runoff on Lakes. Compared to streams, lakes have
at least three inherent differences that cause different reactions to stormwater
runoff. These differences are as follows:

¯ Lakes, because of their volume, respond primarily to the mass of constituents and volume of flow rather than constituent concentration and
peak flow rate. The response time is on the order of days or ~veeks,
whereas a stream responds within hours or days.
¯ After visible refuse and damage, nutrient enrichment and the resulting
increase in primary productivity is the most visible sign of urbanization.
¯ Lakes do not flush as quickly as streams and are net-depositionat environments. As such, they act as sinks for sedimented materials and take
longer to recover from contamination than do streams.
Heavy metals that adsorb onto sediment particles in urban runoff may not
pose an immediate threat to lake ecosystems if the bottom is aerobic. But, if
the bottom eventually becomes anaerobic, or is seasonally anaerobic, metals
may solubilize in sufficient quantity to be toxic to benthos or pelagic species
that swim through the area.
A common effect of urban runoff on lake ecosystems is that the sediment
load in the inflowing stream(s) drops out near the inlet and impacts the biota
living on the bottom. Depending on the areal extent of the deposition, a sufficient percentage of the natural benthos might be destroyed to alter the food
chain, hence the lake organism assemblage.
Another common effect on lakes is that floatables carded into the lake by
the runoff stream are blown onto the shore or into small pocket embayments,
impairing the aesthetic value of the water body.
A third common effect is increased algae production by the lake ff a formerty forested watershed is urbanized. Eventually, summer populations get
sufficiently high to create blooms that are aesthetically displeasing. At this
point, a lake’s value as a drinking water source is also compromised. Blooms
may deplete lake oxygen supplies sufficiently to cause fish kills, but ecologically the most significant effect is that the increased primary productivity resuits in an aquatic environment with decreased diversity and increased
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"trash" fish populations. Once this occurs, a simple stopping of the source of
nutrients will have a limited short-term effect on biota--a polluted lake may
take decades to recover naturally.
The broader effects of urbanization on lakes include inputs from storm
sewers, CSOs (where they exist), and wastewater treatment plants. Perceptions about increased algal production after urbanization are caused more
often by WWTP discharges than by storm sewer discharges. Well-developed
loading estimates from the different sources on a watershed basis are needed
to adequately distinguish the relative importance of the different influences
of urbanization.
Effects of Urbanization on Groundwater. Urbanization affects both
groundwater flow and groundwater quality, although, as noted previously,
the effects on flow do not always follow expected norms. The primary effects of urbanization on groundwater quality are caused by leaking or leaching of toxic or hazardous substances from significant industrial operations
(such as landfills or specific manufacturing sites), gasoline stations, and
leaching of previously contaminated soils by infiltrating rainwater. These
sources are often the main focuses for soil quality and groundwater quality
management in urban areas but are beyond the scope of this manual.
A principal focus of this manual is the way groundwater quality is affected by infiltrating stormwater runoff and BMP facility water. The effects
of these sources can be subdivided into perceptions and documented data.
The perception of many individuals working in urban stormwater management is that the constituent concentration levels in stormwater runoff (see
Tables 1.4 and 1.5) should affect groundwater by increasing the concentration of constituents such as heavy metals, pesticides, and herbicides. Limited
data for heavy metals (such as copper, iron, and zinc) suggest that they are
sorbed by soils in the bottom of BMP facilities, provided the sediments remain aerobic and have high redox potential (Yousef et al., 1985) and, therefore, do not migrate in a significant way. Hydrophobic organic compounds,
such as polychlorinated biphenyls and PAHs, typically do not migrate because of their highly sorptive properties.
However, highly soluble substances such as chlorides and nitrates will
move with infiltrating water and not be sorbed. Some evidence is evolving to
suggest that groundwater below cities such as Toronto, which uses deicing
chemicals, may attain chloride levels between 500 and 800 mg/L (Howard et
al., 1991).
Effects of Stormwater Runoff on Estuaries. Because of the relative size of
receiving environments, attributing effects to stormwater is more likely in
cases of discharges to creeks (rivers) than in discharges to estuaries. To date,
few studies have focused solely .on the effects of urban runoff to estuaries
(Odum and Hawley, 1986, and Jones, 1986). One reason for this is that, in
large estuaries, urban runoff effects are inexorably and synergistically associ-
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ated with the effects of dredging, chemical spills, point source contaminants,
and other serious alterations. Therefore, separating the effect of urban runoff
is difficult and perhaps artificial.
The effect of urban runoffis also discontinuous. Because episodes of heavy
runoff with high pollutant levels are interspersed with long periods of little or
no runoff, erosion of near-shore sediments during runoff events is followed by
tranquil periods when biological communities can reestablish themselves. In
addition, tidal processes spread discharges ii~ multiple directions.
However, there are some definable and measurable effects .of urbanization
on estuaries. These include
¯ Sedimentation in estuarial streams;
¯ Changed hydroperiod of saltwater wetlands, which results from larger,
more frequent pulses of fresh water and longer exposure to saline waters because of reductions in base flow; and
¯ Short-term salinity swings in small estuaries caused by the increased
volume of runoff; this affects the local ecosystem, which may be a
"delicate" or key reproduction area.
Research studies, hypothesis of effect (Hunsaker and Carpenter [Eds.],
I990), and careful segregation of scale may provide the database necessary
for systematically documenting effects. Alternatively, generalized land-use
relationships between the lands of urban areas and adjoining estuaries in specific ecozones may be the scale at which effects are documentable. At such a
scale, the cumulative effects of urban land development, including stormwater discharges, are related to receiving water characteristics, although the specific effects of stormwater discharges are not measured.

EVOLVING ISSUES
ECOSYSTEMS AND WATERSHED BASIS FOR MANAGEMENT.
Water quality management has historically focused on the control of specific
pollutants. Control of BOD discharged to streams and estuaries to maintain
satisfactory oxygen levels has been evaluated using assimilative capacity
models (Streeter and Phelps, 1925). Discharges of phosphorus to lakes are
managed to maintain a specific trophic status for lakes (Reckhow and
Chapra, 1983). However, some constituents discharged to a receiving water
cannot be assimilated and are exported to adjacent ecosystems through cycles
of water and elements.
Ecological limits posed by the biosphere and the pollution of specific
aquatic systems are leading to attempts to use ecological targets (endpoints)
as approaches for defining objectives for urban stormwater quality management. In simple terms, the biosphere is the life-supporting system on the sur-
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face of the earth that provides energy, fresh air, potable water, uncontaminated food, and the recycling of wastes. Water and chemical elements cycle
through various biological niches and hydrological and geological reservoirs
in the biosphere. However, urbanized human populations exert severe stress
on specific local biota and natural resources. In addition, the elemental and
hydrological cycles cause stress to be exported to adjacent lakes, streams, estuaries, and ecosystems.
Therefore, the ecosystem has become the focus for management of the environment. This requires an understanding of what is meant by the term
"ecosystem" and an approach for using the ecosystem as the basis for urban
stormwater quality management.
These broad concepts are applied to urban stormwater management issues
in the following sections, which consider the overall effects of urbanization
on the environment, watersheds, application of ecosystem principles to BMP
planning, and impact assessment.
EVOLVING APPROACHES TO STORMWATER QUALITY MANAGENIENT. Urban stormwater quality management is subject to analysis
through several different approaches, namely, environmental resource protection planning, comprehensive urban runoff quality management, and comprehensive stormwater management. As it applies in this manual, the term
"urban" includes developed and urbanizing areas. In broader terms, evolving
approaches to stormwater quality management in North America include
¯ Water-quality-based mandates for stormwater releases (that is,
stormwater effluent quality levels developed by an impact assessment
methodology or for a design storm by the stipulation of a defined concentration target for stormwater releases);
¯ Best management practice plans for stormwater runoff from a specific
facility or subwatershed;
¯ A comprehensive stormwater quality protection strategy that includes
BMP plans;
¯ A comprehensive receiving water protection strategy; and
¯ Watershed-based approaches.
The comprehensive stormwater quality protection strategy includes pollution
prevention (also called source control), pollution control, land-use planning,
and regulatory control.
Pollution control, in the form of treatment-type BMPs, has been a primary
focus of recent efforts. Because most BMPs are passive in nature, protection
strategies have expanded to include pollution prevention and regulatory control approaches. However, the effectiveness of pollution prevention efforts
are often not known quantitatively. With the development of data that link
percent imperviousness thresholds to stream degradation in headwater areas
(see Figures 1.2 and 1.3), the potential for using land-use planning as a tool
has commonly been proposed.
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Both pollution prevention and pollution control are cornerstone approaches for stormwater quality management. They are addressed in this
manual in Chapters 4 and 5, respectively. Watershed approaches historically
have been used for flood control and erosion control. Future direction will
come from ecosystem analysis on a watershed basis and attempts to integrate
these concepts with flood control, erosion control, and water quality management.

THE WATERSHED AS NATURAL BIOPHYSICAL BOUNDARY. An
ecosystem approach to planning requires that boundaries for examining relationships between the natural environment and human activities be based on
biophysical rather than political issues. To this end, watersheds and subwatersheds provide a biophysical basis for planning and management.
A watershed uses the hydrologic cycle as the pathway that integrates the
physical, chemical, and biological processes of the basin ecosystem. It provides a fundamental unit with real boundaries of ecological significance.
This unit provides a quantitative reference frame to make inferences on ecological stress, instream flow, and the cumulative effects of land-use development. A watershed basis has been the natural approach for water-quantity-related issues (such as flood control or erosion control) and, more recently, for
water quality issues (for example, dissolved oxygen control in streams and
phosphorus loadings to streams).
The ecosystem approach assists in balancing economic, social, and environmental needs. The approach purposefully links aquatic, terrestrial, and
human life within the watershed as a healthy self-sustaining ecosystem. The
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benefits of this are numerous and long term. Watershed planning becomes an
integral part of an ecosystem and land-use planning process, set within the
context of environmental sustainability.
WATERSHED PLANNING. Watershed planning (U.S. EPA, 1993), described further in Chapter 2, involves at least the following three phases:
¯ Background review and definition of management goals;
¯ Analysis and development of a plan (strategies including an impact assessment); and
¯ Implementation of a plan.
Watershed planning is an essential element for environmental resource protection because it identifies ecological components requiring protection, systematically analyzes relationships between urban land uses and these ecological components, and develops a plan that is ecosystem based. The pertinent
steps for watershed planning are outlined in Table 1.7; methods for developing an overall watershed approach are described in Chapter 2.
Representative products (or deliverables) expected from a watershed
study, a subwatershed study, and a BMP facilities study are given in Table
1.8. An ecosystem approach requires that a master environmental plan be developed in addition to "and integrated with" a master drainage plan. A fundamental problem, however, is how to implement an ecosystem approach to
ptanning on a watershed basis. An ecosystem approach forces a designer to
look not only at air, water, land, and living things but also at the interrelationships of these components. Furthermore, the study of these interrelationships includes both "quality" and "quantity" aspects.
Traditionally, science has taken a reductionist approach by studying the
individual components of a system. In the context of a watershed, this would
mean studying streams, groundwater, aquatic communities, and other environmental components of interest. It also includes studying municipal
WWTP discharge, industrial waste sources, CSOs, sanitary sewer overflows,
and stormwater discharges. However, ecological planning requires an understanding of how these components interact. This study of interrelationships
and the whole is known as "integration."
USE OF AN ECOSYSTEM APPROACH FOR PLANNING. Best management practice planning occurs on both a watershed scale and a site scale
(see Table 1.9). Watershed-level plans are more suited to incorporating
ecosystem-based geographic boundaries, multiple project influences and effects, and the setting of ecosystem health objectives with the assistance of
public input.
However, application of an ecosystem approach for individual development projects and BMP facilities is more difficult because it is harder to understand the relationship of a specific project to the surrounding ecosystem
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Table 1.7 Steps in watershed planning.
Phase I background information
Define study goals
Inventory watershed and establish VECs/human uses
Design/initiate necessary field work
Public participation
Define present land uses and pollution sources
Define present state of the environment
Define future causes of environmental degradation (land-use changes,
population growth, emission sources)
Define management goals for ~iquatic systems/human uses
Phase II analysis and development of plan
Define ecosystem framework
Define impact hypothesis (modes of impact, exposure pathways,
environmental changes)
Define ecological/environmental endpoints and targets (evaluation
criteria)
Define by screening studies, magnitude of impact
Define potential ecosystem protection/mitigating measures (such as
BMPs, conservation practices)
Prioritize analysis
Define and apply prediction techniques
Establish alternative management strategies
Review effectiveness, uncertainties, cost, benefits, risks, implementation
Assess whether management goals/environmental targets can be met
Public and institutional review
Select and develop recommended watershed plan
Define uncertainties
Financing
Phase III implementation plan
Define implementation strategy
Define uncertainties and necessary research
Define lead agency for implementing different components of plan
Define funding sources
Define approval mechanisms
Define direction for subwatershed and BMP plans
Define schedule and phasing
Establish implementation committee/task force and terms of reference
Define long-term monitoring program
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Outline of deliverables expected from watershed
planning.

Table 1.8

Deliverables expected from watershed study
Inventory of resources and establishment of management objectives
Statement of environment endpoints and quality targets
List of BMPs and mitigating measures and location in watershed
List of impact statements and uncertainties to be addressed in future
monitoring programs.
Deliverables expected from st~bwatershed study
Detailed evaluation of watershed information
More detailed analysis of environmental quality targets (defined in
watershed study) and land-use densities and mitigating measures
required to achieve the targets
Detailed hydrology and hydraulic modeling (as required) to define sizes
of BMP facilities required for hydrological aspects
BMP selection
Deliverables expected from BMP facilities study
Confirmation of critical hydrological/hydraulic assumptions used
previously
Selection of ecosystem features at BMP facility
Conceptual followed by detailed layout of BMP/BMPs for upstream, site,
and downstream aspects
Detailed design
and it is difficult to assess the cumulative effects that are involved. Therefore,
for individual projects in which watershed plans have not been developed, an
ecosystem approach should include
¯ Establishing ecological objectives based on desired beneficial uses;
¯ Considering effects beyond the vicinity of the facility site but within
the watershed (another definition is to "look upstream," "downstream,"
and "at the point of release" of the stormwater);
Table 1.9

Proposed hierarchy based on geographic/geomorphic
scaling considerations.

System level
Watershed
Subwatershed
Reach
Site
Habitat element
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¯ Establishing the boundaries of the study to include off-site areas with
functional linkages on site, sometimes by facilitating cooperation
among landowners to include stream corridors, wildlife management
areas, and local groundwater aquifers;
¯ Increasing collaboration among the team members dealing with biology, surface water, and hydrogeology;
¯ Illustrating ecosystem functions and linkages in "pathway diagrams"
for project effects such as air, noise, litter, and water quality and using
these to scope the assessments;
¯ Systematically considering interactions among components of the environment (for example, the effects of surface water and groundwater
on biology);
¯ Describing existing and past conditions, including both the functions
of the ecosystem components and their interactions with one another
(for example, past construction of a storm sewer has dried up a wetland or the construction of barriers has reduced stream flow); and
¯ Systematically considering environmental effects of other existing and
future facilities or projects in assessing the net effects of the undertaking.
The first four points are often considered in watershed evaluations; the other
points represent the evolving practice toward an "ecosystem" approach.

ENVIRONMENTAL

MONITORING AND IMPACT
ASSESSMENT
Methods for conducting an impact assessment include evolving methodologies such as a stress-response framework (Hunsaker and Carpenter [Eds.],
1990), risk assessment approaches (Surer, 1993, and Warren-Hicks et al.,
I988), environmental effects monitoring (Hollings lEd.I, 1978, and Hunsaker
and Carpenter [Eds.], 1990) and other methodologies detailed in Chapter 3.
Furthermore, watershed studies, research studies, and experience now permit desired environmental quality goals to be stated in physical, biological,
and chemical terms. However, cause-effect methodologies for relating BMP
performance to biotic changes are only now evolving. Therefore, impact assessment methodologies presented in Chapter 3 are stated in terms of hydrological performance (using hydrological models); loadings of constituents to
receiving environments; and bioassessment, biocriteria, and inferences that
can be gathered from field data rather than from deterministic cause-effect
relationships.
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EVOLVING APPROACHES TO BIOLOGICAL IMPACT ASSESSMENT. Environmental Endpoints. The term "environmental endpoint"
has evolved from the field of ecological risk assessment (U.S. EPA, 1992,
and Warren-Hicks et aL, 1988) to include both "ecological entities" and human uses/concerns (such as human health and safety and property protection). An environmental endpoint can be defined as
¯ A component of the environment (for example, air or soil quality) that
is valued by the public and represents a significant attribute of the environment;
¯ A part of the environment that can be measured (often using various
biological, chemical, or physical parameters) or calculated/modeled;
¯ An entity that is affected by urbanization or a specific proposed project; or
¯ An intermediate or final compartment along a series of environmental
pathways that are affected by the project.
The following environmental endpoints and methods are presently being
applied in the field of impact assessment:
¯ In situ properties of receiving environments:
Hydrological characteristics (such as flow and velocity);
Physical and chemical constituents of surface water;
Physical and chemical characteristics of sediments (Livingston
et al., 1995);
Water column communities (such as algae, zooplankton, and
fish);
Benthic communities;
Human health characteristics (such as fecal coliforms and
viruses);
-- Other biological and toxicity characteristics (for example,
BOD); and
-- Morphometric properties (particularly in streams).
¯ Laboratory-based measurements:
Aquatic toxicity,
Genotoxicity,
Sediment toxicity, and
Chemical concentrations of field samples.
¯ In situ probes and biomonitors:
Algal organisms to measure bioaccumulation or in situ toxicity,
Attached algae that sorb particular contaminants, and
Young-of-year fish that migrate limited distances in stream.
¯ Stormwater and BMP discharge:
-- Chemical constituents, and
-- Biological properties (BOD, fecal coliforms, toxicity).
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The category "in situ probes" involves putting organisms in place for brief
periods of time to measure phenomena not measured by typical chemical
procedures or using special in situ organisms to detect effects.
Biologically Based Effects Monitoring. These types of environmental endpoints represent a shift away from a chemical concentration approach for
measuring environmental quality and toward a biologically based effects approach (for example, bioassessment or biocriteria). This change is occurring
because biological measurements provide more meaningful data for characterizing environmental quality. However, data obtained are often difficult to
interpret. Moreover, while water quality standards for many parameters provide a reference by which to compare water characteristics, water quality objectives for many biomonitors are not known. By installing biomonitors
above and below stormwater discharges in an urban area, an increase in body
burden for a particular chemical parameter can be measured, although its environmental meaning is unclear.
An environmental effects monitoring program can be thought of as having
the following structure in its biological and chemical components:
¯ Concentrations of constituents and whole water toxicity of the BMPdischarged water;
¯ Sediment accumulation and toxicity;
¯ Bioaccumulation (for example, contaminant burden in organism tissue
or human consumptive concerns); and
¯ Trophic-level effects (such as subcellular, cellular, community level,
and population level).
The development of monitoring systems during the next decade may be
aimed at formulating a balance between chemical- and biological-monitoring
approaches in this evolving science. A set of principles and approaches for
monitoring the effectiveness of stormwater quality BMP and receiving water
effects is provided in Chapter 3.
Focus in This Manual. In the evolving field of environmental monitoring,
the following physical and chemical factors are particularly relevant monitoring components (Urbonas, 1994) as they apply to information presented in
this manual:
¯ Hydrological alterations/mitigations to stormwater runoff from an urban catchment provided by the BMP;
¯ The treatment efficiency provided by the BMP for SS and attached
contaminants;
¯ Nutrient removal provided by the facility; and
¯ Temperature properties of discharged waters.

Introduction to Urban Runoff

37

R0017377

These monitoring components are presently carried out at many sites and are
discussed in detail in Chapter 3 in relation to monitoring BMPs and their receiving waters.
In addition to physical and chemical factors, important environmental
monitoring factors for biological components include
¯ Toxicological properties of runoff water (as a laboratory procedure)
and scale-up to receiving water consequences;
¯ Bioaccumulation of contaminants in the food chain; and
¯ Alteration of the benthic community because of the physical stress of
runoff water.
A key technical issue of monitoring is to determine the relative importance of flow alterations (physical, morphological changes that degrade the
benthic community) and chemical effects (through toxicity and bioaccumulation) on determining the primary cause of effects on receiving water ecosystems. Presently, emphasis is placed on the structure and abundance of water
column and benthic communities in receiving environments rather than on
cause-effect relationships. If either the physical or chemical effects of urban
stormwater runoff were clearly shown to be the primary causes of degradation of urban receiving water ecosystems, improvement in the rationale for
stormwater BMP design could be achieved.
ISSUES OF SCALE. This section examines the influence of scale on tile
response time of streams to urbanization and the receiving water scale on
which monitoring can be expected to detect changes because of the installation of one BMP facility or a set of facilities within a watershed.
Physical and Temporal Response of Streams. The geomorphological alteration of streams caused by altered urban hydrology has one of the longest
response times of all receiving water attributes. In terms of the scale of a
stream reach, at least a decade may be required for a stream ecosystem to respond to altered hydrology.
Scale for Monitoring the Response of Streams. Research has suggested
that a threshold effect is observed in the relationship between imperviousness
of a watershed and a stream’s morphology and ecosystem. The relationship
between imperviousness and benthic organism density, presented in Figure
1.3, shows a significant change in watersheds having 10 to 20% imperviousness. Shaver et al. (1995) hypothesized that installations of BMPs might protect the stream and change the threshold to 30 to 50% (see Figure 1.3).
Because the streams shown in Figure 1.3 are largely unprotected with
BMPs, validation of this hypothesis should be sought by comparing subwatersheds fully protected by BMPs to equivalent watersheds without BMPs.
In developing such a monitoring program, additional points should be
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considered. Benthic organisms, if used as the response variables, integrate
the effects of hydrologic control and water quality protection provided by
BMPs. As discussed above, a monitoring program that seeks to separate the
effects of water quality improvement from those of hydrologic control requires a special design. Secondly, many of the streams represented in research drain small watersheds (typically containing first- and second-order
streams). Therefore, different threshold effects may be measured in larger
streams.

TOTAL EFFECTS METHODOLOGIES. Broader based planning
methodologies and environmental assessment are evolving to account for the
total impacts of urbanization on the environment. Best management practice
impact assessment methodologies may need to consider such new issues especially in multifaceted watershed studies.
Other Ecosystem Boundaries. The watershed boundary is an appropriate
ecological boundary for managing stormwater runoff from catchments discharged to receiving environments (surface waters and their contained
ecosystems, and groundwater). But, other boundaries may need to be considered.
The watershed boundary is not the only boundary used in ecosystem
analysis and planning. In fact, there is no single, all-inclusive ecosystem approach to analysis and planning. Rather, there are several approaches in existence, such as landform based (such as the Appalachian mountains), ecological land classification based (ecoregions and ecozones) (see Livingston et al.,
1995), landscape and natural heritage, groundwatersheds, and airsheds. Human concerns include urban regions and commutersheds. An important
points is that we are the ones identifying the boundaries of ecosystems as a
geographical basis for management. However, ecosystems function regardless of our efforts to compartmentalize and spatially define them. The ecosystems that we map are simply "constructs" to facilitate our understanding and
management. The chosen boundaries are seldom "absolute," but, rather,
should be regarded as "diffuse" and as an approximation of what is appropriate for a given concern, theme, and chosen scale.

Total Impacts of Urbanization. This chapter has concentrated on the environmental impacts of urbanization caused by stormwater runoff and ~he mitigation provided by urban BMPs. However, stormwater runoff does not account for all the environmental impacts of urbanization. This section outlines
the broader issues to assist the designer in understanding other evolving issues that may influence their decisions related to stormwater management.
The broader issues include direct spatial effects involving loss of lands; indirect impacts through pathways, especially hydrological and ecological alterations; and cumulative effects.
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DIRECT SPATIAL EFFECTS. Loss of lands and direct alteration of stream
channels (direct spatial effects) have historically been among the largest effects of urbanization on surface waters and their contained ecosystems. In
fact, a permanent feature of urban development is the loss of natural features,
valued land forms, groundwater recharge/discharge areas, and wildlife habitats if development occurs on lands occupied by these land uses. In some literature, these effects are called "form effects" or "spatial impacts," in the geographical information system sense of "spatial analysis."
Spatial impacts resulting from urbanization include reconstruction, encroachment, and intrusion by humans. For receiving environments such as
stream corridors and valleys, direct effects have historically been caused by
enclosing streams in pipes or open channels, channel realignments, and
stream crossings by infrastructure. Stormwater impacts are not easily addressed under this topic because they are an indirect effect.
PATHWAYS. Pathway-based methodologies are used in fields such as ecological and human health risk assessment. Pathways involve the movement
of water or contaminants from industrial, residential, commercial, or agricultural areas through atmospheric, surface water, or groundwater routes (indirect impacts through pathways) to affect biota in the various ecosystems
where they live, breed, and raise their offspring. These ecosystems units are
called habitats. The pathways may be physical or biological in nature. Pathways relevant to urbanization issues include hydrological pathways, biological pathways, and air pathways.
Stormwater runoff is one pathway used to analyze the impacts of urbanization and is considered in this manual. As summarized above, the main effects of urbanization on hydrological pathways include increases in surface
water flow, reduction in infiltration to groundwater, increased risk of water
quality degradation, increases in flooding and erosion potential, and habitat
degradation and even destruction.
The main effects of biological pathways include the bioaccumulation of
toxic elements through the food chain. The main effects on air pathways include increased emissions of various contaminants to air from fuel consumption for heating residences, industrial and commerical buildings, transportation, and industrial operations. These latter pathways are generally not
considered in this manual.

CUMULATIVE EFFECTS. Cumulative effects assessment is an additional
factor required in recent planning and monitoring studies. The current system
for reviewing planning applications, particularly in rural areas within the urbanizing fringe, is primarily oriented to site-specific analysis and, therefore,
does not anticipate the broader, longer term environmental implications of
permitting many individual sites to be developed. In some planning circles,
these are known as cumulative environmental effects (for additional discussion, see Constant and Wiggins, 1991).
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Watershed studies and ecosystem-based planning are examples of cumulative effects analyses. They allow one to examine the effect of all development on loadings of contaminants to surface waters and groundwater;
changes in groundwater and surface water flow; changes in an instream or
lacustrine fishery habitat caused by changes in surface water flow or water
quality; and changes in other ecosystems or their habitat because of the introduction of contaminants through air or water pathways.
However, few studies have been carried out to date to measure (monitor)
the cumulative effects of implementing urban BMPs throughout a watershed,
a deficiency that needs to be addressed in future research.
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Historically, municipal management of stormwater has focused on runoff
quantity--primarily through the control of peak runoff rates during land development to limit susceptibility to flood-related damage. However, considerable emphasis has also been placed on municipal management of stormwater quality--pollutant removal from stormwater before discharge to receiving
waters. This emphasis primarily is because of
¯

Regulations prepared by the U.S. Environmental Protection Agency
(U.S. EPA) that control the quality of stormwater discharges under the
National Pollutant Discharge Elimination System (NPDES) permitting
program;
¯ Water quality regulatory programs at local and state levels; and
¯ Specific cases in which there is a clear mandate to treat stormwater before discharge, regardless of whether there is a regulatory need to do
SO.

Although there is legitimate debate on many aspects of stormwater quality
management, there is a general consensus that urban stormwater quality
needs to be managed. This section presents a six-step decisionmaking
process for developing a stormwater management program, as follows:
¯ Step 1---define objectives,
¯ Step 2--assess existing conditions,
50
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¯
¯
¯
¯

Step 3--establish program framework,
Step 4--select near-term best management practices,
Step 5--implement near-term program, and
Step 6--evaluate effectiveness.

The first three steps establish a long-range strategy for the stormwater
management program. These steps are described below:
¯ Establish stormwater management objectives---convene a committee
of "stakeholders" in the program to define what the program aims to
achieve and the critical factors that will determine its success.
¯ Assess pollutant sources and existing controls--use readily available
information to perform an initial assessment of factors affecting
stormwater quality management (for example, development patterns,
known pollutant sources, and observations of illicit discharges). Implement a long-term assessment plan to provide decisionmakers with a
better understanding of water quality issues, pollutant sources, and best
management practice (BMP) effectiveness.
¯ Establish a management program framework a long-term strategy
should include a management program framework outlining the scope
of the program and a list of priorities appropriate to the objectives and
current conditions.
Steps 4 and 5 involve selection and implementation of a complementary
and integrated set of BMPs. Chapters 4 and 5 of this publication describe
BMPs.
The last step in this decision process, assessing the effectiveness of implemented BMPs, may involve monitoring, modeling, and BMP performance
auditing. This step is introduced in this chapter, with evaluation techniques
defined in Chapter 3.

ESTABLISHING STORMWATER

MANAGEMENT OBJECTIVES
An effective management program should focus on desired beneficial uses of
receiving waters and must relate to significant pollutant sources within the
entire watershed of that receiving water. Often, the cause-effect relationships
of pollution control and beneficial use protection are uncertain. Therefore,
near-term goals should focus on obvious, localized problems and should establish an appropriate scientific and administrative structure for addressing
long-term beneficial use protection in a cost-effective manner.
PROTECTING BENEFICIAL USES. A stormwater quality control program should protect beneficial uses of receiving waters. These beneficial
uses typically include aesthetic resources, aquatic habitat, water supply, and

Developing Municipal Stormwater Management Programs

~ ==

51

R0017390

recreation. While state regulatory agencies have designated beneficial uses
for most major receiving waters, beneficial uses of many urban streams and
lakes may not be currently designated. In addition, beneficial uses of urban
streams and lakes should reflect their municipal drainage functions and consider any previous or required future alterations for flood or stream bank erosion control.
After being designated, the stormwater management program should implement only those stormwater management measures necessary to mitigate
urban runoff effects on beneficiil uses. While this conclusion is obvious,
there are significant gaps in our understanding of these effects, their causes,
the relative effects of other pollutant sources, and the effectiveness of available management measures. The municipal stormwater management program should participate in confirming or designating beneficial uses of waters receiving urban runoff. Each receiving water "user" will have definite
views on what these beneficial uses should be (for example, swimming, surfing, fishing, boating, aquatic life habitats, or aesthetics) and the local areas of
concern. Certain waters will be seen as more valuable than others.
The attainment of seemingly obvious beneficial uses may carry significant
cost burdens. If the attainment of goal 4 in Table 2.1 were selected as the
goal of the stormwater management program, enormous costs would be incurred and current technology might be insufficient to meet existing standards for several constituents. Therefore, it is imperative to understand the
implications of various goals and the costs associated with obtaining these
goals. Technical studies are necessary to determine whether beneficial use
attainment is achievable at a reasonable cost and to quantify long-term pollution control goals necessary to attain designated uses. Detailed discussion of
appropriate study techniques is found in Chapter 3.
DEVELOPING A WATERSHEDWIDE APPROACH. The need to use a
watershedwide approach to managing stormwater is obvious--stormwater
flows and constituent loads at any location are generated to some degree by
all points tributary to that location. However, every watershed is composed

Table 2.1 Beneficial use attainment guide.
Performance standards
Attainment goals

Loadings

Water quality

1. No significant degradation
2. No degradation
3. Improved water quality
4. Meet numeric water
" quality standards during
storm events

Reduce increase
No increase
Lower than existing
Significantly lower
than existing

Reduce deterioration
No deterioration
Better than existing
Better than existing
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of many smaller watersheds, and each watershed is a portion of a larger watershed. Therefore, focus management programs on the watersheds of receiving waters with observable beneficial use impairment or valuable beneficial
uses warranting protection.
Next, establish watershed management responsibilities. Smaller watersheds may be entirely urban with no significant sources of pollution other
than stormwater. Typically, these watersheds can be managed exclusively by
the urban stormwater management agency. However, other watersheds may
span several jurisdictions or contain a wide variety of pollutant sources. Watershed management in these larger watersheds requires intergovernmental
coordination and cooperation to establish
¯ Objectives that will benefit the watershed,
¯ Measurable criteria to demonstrate that the implemented practices are
effective, and
¯ Clear lines of responsibility for watershed management among all jurisdictions in the watershed.
Finally, establish watershed management objectives. At a minimum, objectives for a small urban watershed should address the needs of its local receiving water. In addition, a small watershed’s objectives should reflect its
relative contribution to beneficial use impairment to receiving waters of the
larger watersheds. The larger watershed may have different pollution control
objectives than its smaller component watersheds, objectives that may be difficult to define in the near term because of size and complexity. Therefore,
near-term stormwater management programs typically should focus on managing the watersheds of small urban streams because their needs are easier to
define and solve. Near-term stormwater management programs should also
address impairment to larger receiving waters only where the source is obvious, the cost is low, or the program establishes the foundation for long-term
control (for example, public education).
INVOLVING STAKEHOLDERS. A stormwater management program
should be developed with the involvement of one or more qualified committees of interested and affected organizations, agencies, elected officials, or
citizens within the watershed. The purpose of these committees is to address
technical, monetary, and policy issues associated with a regional stormwater
management program. It is important to establish these committees early in
the planning process. Perhaps more importantly, the committee will develop
a sense of the commitment on the part of the participating agencies.
Participating committee members must include any agencies that will be
affected by the stormwater management program. The composition of a typical committee is shown in Figure 2. I. Key members of the committee include representatives from regulatory agencies and environmental groups to
address health and safety aspects of specific stormwater management early in
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Figure 2.1 Stormwater management program.
the planning process. The committee also must include experienced individuals in the areas of aquatic chemistry, aquatic ecology, and urban hydrology.
The stormwater planning committees must ensure that watershed planning
is conducted in the spirit of cooperation and good faith. The priorities of each
participating agency need to be fully disclosed and discussed. Even a hint of
a "hidden agenda" can prolong any real progress of a project.
MEETING REGULATIONS. In the final analysis, the stormwater management program pollution reduction goals are set by the regulatory requirements. This section describes types of regulatory programs concerned with
urban runoff pollution.
Federal. NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
PERMITTING. Section 402(p) of the Clean Water Act established NPDES
permitting requirements for municipal stormwater systems and two goals for
these permits:
¯ Eliminate nonstormwater discharges from storm drains. Nonstormwater discharges typically are intermittent, unpredictable, widely dispersed, and difficult to detect. They may be physically connected to
storm drains or may result from dry weather water use that entrains
constituents as it runs off.
¯ Reduce stormwater pollution to the maximum extent practicable. According to U.S. EPA NPDES permitting regulations in the Code of
Federal Regulations, the local entities and regulatory agency should
define the maximum extent practicable (MEP) through a comprehensive planning process. The process should consider the magnitude of
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the problem, constraints on its resolution, the effectiveness and track
record of available BMPs, and costs. Recent practice is to define MEP
using a combination of source control BMPs and treatment control
BMPs. The MEP is not a fixed target but should be reexamined and, if
necessary, revised to incorporate current knowledge about sources of
pollution and the demonstrated effectiveness of BMPs.
COASTAL NONPOINT POLLUTION CONTROL PROGRAM. The Coastal
Zone Act Reauthorization Amendments of 1990 require states with approved
coastal zone management programs to develop a Coastal Nonpoint Pollution
Control Program for approval by U.S. EPA and the National Oceanographic
and Atmospheric Administration. The purpose of the program is to work
closely with other state and !ocal authorities to develop and implement management measures for nonpoint source pollution (including urban runoff) that
restore and protect coastal waters. Coastal stormwater control programs are
not intended to supplant existing coastal zone management programs. Rather,
they are to serve as an update and expansion of existing nonpoint source
management programs and are to be coordinated closely with the existing
nonpoint source management programs (U.S. EPA, 1991).
NATIONAL ESTUARY PROGRAM. U.S. EPA administers the National Estuary Program under Section 320 of the Clean Water Act. This program focuses on all pollutant sources in geographically targeted, high-priority esmarine waters. Through this program, U.S. EPA assists state, regional, and local
governments in the development of comprehensive management plans that
recommend priority corrective actions to restore estuarine water quality, fish
populations, and other designated uses of the water (U.S. EPA, 1991).
State. States have evolved a variety of statewide stormwater pollution control strategies. A few states initiated controls in response to the perceived
needs of their states. Many more developed strategies in response to U.S.
EPA requirements that have sometimes lapsed into oblivion, lacking any obvious immediate necessity or federal sanction. The general objective of controlling stormwater pollution is accepted as important not only by environmental interests but by water resource analysts as well. Development of
stormwater pollution control programs is proceeding but is moving slowly.
CASE STUDY--STATE OF MARYLAND. Maryland has a well-developed
program for the control of stormwater pollution, with particular interest in the
restoration and protection of the Chesapeake Bay and its tributaries. Eutrophication of the Chesapeake Bay causes serious declines in water quality and
fishery productivity. A water quality model of the Chesapeake Bay demonstrated the relationship between nutrient input, eutrophication, and deoxygenation. Accordingly, a target was set in 1987 to reduce the total input of hi-
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trogen and phosphorus by 40% by the year 2000. A current reevaluation will
examine the progress made toward the 40% goal and recommend adjustments to the program.
Maryland enacted legislation from 1984 to !986 to establish a 305-m
(1 000-ft) critical area around the edge of the bay and create the Chesapeake
Bay Critical Area Commission to establish criteria for development in the
critical area. Within intensely developed areas of the critical area, storm
runoff pollution !oads for new development must be reduced at least 10% below predevelopment levels or offsets must be provided. In limited deve!opment areas, no more than 20% of woodland or forest may be developed, and
the impervious area created in any development site is limited to a maximum
of 15% of the total site. In resource conservation areas, additional residential
development can only be allowed at a density not exceeding one house per 8
ha (20 ac). State grants have been available to support the necessary local
planning.
More than 5 000 stormwater management facilities have been installed on
new developments in Maryland between 1985 and 1989. The general goal of
Maryland’s stormwater management program is that both the quantity and
quality of runoff from developed land will be as close as possible to the
runoff characteristics of the predeveloped condition. Implementation of management stormwater controls for existing urban areas is carried out with local
jurisdictions through the Stormwater Pollution Control Program. This state
program provides grants of up to 75% of the project’s cost to counties and
towns. Although more than 50 projects have been constructed, progress
statewide has been slow.
Interstate. Many watersheds encompass areas within more than one state.
For example, the Delaware Estuary Management Plan, sponsored by U.S.
EPA and the states of Delaware, New Jersey, and Pennsylvania, is part of the
National Estuaries Program. The Delaware Estuary, as a whole, is still relatively unpolluted. Thus, the plan focuses primarily on land use management
programs in each state designed to prevent the major increases of stormwater
pollution that otherwise would accompany future development and the protection of sensitive habitat (for example, a primary national flyway).
The plan establishes a "primary zone of influence" where controls would
be mandated based on time of travel (that is, the time for runoff to reach the
estuary). A time of travel of 40 hours at mean flow conditions was used to
establish the tentative boundary for the primary zone of influence.
The estuary program is bringing attention to some striking differences in
handling stormwater pollution control in the three states. Delaware has a recently developed program requiring water quality control of storm runoff
from new developments statewide. New Jersey has well-developed, but nonmandatory, standards of water quality control in stormwater management in
which application is left to municipal discretion. Pennsylvania has no such
standards except for streams draining into lakes and for the control of nutri-
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ents in the Susquehanna River Basin related to the Chesapeake Bay estuary
study. Clearly, interstate programs present numerous implementation issues.
Regional, Several states have adopted regional approaches to managing
stormwater runoff. In Florida, rapid growth during the late 1970s and
throughout the 1980s placed numerous demands, both in water quantity and
quality, on the state’s vulnerable and limited water resources. To reduce
degradation from the rapid growth and extensive land-use changes, a wide
variety of laws and regulations have been implemented by.the, state and local
governments.
California’s Porter-Cologne Act requires the development of basin plans
for the various watersheds. The basin plans are implemented through the
NPDES permitting program, which is administered by the nine regional water quaiity control boards under supervision of the State Water Resources
Control Board. Areawide municipal stormwater NPDES permits have been
granted to 12 urban counties and all cities within these counties. In the San
Francisco Bay watershed, the Bay Area Stormwater Management Agencies
provide watershedwide coordination of the NPDES-permitted stormwater
management programs, other nonpermitted municipal stormwater management programs, and San Francisco’s combined sewer overflow program. Additionally, statewide Stormwater Quality Management Task Force meetings
of municipalities, industries, regulatory, agencies, and consultants help coordinate stormwater management programs throughout the state.

ASSESSING EXISTING
CONDITIONS
A common question asked while developing a stormwater management program is "What is the stormwater quality problem?" While this is a logical
question, a firm scientific answer is sometimes difficult and costly to give.
To move the program forward, municipalities should conduct a quick assessment of obvious local receiving water problems, significant pollutant
sources, and existing control programs based on visual observations and
readily available data. This assessment should apply monitoring, modeling,
and performance auditing methods discussed in Chapter 3 for watershedwide
evaluations of pollutants and their effects. Local staff members with pragmatic knowledge of the "lay of the land" are an asset when assessing existing
conditions. The four primary areas that shouId be explored when assessing
existing conditions are receiving water characterization, watershed characteristics, pollutant sources, and existing programs.
RECEIVING WATER CHARACTERIZATION. The main receiving
water effects associated with stormwater are
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¯ Receiving water hydromodification because of increased runoff from
urban areas;
¯ Water quality degradation from changes in the ct~emical/bacteriological constituents in runoff; and
¯ Losses in the assimilative capacity of the urban drainage system.
Schueler (1993) classifies urban runoff effects as changes in stream hydrology, morphology, water quality, habitat, and ecology. An effective
stormwater management program needs to consider receiving water characteristics and effects of urban runoff on the receiving water. However, significant gaps remain in our understanding of and ability to define these characteristics and effects. Therefore, the near-term stormwater management
program should begin to define receiving water characteristics and effects to
establish near-term stormwater pollution control targets.
Typically. the beneficial use effects of stormwater on specific receiving
waters have not been examined in detail. The traditional method of defining
beneficial use effects are based on numerical and narrative water quality
standards and effluent limits for chemical constituents. This traditional
method must be supplemented by other approaches (for example, hydrologic
modeling, bioassessment, and habitat assessment) to address the full range of
urban runoff effects and develop appropriate control strategies. Chapter 3
discusses these traditional and alternative approaches to characterizing receiving waters and the effects of urban runoff.
POLLUTANT SOURCES. The stormwater management program should
direct control measures at pollutants that impair the beneficial uses of the
receiving water. For example, pollution control in the watershed of a eutrophic receiving water should be directed at significant sources of the limiting
nutrient (such as phosphorus or nitrogen). Concentrated sources of pollutants
can be effective early targets for the stormwater program because their
cleanup is both observable and measurable. These sources might include old
commercial and industrial areas and old core urban areas where polluting nonstormwater connections to the storm drain system are most likely to be found.
Also, stormwater pollution controls are often easier to implement if directed
at related problems recognizable to the community. For example, a business
or resident using, bad housekeeplng practices outdoors is often considered
to be an eyesore to neighbors (if not in violation of local regulations).
Visual observation is the best way to begin targeting pollutant sources in
the near term. After the most concentrated sources are addressed, long-term
monitoring programs may begin providing insight to more widely dispersed
pollutant sources. Computer models then can be used to project existing and
furore pollutant loads based on the land uses of the watershed and characteristic concentrations of runoff from each land use (see Chapter 3 for details).
Research into the composition of materials may also help reveal the source
of critical pollutants.
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Pollutant load estimates define the retative loading of pollutants from different parts of the watershed. Knowledge of pollutant characteristics helps reveal proper pollution control strategies. For example, can nonstructural controls, especially for currently existing development, significantly address
water quality needs before structural controls are even considered? What will
be gained if structural controls are retrofit in an area, and can the cost be justified?
WATERSHED CHARACTERISTICS, The basic objectives of this step
include becoming familiar with the watershed, focusing on those factors that
will influence the nature of stormwater management, and collecting all information necessary to select BMPs. Characteristics should include the following:
¯ Land use: What is the existing land use and impervious area of the watershed? What will land use/imperviousness be at buildout? What is
the proximity of intensive land uses to sensitive receiving waters?
¯ Physiology: Are slopes steep, moderate, or flat? Are soils erosive? Are
they permeable? What is the depth to bedrock? To groundwater?
¯ Climate: What is the rainfall intensity/duration/frequency for small
storms?
¯ Habitat: What habitat thrive in this area? How has urbanization irrevocably altered this habitat?
¯ Drainage system: What impervious surfaces are connected to the
drainage system? What is the extent of the closed storm drain system?
Where do curb and gutter systems exist? Are open storm drains improved or natural?
¯ Community profile: What are the makeup and activities of the residents and businesses in the watershed (for example, demographics,
community organizations, and business climate)?
EXISTING PROGRAMS. An effective stormwater management program
consists of a number of specific components, each targeted at specific types
of pollutant sources. However, not all components need to be new components focused exclusively on stormwater management. Every municipality
conducts a wide variety of programs that can be integrated to a communitywide stormwater management program. This section presents examples of
existing municipal programs that have objectives similar to those of
stormwater management.
Existing Regulatory Programs. Table 2.2 lists a number of regulatory programs that have a bearing on the selection of BMPs or implementation of a
stormwater management program. The prudent selection of BMPs will serve
to comply with the objectives of both the stormwater program and other regulatory programs. The following paragraphs describe various federal, state,
and local programs as they relate to stormwater control.
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Table 2.2

Existing regulations for stormwater pollution control.

Regulation

Activity

Potential

Federal Clean Water Act 401
and 404 permits

Permits dredging and filling in
"waters of the United
States"

Erosion control, sediment control,
long-term sediment balance,
and reduce pollutants
Vegetative controls to preserve
riparian areas

Federal 1601 and 1603
Stream Bed

Alterations to creek and
stream beds

Pollutant controls and prevent
loss of habitat

State General Plan Act

Municipal development
objectives
Adoption of ordinances

Stormwater management controls,
for example, pollutants
control, watershed protection

State Environmental Quality
Act

Environmental review of
projects

Mitigation measures t’or reduction
of pollutants

State Subdivision Map Act

Adoption of ordinances

Standard/regulations for grading,
erosion protection,
detention/retention design, and
dust control

State air quality management
plans

Emission

Sediment and dust controls

Local flood plain
management and
drainage ordinances

Control of velocity
Detention/retention
Bank stabilization and outlet
controls

Control of erosion
Control of sediment, pollutants,
and quantity
Erosion and sediment controls

Local zoning ordinances

Cluster development
Hillside development
Landscape/open space

Reduce runoff and impervious
areas
Slope and erosion restriction;
may include revegetation or
stabilization
Vegetative best management
practice perimeter controls
reduction of runoff

Local sewer use ordinance

Control of illicit connections

Pollutant controls

Local uniform building code

Chapter 70--excavating and
grading

Reduce erosion and sedimentation
Standards for stable cut and fill
slopes

Local uniform plumbing
code

Prevention of illicit connection
Various chapters on materials
and application/use

Pollutant controls
Pollutant controls

Local fire code

Storage of materials

Pollutant controls

PESTICIDE PROGRAM. U.S. EPA administers the pesticide program under
the Federal Insecticide, Fungicide, and Rodenticide Act. Among other
things, this program authorizes U.S. EPA to control pesticides (sometimes
found in stormwater) that may threaten groundwater and surface water (U.S.
EPA, 1991). Potential actions carried out in this program include national requirements on labels, training, development of state management plans, and
national prohibition of certain domestic uses of designated chemicals.
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HAZARDOUS MATERIAL/WASTE CONTROL PROGRAMS. There are numerous laws (primarily the Resource Conservation and Recovery Act and the
Emergency Planning and Community Right-m-Know Act) and regulations
regarding the control of hazardous material and waste. Hazardous materials
storage and emergency response programs regulate hazardous materials storage and emergency response planning. A company’s annual business plan
must include a hazardous material inventory, estimates of hazardous waste
amounts, and emergency response planning. Under workers’ right-to know
programs, the employee is advised, through the use of material safety data
sheets, material labeling, and employee training, of the potential for contact
with hazardous substances. Also, .under hazardous waste source reduction
and management review programs, hazardous waste generators must look at
source reduction as the preferred method for managing waste. The industry
must prepare a source reduction evaluation review and plan that identifies all
hazardous waste streams and potentially viable source reduction approaches.
AIR QUALITY PROGRAMS. Source control of atmospheric contributions of
stormwater potlution (such as automobile and industrial emissions) should be
coordinated with state and local air quality programs. As an example, some
states require counties with a metropolitan population greater than 100 000 to
form a Congestion Management Agency (CMA). This agency, which typically is a joint power authority, coordinates the development of a Congestion
Management Program. This program addresses the effects of land-use decisions on regional transportation systems, trip reduction ordinances, and public transit services. Consequently, close cooperation between the CMA and
the municipality would benefit each entity’s efforts to reduce pollutants in
the environment.
SPILL PREVENTION AND CLEANUP PLANS. Federal regulations require
on-shore facilities engaged in operations that coutd reasonably be expected to
discharge oil in harmful quantities to prepare Spill Prevention Control and
Countermeasure (SPCC) Plans. National Pollutant Discharge Elimination
System regulations for some industrial activities also require SPCC plans as
part of the facility’s BMP program.
Existing Municipal Programs. An effective stormwater management program should instill stormwater management concepts to the activities of
other municipal programs. Several examples of integrating stormwater management to existing programs follow:
¯ Integrated pollution prevention programs-in many cases, a single pollutant prevention measure can meet more than one environmental regulation (for example, household hazardous waste collection, waste
minimization, landfill management, or pesticide use).
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¯ Integrated water resource man,agement-extending flood control policies to address more frequent storms, prevent streambank erosion, and
promote percolation of runoff to control the peak and volume of runoff
will also control pollutants in runoff.
¯ Growth management policies-how and where land is developed may
significantly change the effect of stormwater pollution on receiving
waters. Directing intensive land uses away from sensitive receiving
waters has been proven to be an effective source control BMP for new
development projects.
¯ Multiuse open spaces-many communities incorporate treatment control BMPs to parks and recreation areas through proper planning, design, and landscaping. These types of "multiuse" facilities provide a
cost-effective way of meeting stormwater management plan goals.

ESTABLISHING A
MANAGEMENT PROGRAM
FRAMEWORK
STRUCTURING THE PROGRAM. A stormwater management program
must address a wide variety of individuals, businesses, organizations, and
agencies that contribute to the stormwater pollution problem and its solution.
Such a program should be planned carefully to have the following important
characteristics:
¯ Comprehensive--the program should have adequate resources to address all aspects of stormwater quantity and quality in the watershed
that affect beneficial uses of receiving waters.
¯ Integrated--maximum effectiveness is achieved by an integrated program of regulation, education, and municipal action.
¯ Balanced--each responsible party must be defined, and specific direction must be given to each party. Direction for each party should be
commensurate with its share of the problem and equitable to its share
of the solution.
¯ Continuous and dynamic--meaningful stormwater control, particularly in developed areas, will take a long time, certainly longer than a
single 5-year NPDES permit term. Therefore, stormwater management
programs should be implemented in a manner that addresses the dynamics of an evolving, long-term program.
The program’s organizational framework should capture the full breadth
of the problem and its solution. It is not appropriate for this publication to
recommend an ideal stormwater management progam structure. Each program must do this based on the assessment of the existing conditions de-
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scribed in the previous section. Typically, however, each program should address the three broad areas listed below:
¯ Land development is one of the most typically regulated aspects of
stormwater management in North America and, thus, is the area where
the most experience lies. This aspect of the program typically addresses land-use planning considerations, incorporating treatment
controls to development projects, and controlling construction-related
effects.
¯ Municipal drainage system management typically involves cleaning
channels, detention basins, pipes, inlets, catch basins, streets, and impervious areas connected to the drainage system. In some cases, it may
be feasible to retrofit treatment controls to the drainage system to improve the ability to capture stormwater pollutants or ease their removal.
¯ Residents and businesses also contribute stormwater pollution, largely
by conducting outdoor activities in a manner that allows pollutants to
enter the drainage system. Municipalities can use a combination of education and regulation to address this aspect of stormwater pollution.
SETTING PRIORITIES. The next step in developing and implementing
the stormwater management program is to set priorities and establish phases
for meeting the established objectives. Priorities and phasing should be
soundly based on the existing condition assessment. Priorities should be established by the committees that have defined the program objectives. Many
decision-making techniques exist for establishing priorities. It is not the intent of this publication to discuss these techniques. At a minimum, priorities
should reflect common sense, using questions like those listed below:
¯
¯
¯
¯
¯
¯
¯
¯
¯
¯

How much can we afford?
Do we think it will work?
What are we already doing?
Can we show that it works?
Where are the worst problems?
Can we learn something new?
What are the easiest solutions?
Is this the right direction?
What has been successful for others?
Will beneficial use impairment decrease?

SELECTING MANAGEMENT

PRACTICES
The basic objective of stormwater management is watershedwide improvement in water quality and enhanced beneficial use of the receiving water bodDeveloping Municipal Stormwater Management Programs
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ies. The current practice is to presume that a cost-effective, practicable set of
BMPs (that is, restrictions, techniques, or treatment facilities that are required under given conditions) will provide some progress in protecting water quality. For example, individuals can conclude that used motor oil should
be recycled rather than discarded without site-by-site analysis or sampling.
This approach typically will be used, at least in the near term, because the
cause-effect relationships between pollutants in the watershed and beneficial
use impairment in the receiving water are not always understood, the urban
stormwater management agency often does not have complete jurisdiction
over a complete watershed, or regulatory requirements can be met through
BMPs.
MULTILEVEL STORMWATER QUALITY MANAGEMENT
STRATEGY. A municipality’s stormwater management strategy must costeffectively address program objectives using existing information to address
priority needs within the context of an overall program framework. An effective strategy uses multiple BMPs, including source controls (see Chapter 4)
and treatment controls (see Chapter 5). A single BMP typically cannot provide significant reductions in stormwater pollutant loads because these pollutants come from many sources within the municipality. However, multiple
BMPs can provide complementary water quality enhancement to achieve desired results. A multilevel BMP approach, schematically depicted in Figure
2.2, deals with the many pollutant and runoff sources throughout the watershed and shows that, whenever feasible, combining most effective BMPs in a
series can be an effective strategy to reduce pollutant loads being transported
to the receiving waters by stormwater (UDFCD, 1992).
SELECTING STANDARD AND SPECIAL BEST MANAGEMENT
PRACTICES. There are hundreds of different BMPs appropriate for the
different sources of pollution and the varieties of receiving waters to be protected. In practice, a large degree of simplification will be necessary, especially in starting a program. Typically, there should be a set of standard
BMPs appropriate tbr general application to a particular geographical or political area, supplemented by special BMPs for application where a greater
degree of pollution control may be desirable. These would be further refined
by establishing standard and special BMPs for the protection of groundwater
and surface water, respectively. For example, control of nitrates and volatile
organics is more important for groundwater than for rivers unless they drain
into a reservoir, lake, or estuary. Therefore, special BMPs for those substances might be applicable for percolation to groundwater but not for
drainage to rivers. In addition to specifying either standard or special degrees
of protection, additional measures may be added as particular circumstances
require, and, of course, there are some cases where no control of stormwat~r
pollution is necessary.
It is apparent that the selection of BMPs must consider the potential harmfulness of the land use, the sensitivity of the receiving waters, and the prox-
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Source Control BMPs
¯ Public Education
¯ Planning Management
¯ Material Use, Exposure, and Disposal Controls
¯ Spill Prevention and Cleanup
¯ IIIlegal Dumping and Illicit Connections
¯ Street and Storm Drain Maintenance

T.reatment Control BMPs (Site)
Biofilters (Vegetated Swales/Strips)
¯ Infiltration
¯ Media Filtration
¯ Water Quality Inlets

I

Treatment Control BMPs (Community)
¯ Infiltration
¯ Wet Ponds
¯ Constructed Wetlands
¯ Extended Detention Basin
¯ Multiple System

urface Water and G~)~

Figure 2.2

Multilevel strategy for stormwater management program
(UDFCD, 1992).

imity of the land use to the sensitive portion ~f the receiving water. One
BMP selection method uses numerical indices of harmfulness and sensitivity
(see Figure 2.3). These indices can be evaluated with a matrix approach to
show whether special or standard BMPs will be required for a given situation
or whether, through land-use controls, that kind of development should be
prohibited in the location proposed. However, best results can be obtained if
the approach described previously provides for the level of BMP control
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Areal Priorities: Designate areas GW where extra protection is
warranted for goundwater and SW for surface waters warranting
extra protection:
Class 1 Any officially designated highest priority protection areas,
such as habitat of threatened or endangered species,
exceptional resource wetlands. Also, delineated well head
protection areas (GW).
Class 2 Aquifers usable for water supply, including important
recharge areas (GW). Delineated buffer zones around water
supply reservoirs. The area immediately adjacent to the
reservoir should be protected against either groundwater or
surface water pollution, the balance of the buffer against
surface pollution only (SW).
Class 3 The remainder of the watershed to be protected.
Class 4 Any area that does not warrant protection against water
pollution from stormwater (typically GW).
Harmfulness Index of Stormwater: Unless otherwise demonstrated in
specific situations, the following classifications are in descending
order of pollutant loading, the most intense being first:
Class 1 From industrial and waste management sources.
Class 2 From multiple-family housing, commercial facilities such as
gas stations and shopping centers, highways, urban areas,
and single-family housing with lot sizes smaller than onethird acre per housing unit.
Class 3 From single-farnily housing developments, with lot size
one-third acre or larger per housing unit, and from lesser
roads.
Class 4 Undeveloped land or unfertilized vegetation.
In addition, there are other categories of stormwater pollution that are
highly variable in their pollutant loading. These include agriculture
and road salts, which must be appropriately classified depending on
the circumstances.
Stormwater Best Management Practices: If a proposed land use is
rated Class 1 harmfulness index (as indicated above), it should not be
located in a Class 1 area. If located in a Class 2 or 3 area, special
provisions for quality control of runoff are appropriate. If the
proposed development is Class 2 harmfulness index, special BMPs
are appropriate if the development is located in a priority 1 area.
(Class 1 developments may not be allowed in such areas.) If the
proposed Class 2 development is not located in a priority 1 area, but
its runoff drains into it, it may still require special BMPs for runoff
control. A decision is required as to how far upstream such controls
should extend. Otherwise, standard BMPs are appropriate for Class 2
harmfulness, except for priority 4 areas.
Figure 2.3
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Infiltration Best Management Practices:
a. In Class 1 protected areas, such as well heads, buffer areas
adjacent to protected habitat, and habitat of endangered species,
facilities involving infiltration may not be allowed at all. If they
are allowed, infiltration of Class l runoff will be acceptable only
with special water quality provisions for processing the runoff.
Infiltration of processed Class 2 runoff will be acceptable if
processing of runoff follows standard BMPs.
b. In Class 2 areas, including aquifers, Class I runoff that has been
processed through standard water quality systems such as water
quality detention basins or filter strips may be approved for
infiltration to aquifers. Infiltration of Class 3 runoff should be
encouraged, after processing with standard water quality
provisions, unless special circumstances indicate existence of
potential contamination.
Conditions .for Infiltration
Areal
Priority

Harmfulness
Class 1

Harmfulness
Class 2

I

No infiltration except after
special water quality process

No infiltration except
after standard water
quality processing

2

No infiltration except with a
positive showing of no adverse
effect or after standard water
quality processing

Infiltration encouraged
unless potential harm
indicated

3

Allowed

Allowed

4

Allowed

Allowed

Figure 2.3

Best management practice numerical selection guide
(ac × 4 047 = m2) (continued).

needed for an entire watershed and addresses BMPs that can be applied
throughout the watershed. A detailed watershed-planning process should be
used where the type and level of BMPs at each site may differ because of
technical, financial, or jurisdictional issues.
SELECTING BEST MANAGEMENT PRACTICES FOR LAND DEVELOPMENT. Land development changes both the hydrologic regime of
a watershed and the chemical constituents in the runoff. These changes are
best controlled at the point of origin by land-use planning. Next best are
source controls because land-use controls are often difficult to implement.
To the extent that land-use controls and source controls are not sufficiently
effective to prevent pollution, treatment controls should be used to address
the problem. These controls may include detention and retention facilities,
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other measures ciassified as treatment, or, occasionally, diversion of runoff to
a less sensitive environment. Both source controls and treatment controls
may be included as conditions of a permit, as indicated further below.
Land-Use Controls. Land-use controls involve adoption of a comprehensive and integrated set of environmental restrictions to govern the development process. The greatest level of beneficial use protection is afforded when
a single development ordinance is adopted by a community and administered
by a single planning authority. In short, the ordinance mandates a minimum
level of environmental site planning during development and can include, but
is not limited to, the following items:
¯ Stream buffer requirement---development is not allowed within a variable width buffer strip on each side of ephemeral and perennial stream
channels. As an example, in Baltimore, Maryland, the minimum width
of the buffer strip is 15 m (50 ft) for low-order headwater streams but
. expands to as much as 60 m (200 ft) in larger streams (Baltimore
County, 1989). The stream buffer further expands to include floodplains, steep slopes, wetlands, and open space areas to form a contiguous system, according m prescribed rules.
¯ F!oodplain restrictions~development is restricted within the boundaries of the postdevelopment, 100-year floodplain.
¯ Steep slope restriction--no clearing and grading are permitted on steep
slopes, for example in excess of 25%.
¯ Nontidal wetland protection--no development is permitted within nontidal wetland areas and a perimeter buffer area.
¯ Protection of environmentally sensitive areas-development is not allowed within unique habitat areas/plant communities or protective
perimeter buffers identified through watershed master planning.
¯ Upland and riparian tree cover requirements--an allotted percentage of
upland predevelopment tree cover must be maintained after site development. In addition, the riparian tree cover (which should be entirely
contained within the stream buffer system) must also be retained or reforested if no tree cover currently exists.
¯ Waterway disturbance permits--forms of development such as roads
and utilities must, by their very nature, cross through the stream buffer
system. Linear developments must be scrutinized to locate them in the
narrowest portions of the buffer system and ensure they do not form
barriers to either fish migration or riparian wildlife migration.
¯ Community open space requirements--after the stream buffer system
has been delineated, consider preserving additional open space at the
site to accommodate the residents’ future requirements for parks, playgrounds, ball fields, and other community needs.
¯ Cluster development--the objective here is m reduce the impervious
surfaces at the site and cluster development into centralized areas
where stormwater can be effectively treated. The best tools include
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transferable development rights, cluster zoning, site "fingerprinting,"
planned unit development, and flexible site and road width layout
(Yaro et al., 1988).
Selecting Source Controls. A source control program for a land development project should
¯ Identify possible postconstruction outdoor activities that may use or
generate concentrated or high-risk pollutants at the site;
¯ Prohibit these outdoor activities where practical;
¯ Designate specific areas for those activities that must be conducted
outdoors;
¯ Install structural source controls (for example, covers, enclosures, containment systems, or connections to sanitary sewers) in these designated areas; and
¯ Place conditions on the development project for maintaining these
areas.

Outdoor activities may include material storage, waste handling, material
loading or unloading, vehicle and equipment maintenance, and myriad specific work tasks typically conducted outdoors. Source controls are selected as
described in Chapter 4 of this publication.
Selecting Treatment Controls. An effective system of treatment controls
addresses dispersed sources of pollutants throughout the watershed that affect beneficial uses but cannot be effectively controlled at the source (for example, automobiles and air deposition). When coupled with proper land-use
controls, they can be integrated to the landscaping, drainage and flood control system, and other open spaces of development projects. When properly
designed, they become amenities rather than interferences to development
projects. When preceded by effective source controls, they do not cause
other environmental problems (such as groundwater pollution or hazardous
sediments). For example,
¯ A grass-lined channel can be designed to effectively convey flood waters and, by incorporating certain design techniques, reduce pollutant
loads.
¯ Ponds can be designed m attenuate peak discharges m desired levels
and reduce pollutant load before discharge..Pollutants are reduced by
detaining "first-flush" runoff from large storms and all runoff from
small storms long enough for sediments to settle and biological
processes to act on degradable materials.
¯ Many well-designed treatment controls integrate with recreational facilities, provide wildlife habitat and groundwater recharge, preserve
open space in urban settings, and increase the value of adjoining land.
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Integrating treatrhent controls to multiuse facilities of this type promotes cost
effectiveness and other benefits by reducing capital costs (by reducing the
number of facilities needed in the first place); saving land; reducing operation, maintenance, and replacement costs; reducing planning and design
time: and stimulating integrated, comprehensive planning. Chapter 5 presents
an integrated approach to selecting and designing treatment controls that
achieves desired water quality and quantity objectives in an effective and efficient manner.
SELECTING BEST MANAGEMENT PRACTICES FOR EXISTING
MUNICIPAL DRAINAGE SYSTEMS. In most cases, the urban drainage
system includes street gutters, inlets, catch basins, storm drain pipes, constructed ditches, channels, and urban streams. These streams often are severely altered, either by humans or by the changed hydrologic regime. Two
categories of BMPs are appropriate for urban drainage systems:
¯ Various techniques for cleaning drainage system components or preventing nonstormwater discharges to the drainage system in the first
place (source controls); and
¯ Various devices that can be retrofit to the drainage system to slow the
rate of runoff or remove and assimilate pollutants (treatment controls).
Typically, all available source controls for municipal drainage systems
should be used to some degree. Selection of BMPs for existing municipal
drainage systems involves establishing an appropriate cleaning frequency for
each component and an inspection frequency for nonstormwater investigations. Chapter 4 describes the source controls for municipal drainage systems
and presents guidelines for determining cleaning/inspection schedules.
Feasible retrofit strategies typically involve an urban stream restoration
program and feasible retrofitting of existing flood control basins. The primary purpose of stream restoration is to enhance the aquatic habitat and ecological functions of urban streams that have been lost or degraded during the
urbanization process. Stream restoration also "’builds back" the assimilative
capacity of these urban streams, allowing them to better remove pollutants
before discharging to larger downstream receiving waters. A comprehensive
stream restoration program incorporates several of the following steps, where
geomorphological/land-use opportunities permit:
¯ Watershed assessment of restoration opportunities--stream restoration
opportunities are best assessed though systematic biological surveys
throughout the stream system and its upland watershed. These surveys
should determine the dominant effects that have degraded the aquatic
community and identify feasible opportunities for restoring stream
habitat or water quality.
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¯ Retrofitting of flood control basins--the best restoration opportunities
often involve the improvement of existing flood control basins. For
example, in the Washington, D.C., metropolitan area, retrofitting typically has involved converting older, dry stormwater ponds to extended
wet pond-marsh systems (Herson, 1989).
¯ Construction of additional urban best management practices--retrofit
of new urban BMPs in the urban landscape is not an easy task, given
the typically limited amount of space available. Innovative retrofit
techniques include the peat-sand filter (Galli, 1989), oil-grit separator
inlets, and extended detention lake/wetland systems (Schueler and
Helfrich, 1988).
¯ Reforestation programs--the buffer zone along urban streams and upland areas can be reforested gradually within a matter of years at a relatively low cost through cooperative community tree planting programsoaccording to a long-term watershed plan. These volunteer
programs are most effective when local governments arrange the logistics, assemble the sites, and secure the plant stock.
¯ Instream fish habitat improvement--the degradation of stream habitat
structure (most notably the loss of pools, fifties, and clean spawning
areas) can be reversed by adapting habitat improvement techniques
such as boulder and log deflectors, log drop structures, brash bundles,
willow wattles, boulder placement, and imbricated riprap.
¯ Urban wetland creation/restoration--active creation, restoration, and
management of urban wetlands partially substitute for the lost ecological functions of the destroyed or degraded wetland system in many urban areas.
¯ Identification and removal of fish barriers--possible barriers to fish
migration can be detected through systematic upstream/downstream
fish collections at suspected structures during spring runs (Cummins,
1988) or, in some cases, by visual surveys. In many cases, urban fish
barriers are created by structures in the stream that can be rather easily
modified to allow migration.
¯ Stream stewardship-citizens often take an active and personal interest in maintaining urban stream quality. Local governments can encourage them to adopt a stream; remove debris; and report oil spills,
sediment control violations, pollution problems, and sewer overflows.
¯ Natural urban parks--urban parks, centered about the stream valley
and riparian vegetation zone, provide a tool for managing land use and
human access while protecting key vegetative communities in core
stream areas.
SELECTING BEST MANAGEMENT PRACTICES FOR RESIDENCES AND BUSINESSES. Most of the urban landscape consists of
private property containing residences and businesses. An effective municipal stormwater management program must include BMPs for these resi-
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dences and businesses. Typically, the near-term program will focus on source
control in these areas, achieved through a combination of public education
and municipal regulation. Chapter 4 of this publication describes feasible
source control strategies for existing residences and businesses.
It is unlikely that treatment controls will be retrofit to existing development on private property in the near future unless the runoff is significantly
polluted, the property discharges to a highly sensitive receiving water, source
controls are ineffective, or the property is subject to an industrial NPDES
stormwater permit. Retrofitting otfier.treatment controls on private property
will be expensive and controversial without additional proof of direct water
quality effects for each property’s runoff.

MPLEMENTING THE
PROGRAM
IMPLEMENTATION STRATEGIES. Three options exist for implementing the stormwater management program: incorporating stormwater management concepts into an existing program, starting a new program, and conducting further planning and study. The following sections describe each of
these strategies.
Incorporate Stormwater Concepts to an Existing Program. Programs
that partially achieve stormwater pollution control are already in place for
many areas. These may be municipal programs, programs sponsored by overlapping jurisdictions, or private initiatives. Typical existing programs include
household hazardous waste collection, hazardous spill response units, hazardous material storage rules, Resource Conservation and Recovery Act and
landfill management and closure regulations, litter control programs, and erosion and sedimentation control requirements. For many existing programs, all
that may be required is better documentation and effective communication
about their conduct and effectiveness at achieving stormwater pollution control. Other existing programs may be compatible with stormwater pollution
control but require some redirection. In this category, the objective should be
to incorporate effective stormwater management concepts to the program.
Water quality management plans that have been developed by local governments to satisfy the requirements of Section 208 of the Clear Water Act typically refer to nonpoint source effects and controls. These need to be reviewed
and, in most cases, redirected to focus on stormwater quality aspects rather
than on point sources only. Existing programs that may be redirected include
detention/retention requirements for new development, construction site and
building permit inspection programs, drainage system maintenance activities,
and transportation and land-use planning programs.
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Start a New Program. There are two instances where new programs are favored in the near future:
¯ The program will directly and measurably benefit the beneficial uses
of the receiving water (for example, an illicit discharge control program).
¯ The program will begin educating the community at large about how
stormwater systems operate, how their actions can pollute receiving
waters through storm drains, and how the community can be involved
in stormwater pollution control.
Conduct Further Planning and Study. Some activities warrant additionai
study in the short term to achieve cost-effective BMP selection:
¯ Watershedwide master plans are often used to select BMPs for land
development activities and new, enlarged flood control facilities as described previously in this .chapter.
¯ Pilot studies are an interim step aimed at gaining practical knowledge
on which to base long-term implementation decisions. They should be
directed toward a representative microcosm of the watershed and
should be considered where watershedwide implementation is expected to be cost prohibitive in the near term. Possible pilot studies
may include street sweeping programs, school curriculum on stormwater pollution control, stormwater pollution control initiatives directed
at small businesses, innovative treatment technologies, and illicit connection detection programs.
Pilot studies are most appropriate for source control BMPs where a high
level of community involvement may be required, implementation may be labor intensive, effectiveness is largely unmeasured, or effective implementation may be site specific. While a large body of research and practical field
experience already exist for treatment control BMPs, pilot studies of these
BMPs may still be necessary to account for local climatic, physical, and institutional conditions.
TREATMENT CONTROL OPERATION AND MAINTENANCE. Regular inspection and maintenance of treatment BMPs is an absolute necessity
if these controls are to perform consistently to expectations. Sediment removal and removal of debris from BMP inlets and outlets are important requirements to maintain consistent performande. Access to detention ponds is
necessary for excavating equipment, trucks, mowers, and personnel for routine maintenance and erosion repair and for the removal of sediment and
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trash accumulation. Where access is particularly difficult or impractical,
ponds should be overdesigned to allow for additional sediment accumulation.
Chapter 5 of this publication presents an overview of maintenance requirements. Further information is also contained in Design and Construction of Urban Stormwater Management Systems (ASCE and WEF, 1992).
Each municipal stormwater management program should determine specific
maintenance practices for treatment controls implemented in their community, clearly define what the municipality will maintain, and develop enforce-.
able agreements with private parties responsible for facilities the municipality does not maintain.
FINANCING STORMWATER MANAGEMENT PROGRAMS. Revenue Alternatives. The stormwater management program needs a reliable
source of revenue for general administration, operation, maintenance, and
capital improvements. This section reviews revenue alternatives for the funding and financing of the stormwater management program. Funding refers to
sources of revenues used to pay for annual operating expenditures, including
maintenance and administrative costs; to pay for improvements directly out
of current revenues; and to repay debt issued to finance capital improvements. Financing is defined as the initial source of funds to pay for planned
capital improvements or equipment.
Five funding alternatives and nine financing alternatives are reviewed in
this section. Several important characteristics are discussed to provide a general background for comparing alternatives. Legal provisions for the selection and use of the revenue alternatives presented may vary from state to
state, depending on state statutes or regulations.
Funding Options. Annual funding requirements of a local stormwater management program may include administration, permitting, design, planning,
operation, system maintenance, meeting the system’s annual debt service
obligations, and other financial requirements.
GENERAL GOVERNMENT TAX RECEIPTS. Stormwater management
operation and maintenance costs can be funded by general government tax
receipts. With this option, the funds required could be generated by any revenue source accrued in the general fund. Revenue from the general fund primarily is derived from ad valorem-based levies on taxable property. A significant advantage to consumers is that these costs are tax deductible. The
primary disadvantage is that the general fund is not a dedicated source, and
stormwater management needs would have to compete for limited funding
with other programs. As a result, this funding mechanism is subject to fluctuations and typically is unreliable for implementing a long-term capital improvement program. In addition, ad valorem funding is less equitable because tax-exempt property does not pay and charges are based on property
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values rather than the effects associated with stormwater runoff or services
provided.
BENEFIT AREA OR SPECIAL ASSESSMENTS. Property owners within a
stormwater benefit area typically are assessed a levy or charge to fund
stormwater systems within the benefitted area. In addition, if different land
uses within the benefit area receive substantially different levels of stormwater benefits, the assessment of levies from subarea to subarea should vary in
proportion to the benefits received.
The following criteria typically are applied when a benefit area or special
assessment is developed:
¯ Assessment levies should not exceed the amount of the benefit received by any particular property;
¯ The assessment should be properly allocated to the benefitted properties; and
¯ Property owners typically are allowed by law to have an opportunity to
comment on how the assessments are allocated to their properties.
The goal is to show that assessed levies are used to cover costs of facilities
or services benefitting each property and that the benefits to each property
are at least equal in value to the assessment levy. Constitutional standards
typically require that property owner benefits funded by such assessments be
special benefits that typically are not shared by the community as a whole.
STORMWATER MANAGEMENT UTILITY. A dedicated funding source that
has gained recent acceptance is the establishment of a stormwater management utility (SMU). The premise of this method is that developed property
can be charged a user fee in proportion to the contribution to the need for
stormwater facilities or services. Utility customers are the properties that add
runoff to the stormwater system, and individual charges can be calculated using an appropriate billing unit formula. The charge per billing unit can be set
to generate the level of annual funding desired by the community.
The careful development of a rate structure has been found to be critical to
the successful implementation and operation of an SMU. Also, feasible procedures for preparing billing records and database management requirements
should be defined early.
The basis for determining the fee a customer pays for stormwater management services typically is the amount of runoff generated by property improvements. The runoff potential is a function of many variables and is often
best determined by measuring the area of impervious surfaces. Because all
improved property, including tax-exempt property, can be charged in proportion to its effect on or need for the stormwater management system, SMU
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fees have been proven to be an equitable and fair method of paying for
stormwater management services.
INSPECTION FEES. The costs of evaluating permit applications and inspecting ensuing construction activities can be recovered through fees assessed to the developers or applicants who create the need for this service.
These fees can be used with other funding options to recover the costs of
providing user-specific stormwater management services.
OTHER FUNDING. Funding mechanisms could include other taxes such as
fuel or u. tility taxes. The availability of other options will depend on state and
local statutes that must be evaluated on a case-by-case basis.
Financing Options. This section reviews options available for initial financing of stormwater system capital improvements or equipment purchases.
Several of the options discussed involve the issuance of bonds, which is one
approach to obtaining lump sums of revenue to pay for significant capital improvement or equipment expenditures. A bond is an instrument by which an
agency borrows money and .guarantees repayment of the loan principal and
interest with revenues generated from a specified source.
PAYAS YOU GO. This approach seeks to establish a revenue flow that is
accumulated in a sinking fund. Planned facilities would be constructed or
equipment would be purchased after the sinking fund contains enough revenue to pay for the purchases. Revenue deposited in the sinking fund can be
derived from a number of sources, including tax revenues, user charges, inlieu-of charges, or system development charges (impact fees).
GENERAL OBLIGATION BONDS. A general obligation bond is a loan that
is secured by the full faith and credit of a local government. This means that
the local government pledges its general fund revenues, primarily property
taxes, as the source of revenue for loan repayment. This type of bond is easy
to administer and widely used to finance various types of capital improvements. Because of the high level of security associated with the pledge of tax
revenues for these bonds, the interest rates can be lower.
Both the amount of general obligation debt that a local government may
issue and the total property taxes that may be assessed are limited. Because
general obligation bonds are repaid through property taxes, the distribution
of costs typically is not considered equitable. Costs are distributed to property owners in proportion to the value of their property, rather than to the
amount of stormwater runoff generated by their land use. Tax-exempt properties do not pay for these improvements.
REVENUE BONDS. A utility enterprise typically can fund capital improvement projects or purchases by issuing bonds that will be repaid by the rev-
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enues from an enterprise operation. With revenue bonds, the utility obtains
the funds needed to start and complete significant improvements and repays
them over the long term with revenue collected from those who benefit from
the improvements, such as the utility’s users or rate payers. Provided the utility has a rate structure designed to equitably recover costs, this form of financing is better suited for use on stormwater projects than general obligation bonds. Interest rates, thereby the interest expenses, typically are
somewhat higher for revenue bonds than for general obligation bonds.
SPECIAL ASSESSMENT BONDS. Special assessment bonds may be issued
if the planned stormwater construction project will benefit a specific area or
watershed. These bonds are secured by non-ad valorem tax assessments to
the landowners in that area. The initial cost of implementing this option typically is high because the local government must establish stormwater benefit
areas or tax assessment districts for each individual project. This bond is then
relatively easy to administer because the debt service is recovered through
non-ad valorem assessments to the properties in the district.
User acceptance and equity can be good for a properly designed program
because a clearly identified area directly benefits from the stormwater improvements. User equity also can be high because tax assessments must be
distributed in direct proportion to the benefits received.
DEVELOPER-CONSTRUCTED IMPROVEMENTS. As a condition of approving a proposed new development, the local government could require a
developer to construct improvements to control stormwater runoff. Typically, these are on-site improvements; however, the local government occasionally may require some off-site improvements. Tlae ease of administering
this option may be difficult because developers may object to or oppose the
required construction. Equity typically is considered to be good because the
new development likely to generate the runoff will incur the cost of controlling or alleviating the problems arising from that runoff.
IN-LIEU-OF CHARGES TO DEVELOPERS. An alternative to requiring developers to construct on-site stormwater management facilities is to require
them to pay a front-end charge for off-site capital improvements needed to
serve their development. Payment would be a condition of development approval and would recover the cost of the off-site improvements to manage
the development’s runoff or its proportionate share of the cost of a regional
facility serving a larger area.
This technique frequently is used where a small-scale facility is not necessarily advisable (that is, assumption of responsibility for the operation and
maintenance costs for the planned improvements), and the local government
wants developer participation in a larger facility designed to control drainage
on a regional basis.
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Conceptually, this option can be equitable because it can be designed to
recover the cost of the improvements in proportion to the runoff generated by
the users of the system. However, equity may be difficult to implement if the
costs paid by each developer are negotiated separately. Therefore, in-lieu-of
charges should not change over time or reflect factors other than user runoff
contribution.
Developers may resist these assessments if they can identify improvements that are less expensive than their proportionate share of the planned regional facilities. Administrative costs for this option may also be high.
SYSTEM DEVELOPMENT CHARGES. System development charges (or
impact fees) are fees or charges collected from new developments to recover
the cost of increasing the capacity of a stormwater or other system to meet
the needs of new customer growth. These fees frequently are used to repay
debt service on capital improvements and thus could be considered an annual
funding option. System development charges are discussed as a financing
option because their primary purpose is to generate funds for capital improvements that provide the capacity to serve new development.
Stormwater impact fees are designed to reflect the stormwater contribution of new development and the costs incurred to provide enough additional
control facilities in the system to meet those needs. These charges are set in a
fee schedule uniformly applied to all new development and are often based
on impervious area. In this way, all new development contributes on a consistent basis to the costs of the regional stormwater system rather than to specific regional facilities to serve the individual development. This provides an
equitable way, from a regional viewpoint, to recover these costs.
System development charges shift the burden of payment to new residents
for facilities sized to serve future growth, rather than imposing these costs on
existing customers. These revenues may be used to reimburse existing customers for costs they have incurred to provide capacity for future users. Revenues from these fees may be used to retire a debt issued to finance regional
facilities or as part of a pay-as-you-go financing plan. Revenues will fluctuate with the amount of new construction.
COMMUNITY DEVELOPMENT BLOCK GRANTS. This is a federal grant
program to aid local governments in constructing various types of public improvements that cannot be financed by any other available source. This program is intended to benefit low-income groups or communities. These grants
may be difficult to administer because they originate and are supervised by a
federal agency--the Department of Housing and Urban Development. Funds
available are also limited.
INTERNAL BORROWING. Another source of revenue for financing the
construction or purchase of capital improvements involves borrowing money
from other local departments or utilities. The borrowed money must be repaid with interest.
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Implementation Process. The evaluation and selection of appropriate revenue alternatives available to implement a stormwater management master
plan typically can be accomplished by the following steps:
¯ Define level of service goals. Categories of problems should be identified and specific performance criteria defined to address the problems.
¯ Identify program components. Watershed evaluations should be performed to identify and priorifize specific problem areas, including the
development of program facility components or activities to comply
with the level of service goals.
¯ Establish program costs. Based on the program components, a schedule of funding and financing requirements can be prepared.
¯ Identify revenue alternatives. Available revenue alternatives, as discussed in this section, should be reviewed to identify existing and potential sources.
¯ Deve!op funding and financing plans. Combine results of the program
cost and revenue alternative evaluations to develop specific funding
and financing plans.
The process to accomplish these tasks can require several iterations to
match !evel-of-service goals with achievable funding and financing plans.

EVALUATING

EFFECTIVENESS
Chapter 3 of this publication provides detailed guidance on assessment, monitoring, and modeling approaches to evaluating program effectiveness. Assessing the program effectiveness means demonstrating that the BMPs adequately protect beneficial uses of the receiving waters. Doing this correctly
can be complex, and specific procedures need to be defined for assessment.
The assessment typically consists of the following three methods:
¯ Ecological monitoring evaluates the habitat in the receiving water, determines stresses on the habitat, and defines habitat that reasonably can
be supported in the receiving water.
¯ Water quality monitoring can take place in either the receiving water
where the stormwater discharges or in the stormwater discharges before the receiving water.
¯ Nonconventional monitoring is the enumeration of some quantity other
than direct water quality data to infer pollution reduction or water
quality improvement. There are many different kinds of indirect measures that can be devised to estimate the success of a particular BMP
program. For example, public surveys may show increases in environ-
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mental awareness. Another example would be monitoring the amount
of used oil collected.
In either case, it is important to establish the specific objective of the monitoring program, There are primarily three distinctly different objectives to
consider:
¯ Characterize the stormwater discharge. Here, the monitoring program
basically is set up to provide water quality data for comparison with
other databases (for example, to determine if a pollutant warrants special attention in the stormwater management plan).
¯ Characterize the receiving water during and after stormwater discharges. A monitoring program carried out under this objective could
include "biological surveys" and water quality sampling.
¯ Assess the effectiveness of the stormwater management plan in reducing pollutants. To accomplish this objective, a carefully laid out program is required. Because of the wide variability in stormwater quality,
this monitoring program should be complemented with a targeted
BMP. Pilot studies provide an excellent opportunity for evaluating targeted BMPs in a well-defined area or watershed.
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The management of urban stormwater quality requires accurate and detailed
information about sources and possible effects of stormwater-related pollution. Monitoring, modeling, and performance auditing activities typically are
part of a program that is structured to address specific issues, such as permit
compliance, pollutant source identification and removal efficiency, or impact
assessment. Therefore, a stormwater management program requires coordinated and detailed monitoring procedures, which include planning, data collection, data analysis, and result interpretation and use. Modeling can supplement and, in some cases, replace monitoring efforts with simulations that
allow prediction of both discharge and receiving water quality. Auditing performance is a specific application of monitoring (and, in some cases, modeling) that demands standardization of the physical, chemical, climatic, geological, biological, and meteorological parameters reported as part of the
audit. This chapter reviews methods for data collection, analysis, and interpretation in monitoring programs; the selection and use of models; and information on parameters that are essential in assessing the performance of best
management practices (BMPs).

MONITORING
Monitoring has been an essential element of management programs. Since
the adoption of Public Law 92-500 in 1972, holders of National Pollutant
Discharge Elimination System (NPDES) permits have been responsible for
self-monitoring. Self-monitoring must meet specific frequency and quality
criteria, and contain information about discharge quality, toxicity, and receiving water conditions. In 199 I, the U.S. Environmental Protection
Agency (U.S. EPA) adopted an NPDES permitting program for urban runoff,
and in late 1992, U.S. EPA published a draft policy statement on combined
sewer overflows. Stormwater NPDES permit monitoring requirements have
included the development of sampling programs and the assessment of both
discharges receiving water conditions. Further, U.S. EPA has placed a high
priority on controlling nonpoint source pollution through clarification of the
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requirements of Section 303(d) of the Clean Water Act. Dischargers are now
faced with total" maximum daily load analyses within a water-quality-based
toxics control program (U.S. EPA, 1991).
The result of these developments in regulatory programs is an increasing
emphasis on monitoring physical, chemical, and biological conditions of receiving water. Holders of NPDES permits, environmental quality managers,
consultants, and others must now deal with a regulatory environment that requires monitoring beyond the analysis of chemical water quality parameters
in effluents. Different data collection procedures and integrated monitoring
efforts are now required to meet the typical objectives of management programs.
This section of the publication has been developed to provide the reader
with a summary of the steps that lead to effective and efficient monitoring programs. The design process starts with developing a clear statement of objectives, followed by identifying data needs, data collection procedures, and
methods of data analysis. Further, to develop a context for monitoring
stormwater, it is necessary to connect storm events with stormwater runoff
and recognize that the complex interaction of physics and chemistry on the
land as well as in the channel will have an equally complex effect on receiving
waters. In short, a watershed approach is essential in stormwater monitoring.
FUNDAMENTAL DESIGN ISSUES. Study Design Assurance. Monitoring efforts in storrnwater management programs typically are initiated based
on a general need to identify sources, quantities, and effects of pollutants.
Unfortunately, this need is often expressed as a general direction for studies,
not sufficiently detailed objective statements that will direct monitoring efforts. For example, a general statement might specify "assess water quality."
That assessment could include water quality sampling and analysis, toxicity
testing, or biosurveys. The toxicity testing might include laboratory or in situ
testing. The biosurvey could sample algae, macroinvertebrates, or fish, including single samples or long-term assessments. Any of these efforts will require different personnel and have different costs. Further, water quality
analyses, toxicity testing, or biosurveys may answer different questions about
receiving waters and support management decision making in a different
way. The ftrst step in a monitoring program will be the careful development
of a statement of objectives, which will direct specific data collection efforts.
A monitoring design approach proposed by Schaeffer et al. (1984) and
Herricks and Schaeffer (1987), termed study design assurance (SDA), provides a workable process to ensure that the monitoring conducted fully meets
an agreed objective. The SDA process recognizes that the ftrst step in monitoting program implementation is the review of stated study objectives. If an
objective is general (such as the determination of environmental impact),
then specific monitoring program objectives (such as the determination of the
effects of fish, macroinvertebrates, and water supplies) must be developed to
guide data collection. An effective, specific objective is clear and testable,
similar to hypotheses that are used to test a general theory in many scientific
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experiments. This development of specific objectives is an iterative process
where the initial objective is used to specify the data needed to meet the objective. Then, the data needs are evaluated and a "hypothetical" database is
developed. At this stage, it is possible to determine if sufficient resources
(both fiscal and scientific/technical) are available to collect the data needed
to meet the stated objective. If resources are limited, the initial general objective is then modified. This modification will produce a more specific objective that reflects the limits in available resources while still addressing the
stated objective. A hypothetical database is again identified and evaluated
against available resources. At this time, it may be apparent to both the managers and the scientists and technicians that initial management expectations
are unrealistic, and management expectations are then modified with the
stated objective. The process of objective development, evaluation, and more
specific objective development may require many iterations.
Critical to the SDA process is the effective communication of monitoring
"realities" to managers and the corresponding resource "limits" to monitoring specialists. Therefore, in the SDA process, managers come to recognize
that monitoring realities may constrain initial expectations, leading to a more
realistic understanding of how monitoring data can be used in their decision
making. The scientific and technical staff benefit from the SDA process because they clearly identify how the data can be used before costly data collection efforts are initiated. Matching expectations to what actually can be
achieved with a specific data collection program avoids a typical problem
where data limitations fail to meet management needs, and potentially useful
information from a monitoring effort is discredited.
The organization of the SDA process calls for iterative analysis at all
stages in the management process, formalizing data collection to meet specific decision requirements. Adoption of SDA procedures can ensure that a
rigor similar to that imposed by the scientific method in experimentation is
applied to monitoring.
Monitoring Program Implementation. Implementation of a monitoring
program can be considered a five-step process that includes identification
and acquisition of existing data, design of the assessment program, collection
of the data, analysis of the data, and presentation of the data/information developed.
IDENTIFY AND ACQUIRE EXISTING DATA. The first step of any monitoting design is to identify and review available data. Obtaining access to existing data will have a number of benefits. First, it is relatively inexpensive;
when involved in the development of a monitoring program, fiscal issues
will often be the most significant constraint. It may even be possible to use
existing data to meet management objectives, and scarce resources can be
applied to other needs in the management program. Second, existing data
will guide the monitoring design by providing critical information on existing conditions. It will be possible to evaluate "watershed" or other influences
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on the monitoring site, identify problem areas or areas of significant interest,
and, as part of the SDA process, use existing data to better define specific objectives and expectations for monitoring data use. Finally, existing data provide a basis for early comparison of results, supporting mid-course corrections typical in any data collection effort.
PREPARE THE MONITORING DESIGN. Monitoring programs must emphasize information development, not simply data acquisition. Further, the
SDA process has, at its foundation, the analysis of cost versus information.
Thus, the monitoring program design must clearly identify s~impling locations, sampling variables, and frequency of sampling to identify not only the
information to be acquired but also the cost of that information. The typical
sampling design will identify a reference location, a site in the area of maximum effect, and a location where effects have moderated and the receiving
waters have recovered. Sampling variables should include sufficient water
quality data to characterize water quality and assist in the interpretation of the
results of biological sampling. Biological variables should be selected on the
basis of expected effect--benthic macroinvertebrates are often used because
they are not mobile, while fish may provide information connected directly
to public interests and existing (fisheries) management programs. Sampling
frequency will vary, but most bioassessment programs will require seasonal
sampling. Finally, added to these design elements are the quality
assurance/quality control (QA/QC) program requirements, which include
both field and laboratory elements.
COLLECT THE DATA. Although data collection is often identified as one of
the primary functions of monitoring design, if the existing data are identified
and acquired, needed data may be acquired from existing sources rather than
requiring new data collection efforts. The final sampling program design
should recognize that any data collection effort in natural systems must deal
with conditions that are constantly changing. The data collection program
should be flexible enough to allow modifications as these receiving system
changes occur. A common problem in many data collections programs
should be avoided. In many programs, data collection is often assigned the
most junior, lowest-cost, and least-experienced member of the team. Because
any analysis will only be as sound as the data on which it is based, good
analysis will depend not only on a good QA/QC program, but also on competent staff. Elements of a good data collection program are
¯ Assignment of competent staff,
¯ Maintenance of design flexibility,
¯ Rapid processing of data so that results can be used for continuous improvement in design, and
¯ Maintenance of a QA/QC program.
ANALYZE THE DATA. Data analysis is a process that requires both specific
skills and the benefit of experience. Identifying small anomalies in a data set,
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developing connections between disparate types of data, and extracting the
maximum amount of information from a data set are skills that grow with
practice but may develop into standard analysis procedures for longer term
monitoring efforts. As mentioned in the discussion of data collection, the
analysis of data will often depend on and be constrained by the quality of the
collection effort. The process of data analysis includes
¯ Evaluation of the QA/QC program and its results;
¯ Analysis of independent factors (parameter-specific trends and identified problems with the data set);
¯ Analysis of the relationships among independent factors (this analysis
typically will involve arrangement of data sets, such as ranking and
correlation--it is extremely important to maintain flexibility in this
analysis step and not get locked into a limited set of analysis procedures that may not be appropriate for the data collected);
¯ Comparison of new data with historical data or other data collected as
a part of the current monitoring program;
¯ Creation of an archive; and
¯ Maintenance of the established QAJQC program.
PRESENT THE DATA. The actual presentation of the data is possibly the
most important step in monitoring program implementation because design,
collection, and analysis quality are all represented in this program step. In the
presentation, one should
¯ Present the facts simply and in an understandable format;
¯ Meet the objectives and goals initially set for the monitoring program;
¯ Translate monitoring complexity (including elements of analysis)
without losing meaning; and
¯ Provide a basis for future use, specifically relating the presentation to
the data archive.
Quality Assurance and Quality Control. In the monitoring program implementation steps presented, one of the consistent elements of monitoring
activities is the development and implementation of the QA/QC program.
The QA/QC program is initiated with the application of the study design
process and followed by specific quality control activities suited to data collection, analysis, or interpretation. Quality control procedures can be applied
to any data collection effort or monitoring program, but it must be recognized that studies with different objectives involve different approaches to
data collection and will have different quality control elements. What should
be sought is an internal statistical quality control and an external quality control, proficiency testing, or laboratory evaluation. Both product quality and
production processes must be evaluated.
In programs designed to assess receiving system effects of urban
stormwater, it will be necessary to consider QMQC elements specific for bi88
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ological monitoring. Biological monitoring can be separated into two types
of analysis: toxicity testing and biosurveys, or bioassessments. Toxicity tests
are laboratory-based analyses that incorporate rigorous experimental protocols operating under strict environmental control to expose selected organisms to toxicants for a defined time period. Guidance for QA/QC programs is
provided in Standard Methods for the Examination of Water and Wastewater
(APHA et aL, 1995) and ASTM publications. Bioassessments are field-based
analyses that lack strict experimental controls and may range from the description of organisms present in a community or ecosystem to the measurement of a range of ecosystem properties and processes. Bioassessments may
include the use of experimental manipulation of contaminants, habitat, and
ecological relationships in ecosystems, but bioassessments depend on uncontrolled reference areas to assess the consequence of the manipulation. The
QA/QC procedures for biosurveys and bioassessments begin with adherence
to quality assurance procedures for field and laboratory analyses of chemical
and biological data (U.S. EPA, 1973a, and USGS, 1993). Quality assurance
procedures for database development and management, including entry error
checking, range checking, and statistical/graphical detection of outliers,
should follow current practices for research databases (Gurtz, 1986).

P HYSICaL,

CtH _,EMICAL, AND

13 IOLOGICAI.11 , COLOGICAL

MEASUREMENTS
Because the actual selection of measurements needed in a monitoring program is objective and often site specific, a full discussion of measurements
useful in the assessment of urban runoff effects is not possible in this publication. Nonetheless, it is possible to reference a number of government publications that provide detailed information on measurements typically made in
monitoring programs. Publications listed in the Reference and Suggested
Readings sections provide specific guidance on measurement and assist in
setting the context for analysis and interpretation.
PHYSICAL PARAMETER SELECTION. Changes in physical conditions because of urban runoff include both change in hydrology and modification of channels in the receiving systems. Typical "hydrological data measured in monitoring programs include analysis of discharge votume and
distribution. From these data, it is possible to develop information about
storm runoff peaks, runoff volumes, or storms and base flow. General hydrologic parameters that should be measured or calculated from discharge information include
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¯ Runoff volume parameters during the monitoring season:
VR = volume of the average runoff event in the watershed, mm
(in.);
Vs0 = volume of the 50th percentile runoff event in the watershed,
mm (in.);
CVvR = coefficient of variation in the volumes of runoff events
(Vso.R/VtO, in which Vso.R = standard deviation of runoff
volumes;
Vs = volume of the seasonal dry weather base flow in the watershed, mm (in.);
Qp = average runoff peak rate, m3/s (cu ft/sec); and
CVo_P = coefficient of variation of flow peaks.
¯ Time-variable parameters of storms during the monitoring season.
¯ Storm runoff interevent (separation) time:
Ts = average separation period between the end of a storm runoff
hydrograph and the beginning of the next one, hours;
Tsso = the 50th percentile of storm runoff event separation periods,
hours; and
CVrs = coefficient of variation in storm runoff event separation periods (Tso.s/Ts), in which Tso.s = standard deviation of storm
runoff event separation periods.
¯ Storm runoff duration:
To = average duration of storm runoff, hours;
Toso = the 50th percentile value of storm runoff duration, hours; and
CVrr) = coefficient of variation in Storm runoff duration (Tso.oITo),
in which Tso.o = standard deviation of storm runoff
duration.
The modification of channels should focus on analysis of
¯ Stream channel widening and downcutting;
¯ Changes in stream bank erosion;
¯ Changes in channel features, including bar location and sediment size
composition;
¯ Changes in pool/riffle characteristics; and
¯ Stream relocation/enclosure or channelization.
Unlike hydrology, where a long history of practice has produced well-defined measurement and analysis methods, ~the process of monitoring changes
in channel morphology is evolving. Accordingly, rather than make definitive
statements in this publication, two types of data collection are recommended-indicators of change and establishment of data on stream channel
stability (Rhoads, 1995).
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Key parameters for change in channel morphology include
¯ Meander geometry,
¯ Width:depth ratio, and
¯ Frequency of full-bank flow.
Systems for classifying the morphology of streams are less well defined.
One system, the Rosgen system, is receiving wide application. Other approaches are energy based (unit stream power) or ecosystem based (habitat
suitability index modeling). The basic data needed for classification include
¯
¯
¯
¯
¯
¯

Watershed position (stream order),
Riparian zone condition (for example vegetation or encroachment),
Watershed and local geology and land use,
Channel morphology,
Channel profile, and
Substrate and sediment characteristics.

WATER QUALITY PARAMETER SELECTION. In urban runoff, two
aspects of water quality are often the focus of monitoring programs. The first
is the concentration of contaminants in the runoff, particularly the changes in
concentration that occur through time. The second is the eventual loading to
the receiving system, which integrates concentration and discharge flow. The
parameters selected for monitoring include general parameters such as temperature, alkalinity, hardness, conductivity, and pH and site-specific parameters that will include analyses for conservative and nonconservative pollutants. The actual selection of parameters should be based on expected sources
of contamination or should be guided by water quality standards, which are
the foundation for any water quality regulation. Of particular importance are
contaminants that may bioaccumulate.
Because the presence and concentration of contaminants change rapidly in
urban runoff, a critical element of water quality analyses is sampling. For selected general parameters (temperature, dissolved oxygen, pH, and conductivity), continuous monitoring using multiparameter "sonde" units is recommended. Measurement frequency of these general background parameters
should be selected based on expected storm hydrograph characteristics, and
the duration of the monitoring should reflect pre- and poststorm conditions.
Sampling for specific parameters should be accomplished by grab sampling.
Automatic samplers are available that can collect sequential grab samples
during an event; mix sequential grab samples to provide an event composite
sample; or provide flow-weighted or time-weighted single, or multiple, sample composites. Flow-weighted composite sampling is essential for contaminant-loading determinations.
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Analysis of water quality parameters should follow standard methods, and
QA/QC programs should be in place for both sample collection and sample
analysis. Two interpretation issues typically associated with urban runoff
analysis are detection limits and outliers. Analyses below detection limits
should not be reported as zero values. General guidance suggests that water
quality data should not be censored by detection limits; whenever possible,
report actual concentration (positive or negative) regardless of whether it is
below detection limits (Gilbert, 1.987). Care must also be exercised in dealing with outliers. Although excursions well beyond other analytical results
are often attributed to analytical error, the nature of urban runoff sampling
suggests that these outliers may be "real" measures of short-term events and
should be preserved in reported data.
BIOLOGICAL MONITORING. Although guidance for biological monitoring is provided in numerous published sources, the most typically applied
procedures are rapid bioassessment protocols (RBPs), which are directed to
macroinvertebrate and fisheries sampling. The following discussion of RBP
procedures provides guidance for biological monitoring of urban runoff.
RAPID BIOASSESSMENT PROTOCOLS. In 1989, U.S. EPA published
a set of protocols for bioassessments in Rapid Bioassessment Protocols for
Use in Streams and Rivers--Benthic Macroinvertebrates and Fish (U.S.
EPA, 1989). The implementation framework first describes the development
of an empirical relationship between habitat quality and biological condition.
As additional information is obtained from systematic monitoring, a relationship between habitat and biological potential is developed and the effect of
water quality alteration can be objectively determined from either habitat
change or measures of biological integrity.
Five rapid bioassessment protocols have been developed, three for benthic
invertebrates and two for fish. The appropriate bioassessment approach depends on the study objectives. Rapid bioassessment protocols I and IV are
screening tools to help determine if biological impairment exists. Benthic
RBP I and fish RBP V are more rigorous and provide more objective and reproducible evaluations than RBPs r and IV. Rapid bioassessment protocols
II, III, and V are semiquantitative and use an integrated analysis technique to
provide continuity in evaluation impairment among sites and seasons. Each
of the RBPs is summarized briefly.
¯ Rapid bioassessment protocol I benthic macroinvertebrates, and
rapid bioassessment protocol IV--fish. These RBPs provide a screening mechanism to identify biological impairment. They are neither in-

tended to quantify the degree of impairment nor provide definitive
data to establish cause-and-effect relationships. They allow a cursory
assessment, using cost and time efficiencies to evaluate a large number
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of sites, identify major water quality problems, and help plan and develop management strategies.
¯ Rapid bioassessment protocol II benthic macroinvertebrates. This
RBP provides information to rank sites as severely or moderately impaired so that additional study or regulatory/management action can be
planned. Like RBP I, this protocol can be used as a screening tool and
allows agencies to evaluate a large number of sites with relatively little
time and effort. The more documented procedures and integrated mettics of RBP II promote better consistency and allow better comparison
among sites.
¯ Rapid bioassessment protocol III--benthic macroinvertebrates, and
rapid bioassessment protocot V--fish. These two RBPs provide a consistent, well-documented biological assessment. Like RBP II, they provide information for ranking site impairment and a way to compare repeatable results over time (trend monitoring). These RBPs include
taxonomic identifications to the lowest practical level, thereby providing information on population as well as community-level effects.
They include an integrated assessment of metrics and can be used to
develop biocriteria.
AN INTEGRATED ASSESSMENT APPROACH. An integrated assessment of urban runoff effects should include a watershed-based analysis that
connects physical, chemical, and biological/ecological analysis activities in
an effective, well-focused monitoring program. An integrated effort initially
may focus on water quality, toxicity, physical dynamics, or general system
health as program elements, but these analyses eventually must be brought
together in a watershed context. Because spatial relationships are critical in
an integrated approach to understanding and management of water resource
problems caused by urban runoff and nonpoint sources, integrated management requires careful consideration of the spatial framework for the monitoring program. Traditionally, we have relied on spatial frameworks based on
political boundaries, watersheds, hydrologic units, or physiographic regions.
However, these areas do not correspond to patterns in vegetation, soils, land
surface form, land use, climate, rainfall, or other characteristics that control
or reflect spatial variations in surface water quality or aquatic organisms. An
alternate approach is based on ecoregions. Omernik (1987) proposed using
spatial frameworks based on ecological regions (ecoregions) to assess the
health of aquatic systems. Ecoregions reflect similarities in the type, quality,
and quantity of water resources and the factors, affecting them. Therefore, regional patterns of environmental factors reflect regional patterns in surface
water quality.
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MODELING
URBAN MODELING OBJECTIVES AND CONSIDERATIONS. Studies and projects involving urban stormwater runoff quality can relate to many
problems. In the broadest sense, water quality studies may be performed to
protect the environment under various state and federal legislation. In a narrower sense, a study may address a particular water quality issue in a particular receiving water, such as the bacterial contamination of a beach or the release of oxygen-demanding material to a stream or river. Many of these
studies can be supported or completed through modeling. By no means
should it be assumed that every water quality problem requires a water quality modeling effort. Some problems may be mostly hydraulic in nature, for
example, problems with basement flooding. That is, the solution may often
reside primarily in a hydrologic or hydraulic analysis in which the concentration or load of pollutants is irrelevant. In some instances, local or state regulations may prescribe a nominal "solution" without recourse to water quality
analysis. For example, stormwater runoff in the state of Florida is considered
"controlled" through retention or detention with filtration of the runoff from
the first inch of rainfall for areas of 40 ha (100 ac) or less. Other problems
may be resolved through the use of measured data without the need to model.
In other words, many problems do not require water quality modeling at all.
If a problem does require modeling, some objectives are better met
through modeling than others. Models may be used for objectives such as the
following:
¯ Characterize the urban runoff as to temporal and spatial detail, and
concentration/load ranges;
¯ Provide input to a receiving water quality analysis (for example, drive
a receiving water quality model);
¯ Determine effects, magnitudes, locations, and combinations of control
options;
¯ Perform frequency analysis on quality parameters (to determine return
periods of concentrations/loads); and
¯ Provide input to cost-benefit analyses.
The first two objectives characterize the magnitude of the problem and the
last four objectives are related to the analysis and solution of the problem.
Computer models allow some types of analysis, such as frequency analysis,
to be performed that could rarely be performed because the history of water
quality measurements in urban areas is often poor. It should always be recognized, however, that the use of measured data is typically preferable to the
use of simulated data, particularly for the f’trst two objectives, in which accurate concentration values are needed. Typically, models are not good substitutes for good field-sampling programs. On the other hand, models can
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sometimes be used to extend and extrapolate measured data and enhance
field-sampling results.
Careful consideration should be given to providing input to a receivir~g
water quality analysis. The model output needed to drive a receiving water
quality model is related to the objective of the analysis program. Modeling
can also follow a modified SDA process. If the focus in a monitoring effort is
toxicity, the model should produce concentration versus time predictions for
short intervals (5 to 15 minutes). In fact, the f’trst urban runoff quality model
incorporated the concept of simulation of detailed intrastorm quality variations, for example, the production of a "pollutograph" (concentration versus
time) at 5- or 10-minute intervals during a storm for input to a receiving water quality model If the objective of the receiving water quality modeling effort is to assess general effect, the modeling effort should be supported by a
bioassessment program and the model need not predict short-term variations
in concentration. The total storm load will be sufficient to determine the receiving water response.
Differences in detail require differences in model complexity, as seen in
Table 3.1. The most complex models are needed to predict concentration versus time at high frequencies. If only the total storm loads are needed, this presents a much easier modeling task.
In any modeling effort, data requirements are critical. Such requirements
may be as simple as a constant concentration, or they may include detailed
time-related changes in concentration or flow. Data may be obtained from
existing studies or require extensive field monitoring. For some model objectives, it may not be possibte to actually measure fundamental input parameters, which are obtained through model calibration. Acquisition of the highquality data needed to support modeling efforts, either through literature
reviews or field surveys, will affect the level of effort and costs associated
with the management program. Details on data requirements for model appli-

Table 3.1 Required temporal detail for receiving water analysis.
Type of
receiving water
Lakes, bays
Estuaries
Large rivers
Streams
Ponds
Beaches

Key constituents

Frequency

Nutrients and toxics
Weeks, seasonal, years
Nutrients, oxygen demand,
Tidal cycle, days, weeks
bacteria, toxics
Oxygen demand, nitrogen~
Minutes, days (event
toxics
based)
Oxygen demand, nitrogen,
Minutes, hours, days
bacteria, toxics
(event based)
Oxygen demand, nutrients,
Hours, weeks
toxics
Bacteria
Hours (event based)
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cation in urban areas will be deferred until modeling techniques are described.
OVERVIEW OF AVAILABLE MODELING OPTIONS. Several quality
modeling options exist for the simulation of quality in urban storm and combined sewer systems. These have been reviewed by Huber (1985 and 1986)
and range from simple to involved, although some "simple" methods (such
as U.S. EPA statistical methods) can incorporate quite sophisticated concepts. The principal methods available to the contemporary engineer are outlined generically below, in a rough order of complexity. Their data requirements are summarized again in a following section.
¯
¯
¯
¯
¯

Constant concentration or unit loads,
Spreadsheet,
Statistical,
Rating curve or regression, and
.Buildup/washoff.

Constant Concentration or Unit Loads. As its name implies, constant
concentration means that all runoff is assumed to have the same constant
concentration at all times for a given pollutant. At its simplest, an annual
runoff volume can be multiplied by a concentration to produce an annual
runoff load. However, this option may be coupled with a hydrologic model,
wherein loads (product of concentration and flow) will vary if the model produces variable flows. This option may be useful because it may be used with
any hydrologic or hydraulic model to produce loads simply by multiplying
by the constant concentration. In many instances, it may be most important
to get the volume and timing of such overflows and diversions correctly and
simply estimate loads by multiplying by a concentration.
An obvious question is which constant concentration to use. Early (pre1977) concentration and other data are summarized in publications such as
Lager et al. (1977) and Manning et al. (1977). U.S. EPA Nationwide Urban
Runoff Program (NURP) studies (U.S. EPA, 1983) have produced a large
and invaluable database from which to select numbers, but the 30-city coverage of NURP will most often not include a site representative of the area under study. Nonetheless, a large database does exist from which to review
concentrations. Another option is to use measured values from the study
area. This might be done from a limited sampling program.
Unit loads are perhaps an even simpler concept. These consist of values of
mass per area per time (typically pounds per acre per year or kilograms per
hectare per year) for various pollutants, although other normalizations such
as pound/curb-mile are sometimes encountered. Annual (or other time unit)
loads are thus produced by multiplying mass per time by the contributing
area. Such ioadings are site specific and depend on both demographic and
hydrologic factors. A unit load must be based on an average or "typical"
runoff volume and cannot vary from year to year, but loading can be subject
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to reduction by BMPs if the BMP effect is known. Although early U.S. EPA
references provide some information for various land uses (McElroy et aL,
1976; U.S. EPA, 1973b; and U.S. EPA, 1976a), unit loading rates are variable and difficult to transpose from one area to another. Constant concentrations can sometimes be used for this purpose because mg/L × 0.226 5 =
lb/ac per inch of runoff. Thus, if a concentration estimate is available, the annual loading rate may be calculated by multiplying by the inches per year of
runoff.
The universal soil loss equation (Heaney et al., 1975, and Wischrneier and
Smith, 1958) was developed to estimate tons per acre (kilograms per square
metre) per year of sediment loss fl’om land surfaces. If a pollutant may be
considered as a fraction ("potency factor") of suspended solids concentration
or load, this offers another option for the prediction of annual loads. Lager et
al. (1977), Manning et al. (1977), and Zison (1980) provide summaries of
such values.
Spreadsheets. Microcomputer spreadsheet software is now ubiquitous in
engineering practice. Extensive and sophisticated engineering analysis is routinely implemented on spreadsheets, and water quality simulation is no exception. The spreadsheet may be used to automate and extend the constant
concentration or unit load determinations. In the typical application of the
spreadsheet approach, runoff votumes are calculated simply, typically by
multiplying runoff coefficient times rainfall depth. The coefficient may vary
according to Iand use, but the hydrology is inherently simplistic in the
spreadsheet predictions. The runoff volume is then multiplied by a constant
concentration to predict runoff loads. Alternatively, unit loads are input directly and then multiplied by corresponding land-use areas. The spreadsheet
approach is best suited to estimation of long-term loads, such as annual or
seasonal, because simple prediction methods typically perform better over a
long averaging time and poorly at the level of a single storm event.
The advantage of the spreadsheet is that a mixture of land uses (with varying concentrations or loads) may easily be simulated, and an overall load and
flow-weighted concentration can be estimated for the study area (Walker et
aL, 1989). A study area may range from a single catchment to an entire urban
area, and delivery ratios can be added to simulate loss of pollutants along
drainage pathways between the simulated land use and receiving waters. The
relative contributions of different land uses may be easily identified, and
handy spreadsheet graphics tools may be used for displaying the results.
As an enhancement, control options may be simulated by application of a
constant removal fraction for an assumed BMP. Although spreadsheet computations can be complex, BMP simulation is rarely more complicated than a
simple removal fraction because anything further would require simulation of
the dynamics of the removal device (for example, a wet detention pond),
which typically is beyond the scope of the hydrologic component of the
spreadsheet model. Nonetheless, the spreadsheet can be used to estimate the
effectiveness of control options. Loads with and without controls can be esti-
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mated, and problem areas can be determined by separate analysis of contributing basin and land-use characteristics. Because most engineers are familiar with spreadsheets, such models can be developed in house.
Again, the question arises of what concentrations or unit loads to use, this
time potentially for multiple land uses and subareas. Again, the NURP database will typically be the first one to turn to, with the possibility of local
monitoring to augment it.
Statistical Method. The so-called "U.S. EPA Statistical Method" is somewhat generic and until recently was not implemented in any off-the-shelf
model or implemented well in any single report (Hydroscience, I979, and
U.S. EPA, 1983). A FHWA study (Driscoll et aL, 1989) partially remedies
this situation. The concept is straightforward, namely that of a derived frequency distribution for estimated mean concentration (EMC). This idea has
been used extensively for urban runoff quantity (Howard, 1976; Loganathan
and Delleur, 1984; and Zukovs et al., 1986) but not as much for quality predictions.
The U.S. EPA statistical method uses the fact that EMCs are not constant
but tend to exhibit a log-normal frequency distribution. When coupled with
an assumed distribution of runoff volumes (also log-normal), the distribution
of runoff loads may be derived. When coupled again to the distribution of
stream flow, an approximate (log-normal) probability distribution of instream concentrations may be derived (Di Toro, 1984)--a useful result, although assumptions and limitations of the method have been pointed out by
Novotny (1985) and Roesner and Dendrou (1985). Further analytical methods have been developed to account for storage and treatment (Di Toro and
Small, 1979, and Small and Di Toro, 1979). The method was used as the primary screening tool in U.S. EPA NURP studies (U.S. EPA, 1983) and has
also been adapted to combined sewer overflows (Driscoll, 1981) and highway-related runoff (Driscoll et al., 1989). This latter publication offers a concise explanation of the procedure and assumptions and includes spreadsheet
software for easy implementation of the method.
A primary assumption is that EMCs are distributed log-normally at a site
and across a selection of sites. The concentrations may thus be characterized
by their median value and by their coefficient of variation (CV--standard deviation divided by the mean). There is little doubt that the log-normality assumption is good (Driscoll, 1986), but similar to the spreadsheet approach,
the method typically is then combined with weak hydrologic assumptions
(for example, the prediction of runoff using a runoff coefficient). (The accuracy of a runoff coefficient increases as urbanization and imperviousness increase.) However, because many streams of concern in an urban area consist
primarily of stormwater hanoff during wet weather, the ability to predict the
distribution of EMCs is useful for the assessment of levels of exceedance of
water quality standards. The effect of BMPs can again be estimated crudely
through constant removal fractions that lower the EMC median, but it is
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harder to determine the effect on the coefficient of variation. Overall, the
method has been successfully applied as a screening tool.
Inputs to the method discussed by Driscoll et al. (1989) include statistical
properties of rainfall (mean and coefficient of variation of storm event depth,
duration, intensity, and interevent time), area, and runoff coefficient for the
hydrologic component, plus EMC, median, and coefficient of variation for
the pollutant. Generalized rainfall statistics have been calculated for many locations in the U.S. Otherwise, th.e U.S. EPA SYNOP model (Hydroscience,
1979; U.S. EPA, 1976b; U.S. EPA, 1983; and Woodward-Clyde Consultants,
1989) must be run on long-term hourly rainfall records. If receiving water effects are to be evaluated, the mean and CV of the streamflow are required
plus the upstream concentration. A lake impact analysis is also possible
based on phosphorus loadings.
As with the first two methods discussed, the choice of median concentration may be difficult, and the statistical method requires a coefficient of variation as well. Fortunately, from NURP and highway studies, CV values for
most urban runoff pollutants are fairly consistent, and a value of 0.75 is typical. If local and/or NURP data are not available or inappropriate, local monitoring may be required.
RegressionmRating Curve Approaches. With the completion of the
NURP studies in 1983, there are measurements of rainfall, runoff, and water
quality at more than 100 sites in more than 30 cities. Some regression analysis has been performed to try to relate loads and EMCs to catchment, demographic, and hydrologic characteristics (Brown, 1984; McElroy et al., 1976;
and Miller et al., 1978), the best of which are results of the U.S. Geological
Survey (USGS) (Driver and Tasker, 1988, and Tasker and Driver, 1988) and
are described briefly in this section. Regression approaches have also been
used, with limited success, to estimate dry-weather pollutant deposition in
combined sewers (Pisano and Queiroz, 1977). What are termed "rating
curves" in this discussion are a special form of regression analysis in which
concentration or loads are related to flow rates or volumes.
A rating curve approach is most often applied using total storm event load
and runoff volume, although intrastorm variations can sometimes also be
simulated (for example, Huber and Dickinson, 1988). It is typically observed
(Driscoll et al., 1989; Huber, 1980; and U.S. EPA, 1983) that concentration
(EMC) is poorly correlated or not correlated with runoff flow or volume, implying that a constant concentration assumption is adequate. Because the load
is the product of concentration and flow, load typically is well correlated
with flow regardless of whether concentration cqrrelates well. This instance
of spurious correlation (Bensen, 1965) is often ignored in urban runoff studies. If load is proportional to flow to the first power (that is, linear), then the
constant concentration assumption holds; if not, some relationship of concentration with flow is implied. Rating curve results can be used by themselves
for load and EMC estimates and can be incorporated to some models.
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Rainfall, runoff, and quality data were assembled for 98 urban stations in
30 cities (NURP and others) in the U.S. for multiple regression analysis by
USGS (Driver and Tasker, 1988, and Tasker and Driver, 1988). Thirty-four
multiple-regression models (mostly log-linear) of storm runoff constituent
loads and storm runoff volumes were developed, and 31 models of storm
runoff EMCs were developed. Regional and seasonal effects were also considered. The two most significant explanatory variables were total storm
rainfall and total contributing drainage area. Impervious area, land use, and
mean annual climatic characteristics also were significant explanatory variables in some of the models. Models for estimating loads of dissolved solids,
total nitrogen, and total ammonia plus organic nitrogen (total Kjeldahl nitrogen) typically were the most accurate, whereas models for suspended solids
were the least accurate. The most accurate models were those for the more
arid Western U.S., and the least accurate models were those for areas that
had large mean annual rainfall.
These USGS equations represent some of the best generalized regression
equations available for urban runoff quality prediction. Note that these equations do not require preliminary estimates of EMCs or local quality monitoring data. except of verification of the regression predictions. Regression
equations only predict the mean and do not provide the frequency distribution of a predicted variable, a disadvantage compared to the statistical approach. (The USGS documentation describes procedures for calculation of
statistical error bounds, however.) Finally, regression approaches, including
rating curves, are difficult to apply beyond the original data set from which
the relationships were derived. That is, they are subject to potential errors
when used to extrapolate to different conditions. Thus, the usual caveats
about use of regression relationships continue to hold when applied to prediction of urban runoff quality.
Buildup and Washoffo In the late 1960s, a Chicago study by the American
Public Works Association (1969) demonstrated the (assumed linear) buildup
of "dust and dirt" and associated pollutants on urban street surfaces. During a
similar time frame, Sartor and Boyd (1972) demonstrated buildup mechanisms on the surface and an exponential washoff of pollutants during rainfall
events. These concepts were incorporated to an early hydraulic model (Metcalf and Eddy, Inc., et al., 1971) as well as to the other models to a greater or
lesser degree (Huber, 1985). "Buildup" is a term that represents all of the
comptex spectrum of dry-weather processes that occur between storms, including deposition, wind erosion, and street cleaning. The idea is that all
such processes lead to an accumulation of solids and other pollutants that are
then "washed off" during storm events.
Although ostensibly empirically based, models that include buildup and
washoff mechanisms use conceptual algorithms because the fundamental
physical foundations are related to principles of sediment transport and erosion that are sometimes poorly understood. Furthermore, the inherent hetero-
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geneity of urban surfaces leads to the use of average buildup and washoff parameters that may vary significantly from conditions in isolated locations
such as a street gutter. Thus, except in rare instances where actual measurements of accumulations of surface solids are available, the use of buildup and
washoff formulations involve a calibration exercise against measured end-ofpipe quality data. In the absence of accumulation measurements, inaccurate
predictions can be expected.
Different models offer different options for conceptual buildup and
washoff mechanisms. In fact, with calibration, good agreement can be produced between predicted and measured concentrations and loads with such
models, including intrastorm variations that cannot be duplicated with most
of the methods discussed earlier. (When a rating curve is used instead of
buildup and washoff, it is also possible to simulate intrastorm variations in
concentration and load.) A survey of linear buildup rates for many pollutants
by Manning et al. (1977) is a source of generalized buildup data, and some
information is available in the literature to aid in selection of washoff coefficients (Huber, 1985, and Huber and Dickinson, 1988). However, such first
estimates may not even get the uger in the ballpark (that is, quality--not
quantity--predictions may be off by more than an order of magnitude); the
only way to be sure is to use local monitoring data for calibration and verification. Thus, as for most of the other quality prediction options discussed in
this section, the buildup--washoff model may provide adequate comparisons
of control measures or ranking of !oads, but it cannot be used for prediction
of absolute values of concentrations and loads (for example, to drive a receiving water quality model without adequate calibration and verification
data).
It is relatively easy to simulate potential control measures, such as street
cleaning and surface infiltration, using this modeling approach. When intrastorm variations in concentration and load must be simulated (as opposed
to total storm event EMC or load), buildup and washoff offers the most flexibility. This is sometimes important for the design of storage facilities in
which first-flush mechanisms may be influential.
The data for buildup and washoff modeling are sparse (Manning et al.,
1977), and the needed measurements are seldom made as part of a routine
monitoring program. For buildup, normalized loadings, such as mass/day per
area, mass/day per curb-length, or just mass/day, are required, along with an
assumed functional form for buildup versus time, such as linear or exponential. For washoff, the relationship of washoff rate (mass/time) runoff rate
must be assumed, typically in the form of a Power equation. When end-ofpipe concentration and load data are all that are available, all buildup and
washoff coefficients end up being calibration parameters.
Related Mechanisms. In the discussion above, washoff rate is assumed proportional to the runoff rate, as for sediment transport, but erosion from pervious areas may be proportional to the rainfall rate. One model includes this
mechanism in its algorithms for erosion of sediment from pervious areas. AnMonitoring, Modeling, and Performance Auditing
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other includes a weaker algorithm based on the Universal Soil Loss Equation
(Heaney et al., 1975, and Wischmeier and Smith, 1958).
Many pollutants, particularly metals and organics, are adsorbed to solid
particles and are transported in particulate form. The ability of a model to include "’potency factors" or "pollutant fractions" enhances the ability to estimate the concentration or load of one constituent as a fraction of that of another, such as solids (Zison, 1980).
Groundwater contribution to flow in urban areas can be important in areas
with unlined and open-channel drainage. The precipitation load may be input
to some models, typically as a constant concentration. Point source and dryweather flow (base flow) loads and concentrations can also be input to some
models to simulate background conditions. Other quality sources of potential
importance include catch basins and snowmelt.
Scour and deposition within the sewer system can be important in combined sewer systems and some separate storm sewer systems. The state of
the art in simulation of such processes is poor (Huber, 1985).
SUMMARY OF DATA NEEDS. In the application of most models, there
are two fundamental types of data requirements. First, there are data needed
simply to make the model function, that is, input parameters for the model.
These typically include rainfall information, area, imperviousness, runoff coefficient, and other quantity prediction parameters, plus quality prediction
parameters such as constant concentration, constituent median and CV, regression relationships, and buildup and washoff parameters. In other words,
each model will have a fundamental list of required input data.
The second type of information is required for calibration and verification
of more complex models, namely, sets of measured rainfall, runoff, and quality samples with which to test the model. Such data exist (for example, Driver et al., 1985; Huber et al., 1982; and Noel et al., 1987) but seldom for the
site of interest. If the project objectives absolutely require such data (for example, if a model must be calibrated to drive a receiving water quality
model), then monitoring may be necessary to produce needed data.
SELECTING URBAN RUNOFF QUALITY MODELS. This summary
will relate primarily to quality prediction and will not represent a comprehensive statement of data needs for quantity prediction. However, because
rainfall and runoff are required for virtually every study, certain quantity-related parameters are also necessary.
Modeling Fundamentals. Modeling caveats and an introduction to modeling are presented by severn authors, including Huber (1985 and 1986),
James and Burges (1982), and Kibler (Ed.) (1982), and summarized in Combined Sewer Overflow Pollution Abatement (WPCF, 1989). Space does not
permit a full presentation here; a few items are highlighted in the following
bullets.
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¯ Have a clear statement of project objectives. Verify the need for quality modeling. (Perhaps the objectives can be satisfied without quality
modeling.)
¯ Use the simplest model that will satisfy the project objectives. Often, a
screening model, such as regression or statistical, can determine
whether more complex simulation models are needed.
¯ To the extent possible, use a quality prediction method consistent with
available data. This would often rule against buildup-washoff formulations, although these might still be useful for detailed simulation, especially if calibration data exist.
¯ Only predict the quality parameters of interest and only over a suitable
time scale. That is, storm event loads and EMCs typically will represent the most detailed prediction requirement, and seasonal or annual
loads will sometimes be all that are required. Do not attempt to simulate intrastorm variations in quality unless necessary.
¯ Perform a sensitivity analysis on the selected model and familiarize
yourself with the model characteristics.
¯ If possible, calibrate and verify the model results. Use one set of data
for calibration and another independent set for verification. If no such
data exist for the application site, perhaps they exist for a similar
catchment nearby.

Operational Models. Implementation of an off-the-shelf model or method
will be easiest if the model can be characterized as °’operational" in the sense
of the following:
¯

Documentation--this should include a user’s manual, explanation of
theory and numeficai procedures, data needs, and data input format.
Documentation most often separates the many computerized procedures found in the literature from a model that can be accessed and
easily used by others.
¯ SUpport--this is sometimes provided by the model developer but often
by a federal agency such as U.S. EPA.
¯ Experience--every model must be used a "first time," but it is best to
rely on a model with a proven track record.
Models described below are operational in this sense. New methods and
models are constantly under development and should not be neglected simply
because they lack one of these characteristics, but the user should be aware of
potential difficulties if any characteristic is lacking.
Surveys of Operational Urban Runoff Models. Several publications,
though somewhat out of date, provide reviews of available models. Some
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models have persisted for many years and are included in both older and
newer reviews, while other models are more recent. Reviews that consider
surface runoff quality models include Barnwell (1984 and 1987), Bedient
and Huber (1988), Huber (1985 and 1986), Huber and Heaney (1982), Kibler
(Ed.) (1982), Viessman et al. (1989), WPCF (1989), and Whipple et aL
(1983).
URBAN RUNOFF QUALITY SIMULATION MODELS AND METHODS. Several models are often considered the best choices for full-scale
simulation for urban areas. Other models have been adapted and given modified names. Still other models have been used for water quality simulation
for a specific project (Noel and Terstriep, 1982), but such modifications and
quality procedures remain undocumented, and the quality modet cannot be
considered operational. A number of models have been developed in Europe
and applied extensively in a number of situations. One of these models includes modules for generation of runoff from rainfall using either a
time-area method or a nonlinear reservoir model. The model handles six pollutants, and the emphasis is production of statistics for both extreme and annual loads. Finally, there are many models well known in the hydrologic literature that are useful in the hydrologic modeling in water quality studies but
do not simulate water quality directly.
BIOLOGICAL AND ECOLOGICAL MODELING. In many respects,
biological and ecological modeling have lagged far behind physical, chemical, and hydrologic modeling, and there are few examples of general application of biological and ecological models in urban runoff. It is possible to connect other modeling efforts with a prediction of biological and ecological
receiving system effects through a general application of concentration and
time of exposure analysis, which allows assessment of toxicity and supports
general predictions of effect.

ECEIVING WATER MODELS
To assess the effects of runoff loads on receiving water quality, it is often
necessary to use computer models. Measurements of receiving water quality
parameters are preferable for impact assessment, but such data typically are
sparse. Also it is difficult and costly to obtain sufficient data for model calibration, let alone for evaluation of effects. And if alternative pollution control options are to be evaluated, models are the only option with which to assess "what if" management strategies, at least as far as effects on in situ
concentrations are concerned. It sometimes may be possible to evaluate water quality controI strategies on the basis of hydraulic or surface runoff quality criteria alone, without receiving water quality modeling--an advantage.
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Do not model if it is not necessary. However, if comparison with water quality standards is a requirement, modeling typically is the only option.
Receiving water quality models are available for streams, lakes (and reservoirs), estuaries, and bays. Groundwater models will not be discussed here,
although several models are available. Segments of coastal ocean areas can
also be modeled with more difficulty (because of the necessity of two- and
three-dimensional formulations). Such models are driven by transient or
steady-state point and nonpoint source loadings, typically entering the water
body at multiple locations. Nonpoint source loads are often.generated by surface runoff loading models discussed previously. Thus, there typically is a
coupling of surface runoff models with receiving water models for determination of nonpoint source effects. The output from such models typically is a
transient or steady-state prediction of water quality constituent concentrations
at multiple locations throughout the receiving water, although some methods
(such as simple eutrophication models) provide only an average concentration in space and time.
Most receiving water quality models require information about flows, velocities, volumes, and stages--that is, a description of quantity (hydrodynamic) processes. Some models compute flows and quality concentrations,
whereas other models require a separate model or data for input of such information. Data input for the former is correspondingly more demanding.
This discussion will focus only on quality modeling because of the vast complexity of two- and three-dimensional quantity modeling. Simulation of
quantity processes will thus be mentioned only incidentally if it is included
as an option for a particular model.
Most of the caveats and general modeling fundamentals provided previously while discussing surface runoff models also apply to receiving water quality modeling, for example clear objectives, desirability of simplicity, and the
need for data. Receiving water quality models should be calibrated and verified similar to surface runoff models because of the many influential processes at work in natural waters. A similar statement can be made for receiving
water quality modeling as for surface runoff quality modeling: calibration/verification data (that is, measured in situ concentrations) are essential for accurate predictions of concentrations. Without such data, only relative comparisons can be made. Of course, accurate concentrations are important for
comparison of predicted concentrations with water quality standards.
The models discussed below are all "far-field" models, that is, models for
which transport is influenced only by the hydrodynamics of the receiving waters. "Near-field" models consider the effects of plumes and jets at the discharge location and may be used for mixing zone calculations and are not
considered herein. These dilution calculations are hydrodynamic in nature
and discussed by Fischer et al. (1979) and Holley and Jirka (1986). Another
category of modets not included below is simple eutrophication models for
lakes. Procedures for analyzing lakes in a spatially lumped manner for eu-
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troph’ication screening are described, for example by Mills et al. (1985),
Reckhow and Chapra (1983), and Thomann and Mueller (1987).
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LINKAGE WITH SURFACE RUNOFF MODELS. Nonpoint source
loadings used to "drive" the receiving water model typically are obtained
from surface runoff models. A time series of loads (and flows) must be supplied as input to the receiving water model This interface may be more or
less difficult depending on the models used. The user should determine the
nature of the interface requirements to ensure compatibility between the surface and receiving water models. For instance, the surface runoff model
should be able to output a file containing the load and flow time series, and it
should be possible to manipulate this file to produce the required format for
the receiving water model. Obviously, the receiving water model documentation should specify this format. It can thus be seen that the interfacing of different models may be more or less difficult, depending on the models and
their documentation. Use of surface and. receiving water models from the
same agency may alleviate this problem to a large extent.
SURVEY OF RECEIVING WATER QUALITY MODELS. Modeling is
such a dynamic process that reviews and surveys are rapidly outdated. Typically, it is best to contact an agency or model distributor directly for current
information. However, useful summaries are provided by Ambrose and
Barnwell (1989), Ambrose et al. (1988), and Feldman (1981). Principles of
fate and transport are discussed in references such as Bowie et al. (1985),
Fischer et al. (1979), French and McCutcheon (Eds.) (1989), Holley and
Jirka (1986), Krenkel and Novotny (1980), Mills er al. (1985), and Thomann
and Mueller (1987).
SOURCES OF RECEIVING WATER MODELS. Models are available
from federal agencies and private vendors. For water quality formulations (as
opposed to detailed hydrodynamic components), the predominant federal
source is the U.S. EPA Center for Exposure Assessment Modeling at Athens,
Georgia. Additional federal sources include the U.S. Army Corps of Engineers, Waterways Experiment Station in Vicksburg, Mississippi, and the
U.S. Army Corps of Engineers, Hydrologic Engineering Center, in Davis,
California. The USGS has performed numerous receiving water quality studies, including development of two- and three-dimensional transient hydrodynamic/quality models. Most of these efforts are for a particular project, and
local centers should be contacted for information about particular model
availability. Similar remarks can be made about the National Oceanic and
Atmospheric Administration for estuary/bay modeling and for the Tennessee
Valley Authority for river/reservoir modeling. Still other federal agencies
may perform quality modeling as a part of other studies.
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BEST MANAGEMENT

PRACTICE DATA REPORTING
AND MONITORING
Auditing and monitoring BMPs are important applications of monitoring and
modeling. This section proposes a standardized set of BMP data for reporting
purposes and equipment considerations for monitoring specific BMP facilities based on Urbonas (1995a and 1995b).
NEED FOR STANDARDIZED REPORTING. There is a need to develop
an approach for reporting data on the physical, chemical, climatic, geological, biological/ecological, and meteorological parameters in the assessment
of the performance of BMPs used to enhance urban runoff quality. Transferability of performance results and consistency or lack of it in the performance
of various BMPs have been ongoing problems. By defining a standardized
approach it is expected that over time this standardization will conserve the
resources being expended by various field investigations and will lead to improvements in the selection and design of various BMPs. Further, this standardization provides a workable listing of parameters that are the focus of
monitoring and modeling efforts.
FACILITIES COVERED FOR REPORTING. A standard reporting format is provided for the following BMP technologies:
¯
¯
¯
¯
¯
¯
¯

Retention basin (dry pond, wet pond),
Extended detention basin,
Wetland basin,
Wetland channels,
Sand filters,
Oil-grit separators (traps), and
Infiltration and percolation facilities.

For facilities that contain more than one type of BMP in a BMP train, the
analyst should report data for the overall unit, if performance assessment occurs on this basis, and for specific BMPs, if monitoring is done on this basis.
PARAMETERS FOR RETENTION PONDS. I~etention ponds always
have some surcharge detention storage above the permanent pool water surface. There are several pollutant removal mechanisms at work within a retention pond. These include sedimentation during runoff events and between
runoff events and other physical, chemical, and biological processes. As a re-
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suit, more information needs to be reported for these types of facilities than
for facilities that remove pollutants primarily though physical processes. The
following parameters emerge as important reporting points to assess retention pond removal efficiency.
Surface area and pond layout parameters:
Ap = surface area of the permanent pool, ma (sq ft);
AL = surface area of the littoral zone (zone --< 0.5 m [1.5 ft] deep),
m2 (sq ft);
Ao = surface area of the top of the surcharge detention basin, m2
(sq ft);
=
length
of the permanent pool or flow path, m (ft);
L~,
=
length
of the surcharge detention basin, m (ft);
LD
=
surface
area of the forebay, m= (sq ft); and
AF
LF = length of the forebay, m (ft).
Basin volume parameters:
Vp = volume of the permanent pool, m3 (cuft);
Vo = design volume of the surcharge detention basin above the
permanent pool’s water surface, m3 (cuft); and
= volume of the forebay, m3 (cu ft).
Emptying time parameters:
TE = time needed to empty 99% of Vo assuming no inflow takes
place while the surcharge pool is emptying, hours; and
T0.sE = time needed to empty the upper one-half of VD assuming no
inflow takes place while the surcharge pool is emptying,
hours.
PARAMETERS FOR EXTENDED DETENTION BASINS. Extended
detention basins use sedimentation as their primary pollutant removal mechanism. As a result, extended detention basins have to be viewed somewhat
differently than retention ponds. In a retention pond, sediments that settle below the overflow outlet level are essentially trapped within the permanent
pool and are less likely to be discharged through the outlet. The trapped sediment continues to settle to the bottom of the pond even after the surcharge
volume is drained off. In an extended detention basin, stormwater empties
through an outlet located on the bottom. As the sediments settle to the bottom, they concentrate within the lower levels of the ever-shrinking pool and
discharge through the outlet. Unless they are scoured out, only the sediments
that deposit on the bottom can be trapped within the basin.
The list that follows reflects most of the parameters of importance for an
extended detention basin. Many of the same parameters that were recommended for retention ponds are repeated.
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Surface area and plan layout parameters:
Ao = surface area of the extended detention basin, m~ (sq ft);
Lo = length of the extended detention basin, m (ft);
An = surface area of the bottom stage (that is lower basin), m" (sq
ft); and
Le = length of the forebay, m (ft)
Basin volume parameters:
Vo = total volume of the extended detention basin, m3 (cu ft);
VB = volume of the bottom stage only of the basin, m3 (cuft); and
VF = volume of the forebay, m3 (cuft).
Time variables: Use the same emptying time parameters as defined for the retention pond.
’
PARAMETERS FOR WETLAND BASINS. Some wetland basins are
similar in their operation to retention ponds, while others resemble extended
detention basins. The difference between the two is whether or not the wetland basin has standing water or a wetland meadow as its bottom. The pollutant removal mechanisms are probably similar to those found in retention
ponds and in detention basins, except that storrnwater comes in contact with
wetland flora and fauna. This contact and the physical structure of the wetland provide pollutant removals through adsorption and biochemical
processes and possibly through reoxygenation of the sediments and detoxification of the water column--processes that may or may not be available in
retention ponds and that are not available in detention basins.
Each performance monitoring program should report parameters that are
particular to the wetland studied. Most currently available wetland monitoring data rarely contain such information, often not even reporting many of
the parameters typically reported for other BMPs. Because the quantification
of wetland performance as a BMP is relatively new, little information can be
found in the literature, and it is difficult to suggest parameters to report when
reporting the performance data of wetland basins. Table 3.2 and the followTable 3.2 Additional general parameters to report for wetlands.
Type of wetland

Rock filter?
Dominant plant
species

Cattail marsh, northern peat land, meadow, palustrine,
southern marshland, hardwood swampland,
brackish marsh, high-altitude riverine, freshwater
riverine, constructed or natural wetlands
Is there a rock filter media present in the wetland
bottom?
Lists the dominant plant species in the wetland and
the age of these plants (that is, the time since their
original planting or replanting)
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ing list suggest the parameters that appear to be most important, many of
which are identical to those recommenced for retention ponds.
Surface area and layout plan parameters:
A~, =
AM =
P0.30 =
Po.60 =
As
Ls
Ar
L~

surface area of permanent wetland pool, if any, m’- (sq ft);
surface area of the meadow wetland, if any, m’- (sq ft);
percent of permanent pool less than 0.30 m (12 in.) depth;
percent of the permanent pool more than 0.60 m (24 in.)
depth;
= surface area of tl~e s~archarge detention basin’s top,
m2 (sq ft),
= length of the wetland surcharge/detention pool or flow path,
m (ft);
= surface area of the forebay, m2 (sq ft); and
= length of the forebay, m (ft).

Basin volume parameters:
Vp = volume of the permanent pool, if any, m3 (cuft);
VD = design volume of the surcharge/detention basin, m3 (cuft);
and
Vr = volume of the forebay, m3 (cu ft).
Time variables: Use the same emptying time parameters as defined for the
retention pond.
PARAMETERS FOR WETLAND CHANNELS. Channels can be designed to have a wetland bottom that is designed to flow slowly. When properly designed, the channel’s bottom is covered by wetlands, with only the
sideslopes having terrestrial vegetation. The flow velocity is controlled by
transverse berms, check dams, or an outlet at the downstream end of a given
channel’s reach. In the last case, the channel is essentially a long and narrow
wetland basin. Figure 3.1 shows a profile of an idealized wetland bottom
channel.
The pollutant removal mechanisms in wetland bottom channels are sirnilar to those found in wetland basins, except that contact time of stormwater
with the wetland vegetation is likely to be less. Because of the flowing channel nature of this BMP, the following parameters should provide some of the
information needed to compare the performance of different installations:
V2.yr = average

channel velocity during a 2-year runoff event, rrds
(fqsec);
AD = surface area of the wetland bottom, m2 (sq ft);
Lo = length of the wetland channel, m (ft); and
Prt = describe any pretreatment provided ahead of the channel
(such as detention).
There are no emptying time parameters to report for wetland channels.
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2-year Flood Level

~iDrop or Check Structure

~.,~ase Flow

Erosion Protection
PROFILE
Not to Scale

Figure 3.1

Profile of an idealized wetland bottom channel (UDFCD,
1992).

PARAMETERS FOR SAND FILTERS. Sand filters can be installed as
basins or as sand filter intets. Figures 3.2 through 3.4 illustrate typical sand
filter designs. These installations wiII have a detention basin or a retention
pond (or tank) upstream of the fitter to remove the heavier sediment and, if
properly designed, some of the oil and grease found in stormwater. However,
such a pretreatment basin is not always present. All of the parameters required for a retention pond or for an extended detention basin should also be
reported, along with the information about the sand filter whenever the filter
is preceded by a pretreatment basin. For example, a filter inlet is often
equipped with an underground tank, which helps to remove some of the sediment, oil, and grease before stormwater is applied to the filter. Such a tank is
similar to a retention pond, and all of the parameters associated with a retention pond, such as volume, surface area, length, and surcharge volume,
should be reported.
Underdrains
¯

Cleanout~ ~

~ /Edge of
/ Sand Filtration
Basin

¯
T //"
3 m ~(typical) /

4 m (12 ft)_~ (typical)

~

’ Flow from
Sedimentation
Basin

3 m~’~pi~)
~ Emergency
Spilway

Monitoring
Well
To Outfall or
Major Drainageway
Figure 3.2

’

Plan of an idealized sand filter basin.
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Outlet
Sedimentation Chamber
(Heavy Sediments, Trash, etc

Figure 3.3

Screen Cover
over Outlet Pipe

An idealized sand filter inlet.

In addition to the parameters of the pond or basin associated with the filter, provide the following:
¯ Dimensions of the installation;
¯ Depth of various filter mater~al layers;
¯ Type of filter media, its median particle size (Ds0), and its coefficient
of uniformity;
¯ Maintenance frequency; and
¯ All associated drainage and flooding problems attributed to the installation because of its configuration size and maintenance practices.
Use the same parameters for emptying time as defined for the retention pond.
PARAMETERS FOR OIL, GREASE, AND SAND TRAPS. An oil,
grease, and sand trap is an underground tank, similar to the one illustrated in
Figure 3.4. It is nothing more then a special configuration of a retention
pond. As a result, all parameters listed for a retention pond should be reported for these installations. Typically, these installations have a forebay
and an outlet basin. In addition to reporting the parameters for a pond, pro~ Inlet or Manhole ~

/_

Figure 3.4
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An idealized oil, grease, and sand trap.
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vide the dimensions of the installation, details of its design (including skimmers, sorbent pillows, lamella plates, and baffles), and the maintenance provided during the testing period. Because these traps are much smaller than a
surface pond, the flow-through velocity is of concern because it can cause
trapped oil, grease, and sediment to be remobilized and flushed out of the
trap. As a result, provide the average flow velocity that can be expected to
occur in this device during a 2-year storm. This velocity can be used as an index for comparing the performance among a variety of installations. Use the
same emptying time parameters as defined for a retention pond.
PARAMETERS FOR INFILTRATION AND PERCOLATION FACILITIES. For percolation trenches and for infiltration basins, report all of the
parameters suggested for the extended detention basin. In addition, report the
following:
¯ Depth to high groundwater and impermeable layers below the infiltrating surface of the basin or below the bottom of the percolation trench;
¯ The hydraulic conductivity of soils adjacent to percolation trenches
and the saturated surface infiltration rates of soils underlying infiltration basins;
¯ Dimensions of the installation;
¯ Maintenance needs and associated drainage and flooding problems attributed to the installation; and
¯ Failures to empty out the captured water completely within the design
emptying time.
Use the same emptying time parameters as defined for a retention pond.

S UMMAR Y
In summary, in the reporting of various BMP parameters and the field testing
data on their performance, we can find a model for the selection of parameters useful in both more general monitoring programs and modeling. Table
3.3 lists the parameters identified in standardized procedures for BMP performance monitoring.
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Table 3.3

Summary of reportable best management practice site
parameters.

Parameter
Tributary watershed area--At
Total % trib. watershed is impervious--ltr
% of impervious area hyd. connected--Ire
Gutter/sewer/swale/ditches in watershed?
Average storm runoff volume--Vn
50th percentile runoff volume--Vnso
Coeff. ear. of runoff volumes--CVv~
Av. daily base flow volume--Va
Average runoff interevent time--Ts
50th percentile interevent time--Tsso
Coeff. vat. of interevent times--CVrs
Average storm duration--To
50th percentile storm duration--Toso
Coeff. ear. of storm durations--CVro
Water temperature
Alkalinity, hardness, & pH
Sediment settling velocity dist.--Vsz)
Type and frequency of maintenance
Inlet and outlet dimensions and details
Solar radiation
Volume of permanent pool--V~,
Perm. pool surface axea--A~,
Littoral zone surface area--AL
Length of permanent pool--Lp
Detention (or surcharge) vol.--Vn
Detention basin’s surface area--An
Length of detention basin--Lo
Brim-full emptying time--Tn
i/2 Brim-full emptying time--To.sE
Bottom stage volume--V8
Bottom stage surface area--AB
Forebay volume--Vp
Forebay length--LF
Wetland type, rock filter present?
% of wetland surface at Po.3 & Po.6 depths
Meadow wetland surface area--As¢
Plant species and age of facility
Two-year Hood peak velocity
Depth to groundwater or impermeable layer
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Ext.
Ret.
det.
pond basin
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes
No
No
No
Yes
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
Yes
Yes
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Source controls are practices that prevent pollutipn by reducing potential pollutants at their source before they come into contact with stormwater, as opposed to treatment controls that remove pollutants from stormwater. A comprehensive urban runoff quality management program requires that certain
source control best management practices (BMPs) be implemented on existing development. In addition, some source controls will be applied in deveIoping areas after the new development has been completed. Twenty-two
source control BMPs are described in this chapter.
Typically, source controls for urban areas can be grouped into the following seven categories:
¯ Public education--this is an institutional practice intended to change
the way the general public manages many of the constituents that wind
up in stormwater runoff. How the public uses and disposes of automotive fluids, fertilizers, pesticides, herbicides, and many other household
products can have a profound effect on the quantities of these materials
that come into contact with stormwater and the amounts of these substances that are eventually discharged to the receiving waters. Although this promises to be a cost-effective way of affecting storrnwater
quality, the effectiveness of public education on the actual reductions
of the target constituents in receiving waters has yet to be def’mitively
demonstrated.
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¯ Planning and management of developing areas--these practices by local governments can be aimed at reducing runoff and the discharge of
pollutants through stormwater from new developments and are most
effective when applied during the site-planning phase of new development. Examples include the adoption of zoning ordinances and subdivision regulations aimed at stormwater quality management. These ordinances may require buffers and setbacks from all streams, lakes, and
natural wetlands and may include provisions to reduce impervious areas that are connected directly to the formal stormwater drainage system.
¯ Materials management--these practices include controlling the use,
storage, and disposal of chemicals that could pollute runoff. The objective is to reduce the opportunity for rairffall or runoff to come into
contact with these chemicals. This BMP includes the following three
categories of activities:
-- Material use controls,
-- Material exposure controls, and
-- Material disposal and recycling controls.
¯ Spill prevention and cleanup---this category includes programs that reduce the risk of spills during outdoor handling and the transportation
of chemicals and other materials and the development of plans and
programs to respond, contain, and rapidly clean up spills when they do
occur so that they do not enter the storm drain system.
¯ Illegal dumping controls--this category comprises ordinances, public
education programs, and enforcement aimed at keeping individuals
and businesses from dumping various waste products onto the urban
landscape and the drainage system.
¯ Street/storm drain maintenance--this applies to the removal of poilutants from paved areas and the maintenance of runoff quality controls
that exist within the drainage system. Examples include street sweeping, catch basin cleaning, road and bridge maintenance, and maintenance of structural controls in the system for runoff quality management. This group also includes the use of good housekeeping measures
whenever performing pavement maintenance such as asphalt overlays
or seal and chip procedures.
¯ Illicit connection controls--this group of controls is directed at preventing, by ordinance, and eliminating, by discovery and removal,
connections to the storm drainage system that discharge any material
except stormwater runoff. Bans on connection of floor drains, washdown areas, septic tank overflows, and the like to the stormwater conveyance system are all a part of this BMP category.
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GENERAL GUIDANCE FOR
SELECTION OF STORMWATER
BEST MANAGEMENT
PRACTICES
Selecting the proper stormwater quality controls or BMPs’is often driven by
the following:
¯ Federal, state, and local regulations;
¯ Real or perceived receiving water problems or beneficial uses to be
protected; or
¯ The cost of the BMPs being considered.
The reduction of pollutants in stormwater discharges to the maximum extent practicable (MEP) is the statutory requirement of stormwater regulations.
Ultimately, however, the goal is to reduce the effects of urban stormwater
runoff on the receiving water. Despite the best of intentions, the cost of the
selected BMPs is a major consideration, especially when considering retrofitting treatment control BMPs in developed areas. Retrofitting any treatment
control BMP is expensive and often unfeasible on a citywide basis. For this
reason, source controls are often the only affordable option.
There is no single BMP that will prevent all of the effects on receiving
waters caused by urban runoff. However, through the use of a combination of
BMPs, both source controls and treatment controls, the greatest benefits will
be gained. Figure 2.2 illustrates a multilevel strategy suggesting that urban
runoff quality management begins with source controls, followed by on-site
treatment controls. These can be further supplemented, where required, by
regional, subregional, or communitywide control facilities. This so-called
"treatment train" (Livingston et aL, 1988) can use the numbers and types of
controls that best serve the community or the watershed. Land availability,
capital, and operation and maintenance (O & M) costs, balanced against the
benefits of pollutant removal, should be the bases for determining the nature
of such a treatment train at each site.
SELECTING SOURCE CONTROLS. Table 4.1, with locally defined selection criteria for various factors, contains a worksheet that can be used to
assist a municipality in selecting source controls. Several municipalities have
used this system or a similar one to select BMPs (City of Stockton, 1993, and
County of San Bernardino, 1993). Some of the locally defined selection criteria may include
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Table 4.1

Worksheet for evaluating municipal source control practices
(Camp Dresser & McKee et al., 1993).
Worksheet 1
Source control practices

Program activities: (such as residential/commercial), See Table 4.2

Program element: (such as roadway and drainage facility maintenance), see Table 4.2

Practice

¯
¯
¯
¯
¯
¯

Meets
regulatory
requirements
(1-5)

Effectiveness
of pollutant
removal
(1-5)

Public
Institutional
acceptance Implementable contraints
(1-5)
(1-5)
(1-5)

Costs
(1-5)

Total
(30
maximum

Ability to meet regulatory requirements,
Effectiveness of the practice to remove pollutants of concern,
Public acceptance of the practice,
Ability to implement,
Institutional constraints, and
Costs.

Selection criteria provide for a sliding scale of 1 to 5 and can be used to
rank the practices in how well they meet the factors or concerns represented
by the criteria. To use the Table 4.1 worksheet, f’trst determine which proposed stormwater program elements are addressed by the various management practices or source control BMPs previously listed. Table 4.2 provides
an example of how this can be done. For each BMP identified, the municipality ranks it according to its ability to meet selection criteria.
After the worksheets are completed for each program element and the rathags are scored, the municipality will have a ranking of BMPs. It should be
kept in mind that the ranking is only a tool for comparing BMPs and provides the information for the municipality to decide which BMPs should be
implemented immediately, which BMPs should be targeted for pilot-scale
study, and which BMPs should be phased for later implementation. Such
ranking may also serve the purpose of defining MEP as required under
stormwater regulations.
Selection criteria and the scoring system presented in this chapter are similar to other qualitative selection processes developed to screen and rank alternatives for stormwater management programs. The user may wish to rood-
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ify the selection process to accommodate local requirements. Modification of
the following selection process attributes may be considered:
¯

Criteria--the user may want to redefine some of the criteria or add or
subtract criteria.
¯ Scores--likewise, the user may want to modify the scoring to a simple
+, 0, and/or 1, 2, and 3.
¯ Weighing--in addition, it may be appropriate to group the criteria into
tiers reflecting their relative importance to solid waste management
practice goals. By multiplying the scores of the highest tier by some
factor (for example, ×2) the first-tier scores could be weighted more
heavily than the others to reflec.t this importance.
¯ Fatal flaw--scoring the BMPs should provide for some fatal flaw (for
example, the BMP is illegal or its implementation is unacceptable to
the public) that would make implementation impossible. Scoring a fatal flaw as a "0" is one way of highlighting the flaw. Any BMP scoring
a "0" against a criterion would be eliminated from consideration, regardless of its overall ranking.
Ranking Criteria. A suggested criteria for ranking source control BMPs
follows.
MEETS REGULATORY REQUIREMENTS. Does the BMP comply with federal stormwater regulations or a state permit condition? For the most part, the
selected BMP will address the requirements of the stormwater regulations. In
certain situations, the state agency may require a specific BMP, in which case
it will become a mandated best management practice.
Rating score:
5 = Meets specific state requirements.
3 = Meets federal storm water regulations.
1 = Does not meet regulatory requirements.
EFFECTIVENESS OF POLLUTANT REMOVAL. Does the BMP have a
high likelihood of reducing pollutants of concern? This is probably one of the
hardest questions to answer, especially for source control BMPs. As of 1996,
the knowledge required to make this assessment is lacking. Consequently,
most source control BMPs will receive a low rating, not so much because
they are not effective in removing pollutants, but because the ability to quantify the removal is not available. It is more likely that the ratings of source
control BMPs will be relative to each other. Also, some BMPs are more
suited to removing a specific pollutant than others.
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Table 4.2

Application of source control practices to stormwater management plan program elements (Camp Dresser & McKee
et al., 1993).a
Source control practice

Required elements
of solid waste
Planning
management program management
For residential/commercial activities:
Roadway and drainage
facility maintenance
X
Best management
practice planning for
new development
and redevelopment
projects
Retrofitting existing or
proposed flood
control projects with
best management
practices

Material
use
control
X

Material
exposure
controls

Material
disposal
and
recycling

Spill
prevention
and
cleanup

Illegal
dumping
controls

Illicit
connection
controls

Street/storm
drain
maintenance
X
X

Municipal waste handling and disposal
operations
Pesticide, herbicide,
and fertilizer use
controls
For improper discharge activities:
Prevention, detection,
and removal of illegal connections to
storm drains
Spill prevention, containment, and response
Promote proper use
and disposal of
toxic materials
Reduce stormwater
contamination by
leaking/overflowing separate sanitary
sewers

X

X

X

X

X

X

X

X

X

X

X

X

X

X

)~

X

X

X

X

X

X

X

X

~,

Rating score:
5 = Highly effective in removing pollutants with sufficient data to
support such a claim.
3 = Expected to provide moderate level of pollutant removal.
1 = Ineffective in removing pollutants or insufficient data are available to make an assessment.
PUBLIC ACCEPTANCE. Does the BMP have public support? Some source
control BMPs will carry more publ!c support than others (for example,
stream cleanup versus tighter land-use controls). The successful implementation of source controls depends, to a large extent, on the amount of public
support. Such support can be identified by knowing the community interests.
Without the public support (which should include understanding the issues
and problems), the BMP will be ineffective.
Rating score:
5 = Public understands the problem and supports the BMP implementation.
3 = Likely that the public will support the BMP once it understands
the problem but presently does not know the issues.
1 = Public does not support the BMP.
IMPLEMENTABLE. Can the BMP be implemented through existing programs or departments? The ability of the municipality to implement a BMP
will, to a certain extent, depend on whether existing programs can be used or
expanded. Obviously, the likelihood of a BMP being implemented is greatest
if it can be incorporated to an existing program (or department). Another issue to be considered under this criterion is the availability of staff (or necessity of additional staff) and equipment. Also, the municipality should consider how the BMP will affect interdepartmental coordination and
communication. (Is there overlap? Will there be "turf battles"?)
Another issue to consider under implementation is whether the BMP
should be implemented in a specific area or a larger watershed area. Some
BMPs will be more appropriate for a specific target group within a limited
area (for example, the industrial illicit connection program), while others
need to be implemented areawide (for example, the elimination of motor oil
dumping). Those BMPs that apply to the larger watershed should receive
higher consideration.
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Rating score:
5 = Existing program or department can be used and adequate personnel and equipment are available; applies to larger watershed
area.

3 = Existing program will need to be expanded with either more
staff or equipment.
1 = Existing program or department does not exist to implement
BMPs.
INSTITUTIONAL CONSTRAINTS. Are there any institutional constraints
that limit the ability to implement the BMP? Typical institutional constraints
would include legal and intergovernmental coordination. Many of the source
control BMPs can be implemented under existing ordinances or regulations.
A new ordinance will be required in some situations. Source control BMPs
may also require interjufisdictional coordination, to be effective. This coordination, whether it is through complementary watershed protection ordinances, common public education programs, or shared maintenance duties, is
critical to selecting BMPs.
Rating score:
5 = Existing ordinances and intergovernmental agreements are in
place to implement BMP.
3 = New ordinances and intergovernmental agreements will need to
be developed; however, there is consensus among the parties
that the BMP is important.
1 = New ordinances and intergovernmental agreements will need to
be developed. Such ordinances and agreements will require extensive time and cost to develop a consensus.
COST. How much is the BMP going to cost initially and over the long term,
and does the municipality have adequate financial means to fund its implementation? Many source control BMPs do not require significant capital investments (such as storm drain stenciling), while others do (such as the purchase of vacuum street sweepers). Also, it is important to look at the means
for generating the funds required for the BMP (or for the stormwater program
in general). Is the existing funding mechanism (for example, user fees or general funds) adequate for funding the BMP, or does a new mechanism need to
be developed (such as a utility fund)? Additionally, the municipality may
want to consider the cost to the community at large, although this may be a
difficult task.

Source Controls

131

R0017468

Rating score:
5 = Low-cost BMPs that can be funded with the existing municipal
funding mechanism.
3 = Moderate-cost BMPs that will require an adjustment to the city’s
funding mechanism for support.
1 = High-cost BMP or a BMP that will require a major restructuring
of the municipal funding mechanism.
There are a few points to remember about selection processes:
¯ Have several people or a stormwater committee conduct the selection
independently to get a broad perspective on the relative merits of each
BMP and to help reach consensus.
¯ The validity and accuracy of any scoring system is only as good as the
available information.
¯ Keep the selection system as simple as possible and use "best professional judgment" to interpret and conduct a reality check on the total
scores. Differences of a few points in the total score are probably not
significant.
¯ The final rankings may be used to plan and prioritize the stormwater
management program. For example, those BMPs with the highest
scores may be implemented in the first year of a new program, while
low-scoring BMPs may need time for development, relegating their
implementation to later years or to further study.
¯ The exercise of working through this selection will provide the necessary data to promote the stormwater program to other departments, political leaders, regulatory agencies, and the public.

PUBLIC EDUCATION AND
PARTICIPATION
Public education and participation, like an ordinance or piece of equipment,
is not so much a BMP as it is a method by which to implement BMPs. The
Clean Water Act and the 1990 stormwater regulations require public participation and the establishment of public education programs. This section
highlights the importance of integrating elements of public education and
participation to a municipality’s overall plan for urban runoff quality management. Public education and participation are vital components of many of
the individual source control BMPs that follow in this chapter.
A public education and participation plan provides the municipality with a
strategy for educating its employees, the public, and businesses about the ira-
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portance of protecting stormwater from improper use, storage, and disposal
of pollutants. Municipal employees must be trained, especially those who
work in departments not directly related to stormwater but whose actions affect stormwater. Residents must become aware that a variety of hazardous
products are used in the home and that their improper use and disposal can
pollute stormwater. Businesses, particularly smaller ones that may not be
regulated by federal, state, or local regulations, must be informed of ways to
reduce their potential to pollute stormwater.
The specific public education and participation aspects of each of the
source controls are highlighted in the sections for each BMP discussed in this
chapter. The focus of this section includes the overall objectives and approaches for ensuring public involvement in local stormwater management
programs.
OBdECTIVES. The public education and participation plan should be
based on five objectives:
¯ Promote a clear identification and understanding of the problem and
the solutions;
¯ Identify responsible parties and efforts to date;
¯ Promote community ownership of the problems and the solutions;
¯ Change behaviors; and
¯ Integrate public feedback to program implementation.
APPROACH. The approach to public education and participation is
tailed in the following bulleted items:
¯

Pattern a new program after the many established programs from municipalities around the state and country. Whenever possible, integrate
stormwater public education and participation to existing programs
from other departments at the municipality.
¯ Implement public education and participation as a coordinated campaign in which each message is related to the last.
¯ Present a clear, consistent message and image to the public regarding
how they contribute to stormwater pollution and what they can do to
reduce it.
¯ Stick to the program. There is a lag in the public’s response to anything new, so it is important to stick with the message long enough to
get the bulk of the audience. The point in time when municipal staff
are ready to "move on" to another message is probably about the time
that most of the audience is just starting to get the original message.
¯ Expand the definition of "public" to include small businesses that often possess the same limited levels of awareness of the problems, regulations, and solutions as the general public. As a result, small b~lsi-
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¯
¯

¯
¯

¯

¯
¯

¯

nesses need the same level of technical assistance (education) and participation in the process as the general public.
Use a multimedia approach to reach the flail range of audiences.
Translate messages to the foreign languages of the community to reach
the fu!l spectrum of the populace and avoid misinterpretation of messages. Account for cultural differences in translating messages and
concepts. Outreach in a non-English language is not just a matter of
transcription.
Create an awareness and identification of the local watershed.
Involve focus or advisory groups in the development of a public education and participation plan. This will create a more effective plan
and promote ownership of the plan by those involved.
Use everyday language in all public pieces. Use outside reviewers to
highlight and reduce the use of technical terminology, acronyms, and
jargon.
Make sure all statements have a sound, up-to-date technical basis. Do
not contribute to the spread of misinformation.
Break up complicated subjects into smaller, more simple concepts.
Present these concepts to the public in a simplified and organized way
to avoid "overloading" and confusing the audience.
Choose quality over quantity. One good message or outreach piece is
more effective than many poor attempts.

ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Because
most of the BMPs discussed in this publication require some punic education and participation, a qualified public education specialist can be critical
to the success of source control programs.
EXAMPLES OF EFFECTIVE PROGRAMS. There are a number of
communities with effective public education and participation programs. The
most proactive include the Alameda Countywide Clean Water Program, the
City and County of San Francisco, the Santa Clara Valley Nonpoint Source
Pollution Control Program, and the City of Palo Alto, California; the Municipality of Metropolitan Seattle (Metro), Washington; and the Unified Sewerage Agency of Washington County, Oregon. In addition, large businesses,
such as utility companies, have used inserts in their bill mailings to educate
their customers.

LAND- USE PLANNING AND
MANAGEMENT
This BMP presents an important opportunity to reduce the pollutants in
stormwater runoff by using a comprehensive planning process to control or
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prevent certain land-use activities in areas where water quality is sensitive to
development. It is applicable to all types of land use and represents one of the
most effective pollution prevention practices. Land-use planning and management are critical to watershed management.
APPROACH. The land-use planning process need not be complex. A basic
schematic model involves six basic phases as follows:
¯
¯

Phase I--goals: clear-cut water quality goals are determined.
Phase 2--study: activities of this phase are identifying planning area,
gathering pertinent data, and writing a description of the planning area
and its associated problems.
¯ Phase 3--analysis and synthesis: the water quality goals are determined and prioritized as they relate to land use.
¯ Phase ’4--recommendations: future courses of ~ction are developed to
address the identified problems and needs.
¯ Phase 5--adoption: recommendations are presented to a political body
for acceptance and implementation.
¯ Phase 6--implementation: recommendations adopted by the local government are implemented by the community.
COST CONSIDERATIONS. The majority of the cost for this BMP is associated with establishing a comprehensive land-use plan that addresses the
quality of stormwater runoff after projects are completed.
REGULATORY CONSIDERATIONS. Ordinances typically are r.equired
to implement and enforce land-use plans, including those relating to
stormwater runoff quality. Several federal initiatives influence land-use planning, including the National Environmental Policy Act, the Clean Water Act,
and the Clean Air Act.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Site plans
or environmental impact documents for projects must be reviewed for compliance. Additional staff may be required to implement a site plan review and
inspection program. Also, interdepartmental and decisionmaker cooperation
is crucial.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
To gain the necessary support for land-use policies, public participation is a
necessity. The public should be educated regarding the positive environmental effects of land-use management, including the improvement to stormwater
runoff quality. To increase public awareness, public education materials
should be as specific as possible about the effects of land-use policies on watersheds and water quality. Geographic information systems can be a dynamic and effective tool to illustrate water quality effects.
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LIMITATIONS. Land-use planning and management frequently address
sensitive public issues. Restrictions on certain land uses required to mitigate
stormwater pollution may not be politically feasible. Zoning ordinances that
are not reinforced by a comprehensive planning process typically are less effective because they are often applied illogically for pollution prevention and
are more easily circumvented politically.
EXAMPLES OF EFFECTIVE PROGRAMS. The city of Austin, Texas,
has chosen to manage the effects of new development in two fundamental
ways: through treatment control requirements and through impervious area
minimization requirements. The city of Olympia, Washington, studied the
feasibility of a 20% reduction in impervious surfaces throughout northern
Thurston County, Washington, and found the goal achievable through policy
changes, new standards, and education. In Virginia, the Chesapeake Bay
Preservation Act requires no net increase in pollutants in stormwater runoff
from previously undeveloped sites. Runoff from redeveloped sites must contain 10.% fewer pollutants than before redevelopment.

HOUSEKEEPING PRACTICES
The promotion of efficient and safe housekeeping practices (storage, use,
cleanup, and disposal) when handling potentially harmful materials such as
fertilizers, pesticides, cleaning solutions, paint products, automotive products, and swimming pool chemicals can be an effective source control BMP.
Good housekeeping practices include storing hazardous products securely,
safely, and in original containers; reading and following product instructions;
working in well-ventilated areas; and properly disposing of products.
Related information is provided in source control BMPs for safer alternative products, household hazardous waste collection, used oil recycling, and
spill prevention and cleanup.
APPROACH. The following housekeeping practices may be effective:
¯

Pattern a new program after the many established programs from municipalities around the state and country. Integrate this BMP as much
as possible with existing programs in the municipality.
° This BMP involves three key audiences: municipal employees, the
general public, and small businesses.
¯ Implement this BMP in conjunction with the safer alternative products
BMPs.
COST CONSIDERATIONS. The primary cost for good housekeeping
practices is for staff time. More information follows under the heading Administrative and Staffing Considerations.
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REGULATORY CONSIDERATIONS. There are no additional regulatory
requirements to this BMP. Existing regulations already require municipalities
to properly store, use, and dispose of hazardous materials and waste. This
source control also focuses on materials and waste that may not be hazardous
in the regulatory sense but are deleterious to water quality and organisms.
Housekeeping practices of the general public are addressed through education rather than regulation.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Staff are
needed to train municipal employees and coordinate public education efforts.
Municipal employees who handle potentially harmful materials should be
trained in good housekeeping practices.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
Public awareness is a key to this BMP. The continued use or switch to good
housekeeping practices is a behavior, and behavior is based on awareness.
LIMITATIONS. There are no major limitations to this BMP.
EXAMPLES OF EFFECTIVE PROGRAMS. There are a number of
communities with effective programs. The most proactive include Santa
Clara County, the city of Palo Alto, and the city and county of San Francisco,
Califomia, and the Municipality of Metropolitan Seattle (Metro), Washington. These programs are characterized by high-profile, comprehensive efforts
to reach all audiences (that is, the general public, small businesses, and
agency employees) using a variety of tools.

SAFER ALTERNATIVE
PRODUCTS
Promoting the use of less harmful products can reduce the amount of toxic
and deleterious substances that enter stormwater and ultimately reach receiving waters. Alternatives exist for most product classes, including fertilizers,
pesticides, cleaning solutions, and automotive and paint products. There are
natural alternatives to most garden products and less toxic alternatives to
home and automotive repair products.
Related information is provided in source control BMPs for housekeeping
practices, household hazardous waste collection, used oil recycling, and spill
prevention and cleanup.
APPROACH. Pattern a new program after the many established programs
from municipalities around the country. Integrate this BMP as much as possible with existing programs at the municipality. This BMP has three key audi-
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ences: municipal employees, the general public, and small businesses. Implement this BMP in conjunction with the housekeeping practices BMP.
COST CONSIDERATIONS. The primary cost of this BMP is for staff
time. More information is available in the following sections.
REGULATORY CONSIDERATIONS. This BMP has no additional regulatory requirements. Existing regulations already require municipalities to reduce the use of hazardous materials. Safer alternatives for use by the general
public are presented through education rather than required by regulation.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Staff are
needed to educate municipal employees and coordinate public education efforts. Municipal employees who handle potentially harmful materials should
be trained in the use of safer alternatives. Purchasing departments should be
encouraged to procure less hazardous materials.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
Awareness is the key to this BMP. It promotes a willingness to try alternatives and modify old behaviors.
LIMITATIONS. Safer alternative products may not be available, suitable,
or effective in every case.
EXAMPLES OF EFFECTIVE PROGRAMS. There are a number of
communities with effective programs promoting safer alternative products.
The most proactive include Santa Clara County, the city of Palo Alto, and
the city and county of San Francisco, California, and the Municipality of
Metropolitan Seattle (Metro), Washington. The Bio-Integral Resource Center
in Berkeley, California, conducts research and produces brochures and a
newsletter on integrated pest management.

MATERIAL STORAGE
CONTROL
Material storage controls can prevent or reduce the discharge of pollutants to
stormwater from material delivery and storage areas. This can be done by reducing the storage of hazardous materials on site, storing materials in a designated area, installing secondary containment, conducting regular inspections, and training employees and subcontractors.
This BMP primarily concems material delivery and storage for municipal
and commercial operations. For material storage related to the general public
(for example, the storage of pesticides), refer to the Housekeeping Practices
section of this chapter.
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APPROACH. The key is to design and maintain material storage areas that
reduce exposure to stormwater by
¯
¯
¯
¯

Storing materials inside or under cover on paved surfaces;
Using secondary containment, where needed;
Minimizing storage and handling of hazardous materials; and
Inspecting storage areas regularly.

Keep an ample supply of spill cleanup materials near the storage area.
COST CONSIDERATIONS. Costs will vary depending on the size of the
facility and the necessary controls.
REGULATORY CONSIDERATIONS. The storage of reactive, ignitable,
or flammable liquids must comply with the Uniform Fire Code and the National Electric Code. The storage of reactive, ignitable, or flammable liquids
and chemicals is regulated by Superfund Amendments and Reauthorization
Act Title III, in excess of the minimum quantities set forth in the act.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Accurate
and up-to-date inventories should be kept of all stored materials. Employees
should be well trained in proper material storage. Employee education is
paramount for successful BMP implementation.
LIMITATIONS. Storage sheds often must meet building and fire code requirements.

VEHICLE-USE REDUCTION
Reducing the discharge of pollutants to stormwater from vehicle use can be
achieved by highlighting the stormwater effects from vehicle emissions, promoting the benefits to stormwater of alternative transportation, and integrating initiatives with existing or emerging regulations and programs.
APPIiOACtI. The following practices may be successful in implementing
vehicle-use reduction BMPs:
¯ Build alliances with air quality agencies to identify common challenges and opportunities.
¯ Integrate this BMP as much as possible with efforts being developed
and implemented by government agencies and businesses to reduce
vehicle use and improve air quality, including the designation of highoccupancy vehicle or carpool lanes in most major cities in America.
Integration will help avoid redundant or conflicting programs and will
be more effective and efficient.
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¯ Establish trip reduction programs at government offices or large businesses.
COST CONSIDERATIONS. The primary cost is for staff time.
REGULATORY CONSIDERATIONS. Support efforts to pass reasonable
regulations at the state and local level (land-use plans and zoning ordinances)
aimed at reducing vehicle use and developing transit-oriented communities.
Also, support development of regional governing bodies to address the issue
in a comprehensive way.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. This BMP
requires at least one staff person to track, review, and comment on emerging
legislation and programs.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
Educate the public and municipal employees about the water quality benefits
of reduced vehicle use. Also, help coordinate public participation in ridesharing programs.
LIMITATIONS. The limitations for this BMP include
¯ The possible lack of cooperation and integration between departments
and programs, and
¯ The fact that the use of alternative transportation may be dependent on
its convenience and relative cost.

STORM DRAIN SYSTEM SIGNS
Stenciling of the storm drain system (inlets, catch basins, channels, and
creeks) with prohibitive language and graphic icons discourages the illegal
dumping of unwanted materials.
APPROACH. Create a volunteer workforce to stencil storm drain inlets,
and use municipal staff to erect signs near drainage channels and creeks. Enlist the aid of city code enforcement staff to stencil curb inlets that show
signs of being used for dumping.
COST CONSIDERATIONS. The following bulleted items should be considered for this BMP:
¯ A volunteer workforce serves to lower program cost.
¯ Stenciling kits require procurement of durable and disposable items.
¯ The storage and maintenance of stenciling kits requires planning.
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¯ The program should aid in the cataloging of the storm drain system.
REGULATORY CONSIDERATIONS. Develop, implement, and enforce
an ordinance that requires inlets, catch basins, channels, and creeks to be fitted with antidumping, pollution prevention signs.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. The primary staff demand is for program setup to provide marketing and training.
Ongoing/follow-up staff time is minimal because of volunteer services. A
minimum of two persons is required for stenciling in high-traffic areas and
commercial and industrial zones with appropriate safety measures in use (for
example, reflective vests, flag person, and signage). Additional staff may be
required at program headquarters for emergencies or to answer questions.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
Promote volunteer services (individual and business) through radio, television, and mail-out campaigns. Encourage public reporting of improper waste
disposal by a hotline number stenciled onto the storm drain inlet. Training
sessions of approximately l0 to 15 minutes will cover stenciling procedures,
including how to stencil, recordkeeping, and problem drain notation. Also,
consider proper health and safety protocols (such as the buddy system, traftic, and health concerns).
LIMITATIONS. The following limitations may apply.
¯ Private property access limits stenciling to publicly owned areas.
¯ This program is dependent on volunteer response.
¯ Storm drain inlets that are physically blocked will be missed or require
follow-up.
¯ High-traffic, commercial, or industrial zones will be the responsibility
of city staff.
EXAMPLES OF EFFECTIVE PROGRAMS. The city of Palo Alto, California, has a combined volunteer/contractor program that greatly facilitates
storm drain stenciling. The city used the Conservation Corps to paint approximately 75% (2 000) of its storm drains, leaving the 25% (700) of its drains
in more residential areas to be done by volunteers. This strategy speeds up
the stenciling, reduces the city’s liability, supports a worthwhile program,
and still allows plenty of storm drains for volunteers.
The Association of Bay Area Governments in Oakland, California, has
sponsored a nine-county stenciling effort on Earth Day since 1992. This association has up-to-date information on stencil and program development.
The city of Huntington Beach, California, has a stencil that includes the
municipal code section number for illegal dumping to facilitate incident reporting and enforcement.
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HOUSEHOLD HAZARDOUS
WASTE COLLECTION
Household hazardous wastes (HHWs) are defined as waste materials that
typically are found in homes or similar sources and exhibit characteristics
such as corrosivity, ignitability, reactivity, and/or toxicity or are listed as
hazardous materials by the U.S. Environmental Protection Agency (U.S.
EPA). This source control also focuses on the collection of deleterious chemicals that sometimes are disposed of in a manner that threatens stormwater
quality.
APPROACH. Integrate efforts with a municipal solid waste program that
likely has already been established. Optimize collection method(s) (for example, permanent, periodic, mobile, and curbside) and frequency (for exampie, monthly and quarterly) based on waste type, community characteristics,
existing programs, and budgets.
COST CONSIDERATIONS. The following cost considerations may apply
to this BMP:
¯ Both collection and disposal can be expensive and are partly a function
of the frequency of collection, which depends on the collection program implemented.
¯ Trained operators are required.
¯ Laboratory and detection equipment are necessary.
¯ Extensive recordkeeping is required including dates, types, and quantities.
¯ Many communities have deferred HHW programs because of the high
cost.

¯ Cost depends on the type of program chosen and available disposal
costs.

REGULATORY CONSIDERATIONS. Federal regulations (such as the
Resource Conservation and Recovery Act; the Superfund Amendments and
Reauthorization Act; and the Comprehensive Environmental Response,
Compensation, and Liability Act) and state regulations regarding the disposal
of hazardous waste apply to this BMP. Local ordinances to discourage improper disposal may be r~ecessary. Municipalities may be required to have
HHW elements within their integrated waste management plans.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. This BMP
may require a minimum of six highly trained persons per collection site or
event to handle traffic, waste drop-off, characterization, and disposal.

142

Urban Runoff Quality Management

R0017479

PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
The following considerations may be applicable for this BMP:
¯ Educate the public about hazardous materials in the home and consequences of improper use or disposal.
¯ Identify and promote the use of nonhazardous alternatives.
¯ Identify proper storage and disposal methods.
¯ Promote HHW reuse and recycling.
¯ Promote participation in local HHW collection programs.
¯ Distribute posters, handouts, and educational efforts aimed at local
schools.
¯ Use public service announcements on local television, radio, and
newspapers.
¯ Try udlity bill inserts.
¯ Make video or slide presentations to commnnity organizations.
¯ Develop a "speakers bureau" made up of local environmental professionals and recycling experts.
LIMITATIONS, This BMP maybe limited to areas with convenient access
to hazardous waste disposal facilities and recycling facilities because of the
cost associated with transport. This BMP can be a high-cost option compared
to other source controls. There are significant liability issues involved with
the collection, handling, and disposal of household hazardous waste.
EXAMPLES OF EFFECTIVE PROGRAMS. There are a number of
communities, using a variety of approaches, with established and effective
HHW collection programs. Seattle/King County, Washington, uses a mobile
collection program that was initiated in 1989. One of the oldest (1988) and
most convenient permanent collection centers in the country is in San Francisco, California. The Regional Water Quality Control Plant in Palo Alto,
California, hosts a periodic program on the first Saturday morning of each
month.

USED OIL RECYCLING
Used oil recycling is a responsible alternative to improper disposal practices,
such as dumping oil in the sanitary sewer or storm drain system, applying oil
to roads for dust control, placing used oil and filters in the trash for landfill
disposal, or simply pouring used oil on the ground.
APPROACH. The following approaches may be effective for used oil recycling:
¯ Integrate efforts with a municipal solid waste program that likely has
already been established.
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¯ Set up a municipal collection center funded by the city.
¯ Contract out the collection and hauling of used oil to a private hauler
or recycler.
¯ Use the automobile service industry (for example, service stations and
fast-oil-change businesses) for the collection of used oil.
¯ Work with automotive parts supply stores and their parking lots, where
consumers often change their automotive fluids improperly.
COST CONSIDERATIONS. A collection facility or curbside collection
may result in significant costs. Using commercial locations (such as automobile service stations and fast-oil-change businesses) as collection points eliminates hauling and recycling costs for a municipality.
Staffing costs are minimal when using commercial locations as collection
points; staffing costs are higher if the city performs collection services.
REGULATORY CONSIDERATIONS. Some states have enacted legislation requiring the state agency to pay a recycling incentive to curbside collection programs and certified used oil collection centers. Municipalities must
comply with all applicable state and federal regulations regarding storage,
handling, and transport of petroleum products. The municipality may be required to have a used oil recycling element within its integrated waste management plan.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Staffing
requirements are minimal if collection and recycling are contracted out to a
used oil hauler or recycler or required at commercial locations.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
Create procedures for collection, such as collection locations and schedules,
acceptable containers, and maximum amounts accepted. Promote public participation through the use of posters, handouts, brochures, and announcements in the print and broadcast media; provide a list of commercial recyclefs. Also, develop incentive programs (such as a return deposit) for
commercial locations and used oil haulers or recyclers.
LIMITATIONS. The availability of reliable, licensed used oil haulers and
recyclers may be limited. The program requires frequent public education/notification messages. The used oil/hazardous waste separation requirement under federal law may also be a limitation. Meeting zoning, fire, and health and
safety laws associated with collecting used oil may not be possible at all locations.
EXAMPLES OF EFFECTIVE PROGRAMS. There are numerous locations throughout the country that accept used oil. As is the case with HHW,
communities have used different methods to collect and recycle used oil. Examples of effective programs include the permanent Household Hazardous
i

i
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Waste Collection Facility in San Francisco, California, and curbside collection programs in Sacramento and Palo Alto, California. Statewide programs
include California Integrated Waste Management Boards’s program in which
businesses that accept used oil from the public are listed as "Certified Oil
Collection Centers" and receive payment for those collections. Another nationally recognized used oil program is Project R.O.S.E. (Recycled Oil Saves
Energy), operated by the University of Alabama and funded by the Science,
Technology, and Energy Division of the Alabama Department of Economic
and Community Affairs.

irEHICLE SPILL CONTROL
Methods for preventing or reducing the discharge of pollutants to stormwater
from vehicle Ieaks and spills include reducing the chance for spills by preventive maintenance, stopping the source of spills, containing and cleaning
up spills, properly disposing of spill materials, and training employees. This
BMP covers only prevention and cleanup of spills from vehicles; it does not
contain information on underground storage tanks.
APPROACH. Vehicles will leak and spill fluids. The key is to reduce the
frequency and severity of leaks and spills and, when they do occur, prevent
or reduce the environmental effects. The following approaches to vehicle
spill control may be effective:
¯ Perform fluid removal and changes inside or under cover on paved
surfaces.
¯ Properly store hazardous materials and waste.
¯ Have spill cleanup supplies readily available.
¯ Clean up spills and leaks immediately.
¯ Use dry cleanup methods.
¯ Prepare a written contingency plan between local agencies that outlines responsibilities for major spills from tanker trucks.
COST CONSIDERATIONS. The prevention of leaks and spills is inexpensive. Treatment and disposal of contaminated soil or water can be expensive. Keep ample supplies of spill control and cleanup materials at municipal
facilities, near storage and maintenance areas. Also, update spill cleanup materials as changes occur in the types of chemicals.stored on site.
REGULATORY CONSIDERATIONS. The federal government and most
states have specific laws concerning oil, oil filters, and batteries.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. This BMP
has no significant administrative or staffing requirements. Training is crucial
to reduce the frequency, severity, and effects of leaks and spills.
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PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
The following considerations may be useful for vehicle spill control:
¯ Encourage the general public to regularly inspect and maintain their
vehicles.
¯ Educate car repair shops to identify leaks and advise the vehicle
owner.
LIMITATIONS. For larger spills, a private spill cleanup company or hazardous materials team may be necessary.
EXAMPLES OF EFFECTIVE PROGRAMS. Typically, more advanced
HHW and used oil collection programs include educational outreach to do-ityourselfers (DIYs) who do their own oil changes. Using state grant funds,
San Mateo County, California, developed a DIY program that links used oil
disposal with stormwater quality. The Santa Clara Valley and Alameda
countywide stormwater programs joined the Palo Alto Regional Water Quality Cofitrol Plant to develop and distribute "Keeping It All in Tune," a car
care brochure in multiple languages for DIYs.

ABOVEGROUND TANK SPILL
CONTROL
Prevention or reduction of the discharge of pollutants to stormwater from
aboveground storage tanks can be done by installing safeguards against accidental releases, insta!ling secondary containment, conducting r6gular inspections, and training employees irt standard operating procedures and spill
cleanup techniques.
APPROACH. Integrate efforts with existing aboveground petroleum storage tank programs through the local fire and health departments and with
area business emergency response plans through the city, county, or fire district. Use engineering safeguards to reduce the chance for spills. Perform
regular maintenance. Also, keep ample supplies of spill control and cleanup
materials at municipal facilities. Update spill cleanup materials as changes
occur in the types of chemicals stored on site.
COST CONSIDERATIONS. Costs will vary depending on the size of the
facility and the necessary controls.
REGULATORY CONSIDERATIONS. Consider requiring smaller secondary containment areas (less than 60 m [200 sq ft]) to be connected to the
sanitary sewer and prohibiting any hard connections to the storm drain.
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ADMINISTRATIVE AND STAFFING CONSIDERATIONS. This BMP
has no significant administrative or staffing requirements. However, employees should be trained in spill prevention and cleanup.
LIMITATIONS. For larger spills, a private spill cleanup company or hazardous materials team may be necessary.

ILLEGAL DUMPING CONTROL
The use of measures to detect, correct, and enforce against the illegal dumping of pollutants in gutters and streets and into the storm drain system and
creeks can have a significant effect on stormwater quality. This BMP includes controls of indirect sources (for example, overwatering after pesticide
use on a lawn) and direct sources.
The remedial focus of this BMP contrasts with the preventive focus of the
material disposal and recycling BMPs in this chapter. Illegal discharges
through physical connections are addressed in the section on illicit connection BMPs.
APPROACH. Public awareness is the key to this BMP. Train municipal
employees and educate the general public to recognize and report illegal
dumping. Deputize municipal staff with the authority to write environmental
tickets. Establish a system for tracking incidents. Consider indirect sources to
be as important and typical, if not more so, than direct sources.
COST CONSIDERATIONS. The primary cost is for staff time. The cost
depends on how aggressively a program is implemented. Additionally, a
database is useful for defining and tracking the magnitude of the problem.
REGULATORY CONSIDERATIONS. Municipal codes should include
sections prohibiting the discharge of soil, debris, refuse, hazardous wastes,
and other pollutants to the storm sewer system. State laws may authorize the
confiscation or impoundment of vehicles involved in illegal dumping.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. This BMP
requires technical staff to detect and investigate illegal dumping violations
and coordinate public education. Legal staff members are required to pursue
prosecution. The training of technical staff in identifying and documenting illegal dumping incidents is also required.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
Educate the public about antidumping ordinances (fold into existing household hazardous waste program). Awareness of the issue accomplishes two
things: the receiver of the information understands the issue and, therefore, is
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unlikely to cause a problem, and the public’s awareness often helps detect
other violations.
LIMITATIONS. The elimination of illegal dumping depends on the availability, convenience, and cost of alternative means of disposal. Some communities encourage homeowners and commercial establishments to rake yard
or green waste into the street for pickup. For the most part, the general public
does not know when they are using the storm drain system, which ieads to a
large volume of indirect discharges.

STREET CLEANING
Some reduction in the discharge of pollutants to stormwater from street surfaces can be accomplished by conducting street cleaning on a regular basis.
APPROACH. The following approaches may be effective in implementing
and maintaining the street-cleaning BMP:
¯ Prioritize cleaning to use the most sophisticated sweepers, at the highest frequency, and in areas with the highest pollutant loading.
¯ Optimize cleaning frequency based on interevent times (for example,
the dry period between storms).
¯ Increase sweeping frequency just before the rainy season.
¯ Keep in mind that proper maintenance and operation of sweepers
greatly increases their efficiency.
¯ Keep accurate operation logs to track program.
COST CONSIDERATIONS. Any street-cleaning program for water quality improvement requires a significant capital and O & M budget. Sweeper
costs range from $65 000 to $120 000 per machine, depending on the type.
There is a definite cost-benefit relationship between increased sweeping efficiency/frequency and pollutant removal that a municipality should understand before making significant changes to its existing street-sweeping program.
REGULATORY CONSIDERATIONS. Densely populated areas or heavily used streets may require parking regulations to clear streets for cleaning.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. The following considerations may apply to the street-cleaning BMP:
¯ Sweeper operators and maintenance, supervisory, and administrative
personnel are required.
¯ Traffic control officers may be required to enforce parking restrictions.
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¯ Skillful design of cleaning routes is required for a program to be productive.
¯ Arrangements must be made for disposal of collected wastes.
¯ Operators must be trained in proper sweeper operation.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
The general public should be educated about the need to obey parking restrictions and participate by using litter receptacles to reduce street litter.
LIMITATIONS. The following limitations may apply to this BMP:
¯
¯
¯
¯

No currently available conxlentional sweeper is effective at removing
oil and grease.
Mechanical sweepers are not effective at removing fine sediment.
Parked cars are the primary obstacles to effective street sweeping.
Effectiveness may also be limited by street condition, traffic congestion, presence of construction projects, climatic conditions, and condition of curbs.

EXAMPLES OF EFFECTIVE PROGRAMS. In San Francisco, California, 90% of the streets are swept at least once per week, and some sections
are swept two to three times per week. San Francisco is also converting as
much of its fleet as possible to vacuum sweepers. The effects of these actions
are less clear in separate sewer areas, but there are examples of other effective programs. These inctude the city of Beverly Hills, California, which
sweeps all streets in the commercial district six times per week and all streets
in the residential area at least once per week.

CATCH BASIN CLEANING
Catch basin and stormwater inlet maintenance should be done on a regular
basis to remove pollutants, reduce high pollutant concentrations during the
first flush of storms, prevent dogging of the downstream conveyance system, and restore the catch basin’ s sediment-trapping capacity.
APPROACH. Catch basins should be cleaned regularly enough to reduce
the possibility of sediment and pollutant loading from the flushing effect of
stormwater inflow. A catch basin that becomes a source rather than a sink for
sediments is not being cleaned frequently enough. Prioritize maintenance to
clean catch basins and inlets in areas with the highest pollutant loading and
in areas near sensitive water bodies. Keep accurate operation logs m track
the program.
COST CONSIDERATIONS. A catch basin cleaning program requires a
significant capital and O & M budget because of the typically large number

Source Controls

149

R0017486

of catch basins in any given area and the high cost of labor and specialized
equipment to do the work. Except for small communities, with relatively few
catch basins that may be cleaned manually, most municipalities will require
mechanical cleaners such as eductors, vacuums, or bucket loaders.
REGULATORY CONSIDERATIONS. There are no regulatory requirements for this BMP. Municipal codes should include sections prohibiting the
disposal of soil, debris, refuse, hazardous waste, and other pollutants into the
storm sewer system.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. The following administrative and staffing considerations may apply to this BMP:
¯

Two-person teams are required to clean catch basins with vacuum
trucks.
¯ Arrangements must be made for the proper disposal of collected
wastes.
¯ Crews must be trained in proper maintenance, including recordkeeping, disposal, and safety procedures.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
For this BMP to be successful, educate contractors (cement, masonry, painting) and utility employees (telephone, cable, gas, and electric) about proper
waste disposal.
LIMITATIONS. The metal content of the decant and solids cleaned from a
catch basin should be periodically tested to determine if the decant violates
limits for disposal to the wastewater treatment plant or if the solids would be
classified as a hazardous waste.

VEGETATION CONTROLS
Vegetation control typically involves a combination of mechanical methods
and careful application of chemicals (herbicides). Mechanical vegetation
methods are discussed herein; vegetation control by herbicides is addressed
in the housekeeping practices BMP described earlier in this chapter. Mechanical vegetation control includes leaving existing vegetation, cutting less frequently, hand cutting, planting low-maintenance vegetation, collecting and
properly disposing of clippings and cuttings, and educating employees and
the public.
APPROACH. The following are areas of concern:
¯ Steep slopes,
¯ Vegetated drainage channels,
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¯ Creeks,
¯ Areas adjacent to catch basins, and
¯ Detention/retention basins.
These areas are of less concern to stormwater quality:
¯ Flat or relatively fiat vegetated areas,
¯ Areas not adjacent to drainage structures, and
¯ Areas screened from drainage structures by vegetation.
COST CONSIDERATIONS. Additional costs will resuIt from upgrading
certain mowing equipment for bagging and hiring additional laborers involved in cutting by hand and picking up clippings.
REGULATORY CONSIDERATIONS. Local municipal antidumping ordinances can be used to ensure that when vegetation is controlled by cutting
or removal the waste is disposed of properly. Grading ordinances often prescribe controls and limits on exposure of soil after removal of vegetation. In
an effort to meet solid waste reduction goals, many municipalities require or
encourage composting yard waste instead of landfill disposal.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Additional labor may be needed to hand cut and pick up clippings from areas
where mechanical cutting and collection are not practical.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
Educate the public about careful use of or alternatives to herbicides, proper
disposal of clippings and cuttings, and the effect of erosion from exposed
soil.
LIMITATIONS. The public may not find existing, natural, or low-maintenance vegetation as attractive or desirable as ornamental or higher maintenance vegetation in some situations.

STORM DRAIN FLUSHING
A storm drain is "flushed" with water to suspend and remove depbsited materials. Flushing is particularly beneficial for storm drain pipes with grades too
flat to be self-cleansing. Flushing helps ensure pipes convey design flow and
removes pollutants from the storm drain system.
APPROACH. Locate reaches of storm drain with deposit problems and develop a flushing schedule that keeps the pipe clear of excessive buildup.
Also, consider flushing portions of the storm drain system upstream of the
problem area, including gutters and streets, as a preventive measure and an
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opportunity to remove more pollutants (assuming the collection system is
sufficient).
COST CONSIDERATIONS. Unless flushing is done to a dry or wet detention area or the sanitary sewer, the collection of liquid and sediments may
be costly in terms of pollutant removal benefits.
The following equipment may be required:
¯ Water source (water tank truck, ftre hydrant),
¯ Sediment collector (evacuator/vacuum truck, dredge),
¯ Inflatable bladders to block flow from exiting pipe, or
¯ Sediment and turbidity containment and treatment equipment, if flushing to an open channel.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. With
storm drain flushing, the following considerations should be noted:
¯

Two-person teams are needed for routine sediment removal and flush
water collection.
¯ Equipment operators are required.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
If large-scale flushing activities are undertaken, local residents should be informed in advance. The public should be educated about the purpose of
storm drains and the problems created by illegal dumping.
LIMITATIONS. These limitations may apply:
¯ Flushing is most effective in small-diameter pipes.
¯ The availability of sufficient water to do the job must be ensured.
¯ Personnel may have difficulty finding a downstream area to collect
sediments.
¯ Flushing requires liquid~sediment disposal.
¯ The disposal of flushed effluent to the sanitary sewer may be prohibited in some areas because of inflow capacity and water quality concerns of the local wastewater treatment plant.

ROADWAY AND BRIDGE
MAINTENANCE
Methods to prevent or reduce the discharge of pollutants to stormwater from
roadway and bridge maintenance include paving as little area as possible, designing bridges to collect and convey stormwater, using measures to prevent
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runon and runoff, properly disposing of maintenance wastes, and training
employees and subcontractors.
APPROACH. Address stormwater pollution from roadway and bridge
maintenance on a site-specific basis. The disposition and subsequent magnirude of pollutants found in road and bridge runoff is variable and affected by
climate, surrounding land use, roadway or bridge design, traffic volume, and
frequency and severity of accidental spills.
COST CONSIDERATIONS. This BMP is typically low in cost. Additionally, keep ample supplies of drip pans or absorbent materials on site.
REGULATORY CONSIDERATIONS. Consider requiring new bridges to
incorporate treatment control BMPs to the design. For more information on
treatment control BMPs, see Chapter 5 of this publication.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. This BMP
has no significant administrative or staffing requirements. Inspect the activities of employees and subcontractors to ensure that measures to reduce the
stormwater effects of roadway and bridge maintenance are being followed.
Require engineering staff or consulting firms to address stormwater quality
in new bridge designs or existing bridge retrofits.
LIMITATIONS. There are no significant limitations to this BMP.
EXAMPLES OF EFFECTIVE PROGRAMS. The county of Alameda,
California, recently wrapped a 56-year old bridge with tarpaulins so that
workers could remove lead paint without allowing toxics to fall into the local
estuary or blow away in the wind.

DETENTION AND
INFILTRATION DEVICE

MAINTENANCE
Proper maintenance and sediment removal are required on both a routine and
corrective basis to promote effective stormwater pollutant removal efficiencies for wet and dry detention pond and infiltration devices.
APPROACH. These approaches may be beneficial for a detention and inf’dtration device maintenance BMP:

¯
¯

Remove silt after sufficient accumulation.
Periodically clean accumulated sediment and silt from pretreatment inlets.
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¯ Infiltration device silt removal should occur when the infiltration rate
drops below 13 mm (0.5 in.) per hour.
¯ Removal of accumulated paper, trash, and debris should occur at least
every 6 months or as needed to prevent clogging of control devices.
¯ Vegetation growth should not be allowed to exceed approximately 4.5
m (18 in.) in height.
¯ Mow the slopes periodically and check for clogging, erosion, and tree
growth on the embankment.
¯ Corrective maintenance may require more frequent attention.
COST CONSIDERATIONS. Frequent sediment removal is labor intensive
and costly. Transport and disposal costs for waste material will vary proportionately with the volume of material. Disposal costs can be high if sediments
have high levels of toxics. Other cost considerations are vehicles, dump
trucks, bulldozers, backhoes, excavators, mowers, weed trimmers, sickles,
machetes, shovels, rakes, and personal protective equipment (goggles, dust
masks, coveralls, boots, and, gloves)."
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Two-person teams are needed for routine sir removal and excavation. A program
manager is needed to track maintenance activities and provide field assistance. A staff team is needed for corrective maintenance activities. Training
in appropriate excavation and maintenance procedures and proper waste disposal procedures is needed.
REGULATORY CONSIDERATIONS. Permits may be required by the
U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, or state parks
and wildlife agencies.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
It may be useful to create a public education campaign to explain the function of wet and dry detention pond and infiltration devices and their operational requirements for proper effectiveness. Also, encourage the public to report wet and dry detention pond and infiltration devices needing
maintenance.
LIMITATIONS. Dredging sediments in a wet detention pond produces
slurried waste that often exceeds the limits for acceptability used by many
landfills. Frequent sediment removal is labor and cost intensive. Care should
be taken when using monitoring wells so as not to provide a conduit to the
unsaturated zone under basins, which might lead to groundwater contamination.
EXAMPLES OF EFFECTIVE PROGRAMS. Because of fiat terrain and
few water courses, the city of Fresno, California, built almost 100 stormwater
retention/recharge basins to dispose of surface runoff and recharge an
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aquifer. Monitoring confh-med that a variety of organic and inorganic contaminants generated in the catchments are removed by sorption within the top
4 cm of sediment in the recharge basins, making these contaminants available
for removal and disposal through routine maintenance. Monitoring results
also show that contaminants have not degraded groundwater quality beneath
the basins.

STORM CHANNEL AND

CREEK MAINTENANCE
Reduction of pollutant levels in stormwater can be achieved by regularly removing illegally dumped items and material from storm drainage channels
and creeks. Channel characteristics can be modified to enhance pollutant removal and hydraulic capacity.
APPROACH. The following approaches may be beneficial to storm channel and creek maintenance:
¯ Identify illegal dumping "hot" spots; conduct regular inspection and
cleanup of hot spots and other storm drainage areas where illegal
dumping and disposal occurs.
¯ Post "No Littering" signs with a phone number for reporting a dumping in progress.
¯ Adopt and enforce substantial penalties for illegal dumping and disposal.
¯ Modify storm channel characteristics to improve channel hydraulics,
increase pollutant removals, and enhance channel and creek aesthetic
and habitat value.
¯ Maintain accurate logs to evaluate materials removed and improvements made.
¯ Establish buffer zones along creeks.
COST CONSIDERATIONS. The following cost considerations may apply
to this BMP:
¯ The purchase and installation of signs,
¯ The cost of vehicle(s) to haul illegally, disposed items and material to
landfills,
¯ The rental of heavy equipment to remove larger items (for example,
car bodies) from channels,
¯ The purchase of landfill space to dispose of illegally dumped items and
material, and
¯ Capital and maintenance costs for channel modifications.
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REGULATORY CONSIDERATIONS. Regulatory considerations include
the adoption of substantial penalties for illegal dumping and disposal.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Larger
municipalities should commit at least one full-time staff person; smaller municipalirAes should commit at least one part-time staff person. Additional
staff can be added as needed. Staff will need training in channel maintenance
and use of heavy equipment and training in the identification and handling of
hazardous materials and wastes.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
The storm channel and creek maintenance BMP may require the following:
¯ Education on the need for proper disposal of refuse;
¯ Notification of penalties for illegal dumping and disposal; and
¯ Promotion of volunteer services to create litter collection ~oups (such
as Adopt-a-Stream).
LIMITATIONS. Cleanup activities may create a slight disturbance for local aquatic species. Access to items and material on private property may be
limited. Tradeoffs may exist between channel hydraulics and water quality
habitat. Worker and public safety may be at risk in high-crime areas.

ILLICIT CONNECTION

PREVENTION
Preventing unwarranted physical connections to the storm drain system from
sanitary sewers and floor drains through regulation, regular inspection, testing, and education can remove a significant source of stormwater pollution.
APPROACH. The following steps are components of this BMP:
¯ Ensure that existing municipal building and plumbing codes prohibit
physical connections of nonstormwater discharges to the storm drain
system.
¯ Require visual inspection of new developments or redevelopments
during the development phase.
¯ Develop documentation and recordkeeping protocols to track inspections and catalog the storm drain system.
¯ Use techniques such as zinc chloride smoke testing, fluorometric dye
testing, and television camera inspection to verify physical connections.
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COST CONSIDERATIONS. Zinc chloride smoke testing, fluoromeWic
dye testing, and television camera inspection can be cost considerations.
Also, there may be additional labor and equipment costs for verification of
plumbing connections.
REGULATORY CONSIDERATIONS. Ensure that existing building and
plumbing codes prohibit physical connection to the storm drain system of
nonstormwater discharges, and establish penalties for such action. Implement
procedures to inspect and verify that new construction development does not
interface with the storm drain system.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Building
and plumbing inspectors must verify and document that inappropriate discharges are not allowed through connections to the storm drain system. Zinc
chloride smoke testing, fluorometric dye testing, or television inspection may
be necessary for the verification of illicit connections. Additional staff time
is required for verification and documentation of proper connections to the
storm drain system.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
Consider a community awareness program (using various media), targeting
appropriate audiences (homeowners, businesses, and contractors) to warn
against improper connections to the storm drain system and encourage public
reporting of illegal connections through a community hot line telephone
number. Notify community and local fire departments before testing with
zinc chloride smoke testing and fluorometric dye testing in targeted areas.
LIMITATIONS. The following limitations may be applicable:
¯ Proper connections may be verified on date of inspection but could be
altered afterwards by illicit connections.
¯ The cost for inspection equipment can be high.
¯ The removal of an illicit connection from the storm drain system to the
sanitary sewer may require the approval of the local sewer authority.
¯ Improper physical connections to the storm drain system can occur in
a number of ways, such as the overflow of crossconnects from sanitary
sewers and floor drains from businesses such as auto shops and restaurants.

ILLICIT CONNECTION---DETECTION AND REMOVAL
Control procedures for the detection and removal of illegal connections from
the storm drain conveyance system should be implemented to reduce or pre-

Source Controls

157

R00’17494

vent unauthorized discharges to receiving waters. Procedures include field
screening, follow-up testing, and complaint investigation.
APPROACH. The approach can involve any or all of the following:
¯
¯
¯
¯
¯
¯
¯

Field screening program;
Sampling program, including beach sampling during dry weather;
Fluorometric dye testing (suspected source testing);
Zinc chloride smoke testing (suspected source testing);
Television camera inspection;
Physical inspection testing;
Citizens’ complaints on a community hotline to report suspected illegal connections; and
¯ Correction by plugging, disconnecting, or otherwise eliminating the
discharge route.
COST CONSIDERATIONS. Considerations for this BMP can include program initialization costs for procuring necessary equipment and training. Explore the possibility of equipment sharing with municipal wastewater treatment departments.
Keep in mind that illegal connection location techniques can be labor and
equipment intensive.
The following equipment may be necessary:
¯ Personal protective equipment such as hardhats, boots, plastic gloves,
and coveralls;
¯ Sampling containers and equipment;
¯ U.S. EPA-recommended stormwater test kits;
¯ Fluorometric dye and fluorometer (optional);
¯ Zinc chloride smoke and dispersal fans;
¯ Pipeline television camera with videocassette recorder;
¯ Self-contained breathing apparatus;
¯ Oxygen/toxic/combustible gas detection meters;
¯ Vehicle(s); and
¯ Aboveground communication.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Administrative and staffing considerations include the following items:
¯ Two-person teams are required for field screening and sampling activities.
¯ Larger staff teams (at least one additional member) are required for
fluorometric dye and zinc chloride smoke testing or television camera
inspection and physical inspection with confined space entry.
¯ Staffing a community hotline telephone number may be necessary.
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¯ Program coordination is needed for emergencies and recordkeeping.
¯ Health and safety training required by the Occupational Safety and
Health Administration (OSHA) (29 CFR 1910.120), with annual refresher training, may be needed.
¯ Confined space entry training (federal OSHA 29 CFR 1910.146) may
be needed as required by OSHA.
¯ Procedural training (field screening, sampling, dye or smoke testing,
television or other inspection, source training, and corrective and mitigative techniques) of staff may be necessary.
PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
Encourage public reporting of improper waste disposal or evidence of illicit
connections. Community notification, including notifying the local fire department, is required in targeted areas for zinc chloride smoke testing.
LIMITATIONS. Local ordinances must specify access fights to private
property to allow for field screening and testing along storm drain system
right-of-ways. Additionally, local ordinances may require that the source be
suspected for guaranteed rights of entry to conduct verification testing.
EXAMPLES OF EFFECTIVE PROGRAMS. The Fort Worth, Texas,
Drainage Water Pollution Control Program is action-oriented and designed to
monitor and correct nonstormwater discharges in urban storm drain systems
using innovative screening, tracing, and corrective techniques. Staff requirements are one full-time staff member equivalent per year (three part-time
staff members are used from other programs) for a total labor cost of $30
000. Equipment, supplies, and services range from $20 000 to $50 000 per
year, depending on the level of activity and co-utilization of city services.
Costs could be higher for initial start-up and equipment purchases. If another
program were unable to use existing city staff, additional costs would be expected.

LEAKING SANITARY SEWER
CONTROL
Control procedures should be implemented for identifying, repairing, and remediating infiltration, inflow, and wet weather overflows from sanitary sewers to the storm drain conveyance system. Procedures include field screening,
follow-up testing, and compliance investigation.
APPROACH. The approaches listed below may be useful for sanitary sewer
control:
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¯

Identify dry weather infiltration and inflow first. Wet weather overflow connections are difficult to locate.
¯ Locate wet weather overflows and leaking sanitary sewers using conventional source identification techniques, including
Field screening program (inciuding field analytical testing),
Fluorometric dye testing,
Zinc chloride smoke testing,
Television camera inspection,
Nessler reagent test kits for ammonia detection, and
Citizens’ hot line for reporting of wet weather sanitary overflows.

COST CONSIDERATIONS. Cost considerations include the following:
¯ There may be program costs for procuring necessary equipment and
training.
¯ Departmental cooperation is recommended for sharing or borrowing
staff resources and equipment from municipal wastewater treatment
departments. Infiltration, inflow, and wet weather overflows from sanitary sewers can be labor and equipment intensive to locate.
¯ The following equipment may be needed:
Personal protective equipment (such as hardhats, boots, plastic
gloves, and coveralls);
Sampling containers/equipment;
Storrnwater test kits (recommended by U.S. EPA);
Zinc chloride smoke and dispersal fans;
Fluorometric dye and fluorometer (optional);
Pipeline television camera with videocassette recorder;
Self-contained breathing apparatus;
Oxygen/toxic/combustible gas detection meters;
Vehicle(s), and
Aboveground communication.
ADMINISTRATIVE AND STAFFING CONSIDERATIONS. Two-person teams are needed to perform field screening and associated sampling.
Larger teams (at least one additional member) are required for fluorometric
dye testing, zinc chloride smoke testing, television camera inspection, and
physical inspection with confined space entry. Program coordination is required for handling emergencies and recordkeeping.
Health and safety training (required by OSHA, 29 CFR 1910.129), with
annual refresher training, is needed. Confined space entry training (federal
OSHA, 29 CFR 1910.146) may be needed. Also, procedural training (field
screening, sampling, dye/smoke testing, television or other inspection, source
training, and corrective/mitigative techniques) of staff may be needed.
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PUBLIC EDUCATION AND PARTICIPATION CONSIDERATIONS.
Consider a public awareness program through local media to identify the
problem of sanitary infiltration, inflow, and wet weather overflows to the
storm sewer system.
Establish a community response hotline for reporting observed sanitary
infiltration or leaks and wet weather sanitary overflows to the storm sewer
system. Finally, remember that public notification, including notifying the local fire department, is required for fluorometric dye or zinc chloride smoke
testing in targeted areas.
LIMITATIONS. The local ordinance must specify access rights to private
property to allow for field screening and testing along storm drain system
right-of-ways. Also, local ordinances may require that the source be suspected for guaranteed rights of entry to conduct verification testing.
EXAMPLES OF EFFECTIVE PROGRAMS. The city of Stockton, California, Municipal Stormwater Discharge Management Program contains a
comprehensive program element created to prevent, detect, and eliminate illegal connections to storm sewers.
The city of Fort Worth, Texas, Drainage Water Pollution Control Program
is an action-oriented program designed for corrective measures using innovative biotoxicity testing. Staffing requirements are one full-time person per
year for a total labor cost of $30 000. Equipment, supplies, and services costs
approximately $50 000 per year.
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The selection and successful design of selected passive treatment controls often called structural best management practices (BMPs) for stormwater quality enhancement is the cornerstone of stormwater management in newly developing and redeveloping urban areas. It is also possible sometimes to
retrofit BMPs in already developed parts of a municipality; however, the
costs can be high.
Overall, structural BMPs are most applicable to developing and redeveloping areas. The cost effectiveness of each control has to be considered and
measured against the actual environmental benefits realized. One price of urban society is the indelible mark it leaves on the ecology of urban areas.
Through the use of structural BMPs, these effects can be, in part, mitigated as
new urban centers develop and the old ones redevelop or expand. It is unlikely, however, that all effects of urbanization can be eliminated.
This chapter will address how several known structural BMPs can be
evaluated for use at any given site and, after being selected, how each can be
sized and configured. The control practices described are those that have a
known performance track record. Other practices and types of controls are
evolving and may eventually prove to be superior to those described herein.
However, this manual is limited to established state of practice at the time of
publication. New and evolving practices will be the topic of future updates.
Structural BMPs require commitment of resources for initial construction and
continuing operation and maintenance. Despite the development of technology mandates that new concepts be tried and tested, the bottom line is that
whatever controls are used, the designer, the client, and often the regulator
need to have sufficient confidence in their performance before attempting to
use them. As a result, the testing of newer concepts is sometimes better left to
government agencies or risk takers in industry, who can provide the new design technologies to the stormwater professionals.
This chapter will cover the following topics:
¯
¯
¯
¯
¯
¯
¯
¯
¯
¯

Stormwater quality hydrology;
Selection of treatment facilities (that is, structural BMPs);
Operation and maintenance needs of tr.eatment facilities;
Swales and filter strips;
Stormwater infiltration, including minimized connected impervious
area;
Extended detention;
Retention (wet) ponds;
Constructed wetlands;
Media filtration; and
0il and water separators.

The above topics can be better understood when the reader has a thorough
understanding of the municipal system and its relationship to stormwater
quality and quantity management infrastructure. Issues such as community
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needs and fiscal strength, local priorities and preferences, regulatory demands, other infrastructure needs and fiscal demands, and many other’s are
part of the equation. Also, this chapter is most useful if the reader has become familiar with the topics discussed in Chapters 1 through 4.
Ideally, structural BMPs should be a part of the treatment train discussed
in Chapter 4---namely, source control BMPs. Good housekeeping measures
need to be practiced to ensure adequate performance and longevity of structural facilities. For example, if erosion control during construction is not being rigorously practiced within the catchment being served by the structural
control facility, the facility will probably be rendered inoperative in a short
time. For example, a detention basin, a retention pond, or a constructed wetland will fill with sediment, and infiltration devices will fail. Thus, without
implementing source erosion controls, the investment in the structural facilities will be lost, and expensive rehabilitative maintenance or reconstruction
of these facilities will then be needed to return them to a working condition.
It is best that the practices described in Chapter 5 be selected through a
comprehensive planning process. This could involve systemwide simulation
of rainfall and runoff processes, preferably using a continuous model. Some
of the selection of practices actually may be based on monitoring, bioassessments, or the understanding of effects on the receiving systems. Chapters 1,
2, and 3 address all of those topics and form the foundation and an introduction to all topics covered in this chapter.

HYDROLOGY FOR THE
MANAGEMENT OF
STORMWA TER QUALITY
In 1990, the U.S. Environmental Protection Agency (U.S. EPA) promulgated
National Pollution Discharge Elimination System regulations regarding the
permitting of stormwater discharges from municipal storm sewer systems.
These rules require the municipalities to reduce the pollutants in urban runoff
to the maximum extent practicable (MEP). The definition of MEP for the
control of stormwater pollutant discharges has focused primarily on the application of economically achievable management practices. Because
stormwater runoff rates and volumes vary from storm to storm, the statisticai
probabilities of runoff events and their management have to be considered in
the development of practices to meet the MEP goal. It is paramount that the
hydrology of urban runoff be examined within this context.
The type and size of storm runoff events to use for the design of runoff
treatment systems need to be examined. ’Treatment systems" are those measures that are often referred to in the literature as "BMPs." Among these are
swales; buffer strips; infiltration basins and percolation trenches; extended
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detention basins; "wet" ponds that retain some or all of one event’s runoff
until it is displaced by the runoff from a subsequent event; media filters; and
a variety of other devices and facilities. Guidelines for the design of these
types of facilities can be found in this chapter and elsewhere (Livingston et
aL, 1988; Roesner et aL, 1989; Schueler, 1987; Urbonas and Roesner [Eds.],
1986; and Urbonas and Stahre, 1993).
LONG-TERM RAINFALL CHARACTERISTICS. Hydrologists typically look at the infrequent events: either large storms for drainage and flood
protection or drought periods for water supply development. But what characteristics are representative of the storms that produce most rainfall on a
long-term basis?
Figure 5.1 presents the cumulative probability distribution of daily precipitation data for 40 years at Orlando, Florida, and Cincinnati, Ohio. These data
have been screened to include only precipitation events 2.5 mm (0.1 in.) or
greater in Cincinnati and 1.5 mm (0.06 in.) or greater in Orlando. Cumulative
occurrence probabilities were computed for values ranging from 2.5 to 51
mm (0.1 to 2.0 in.).
Examination of Figure 5. l reveals most of the daily values to be less than
25 mm (1 in.) in total depths. In Orlando, which averages 1 270 mm (52 in.)
of rainfall per year, 90% of these events produce less than 36 mm (1.4 in.) of
rainfall. In Cincinnati, which has 1 016 mm (40 in.) per year of precipitation,
90% of the events produce tess than 20 mm (0.8 in.) of rainfall. By contrast,
100

2O

Figure 5.1

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Daily (24-h) Rainfall, in.

1 1.2 1.4 2

Cumulative probability distribution of daily precipitation
for two cities in the U.S. (in. × 25.4 = mm) (Roesner et
al., 1991).
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the 2-year, 24-hour storm produces precipitation of 127 mm (5.0 in.) in Orlando and 74 mm (2.9 in.) in Cincinnati. This suggests that capturing and
treating runoff from "smaller" storms should capture a large percentage of
the runoff events and runoff volume that occur from the urban landscape.
Also, a water quality facility capable of capturing these smaller storms would
also capture the "f’~rst flush" portion of the larger, infrequently occurring
runoff events.
CAPTURE OF STORMWATER RUNOFF. To illustrate the terms
"smaller" and "most" discussed earlier, long-term simulations of runoff were
examined for six U.S. cities by Roesner et al. (1991) using the Storage,
Treatment, Overflow, Runoff Model (STORM). The six cities were Butte,
Montana; Chattanooga, Tennessee; Cincinnati, Ohio; Detroit, Michigan; San
Francisco, California; and Tucson, Arizona. The Storage, Treatment, Overflow, Runoff Model is a simplified hydrologic model that translates a time
series of hourly rainfall to runoff then routes the runoff through detention
storage.
Hourly precipitation records of 40 to 60 years were processed by Roesner
et aL (1991) for a variety of detention basin sizes for the six cities. These
simulations were performed using the characteristics of the most typically
occurring urban developments found in each city. Table 5.1 lists the average
annual rainfall and the area-weighted runoff coefficient at each of the study
watersheds. Runoff capture efficiencies of detention basins were tested using
an outflow discharge rate that emptied or drained the design storage volume
in 24 hours. This drawdown time was based on field study flndhags by Grizzard et al. (t986) in the Washington, D.C., area. They determined that a detention basin had to be designed to empty out a volume equal to the average
runoff event’s volume in no less than 24 hours to be an effective stormwater
quality enhancement facility. The findings by Roesner et al. (1991) are illustrated in Figure 5.2.
One way to define a cost-effective basin size is to represent it as that
which is located on the "knee of the curve" for capture efficiency. This
"knee" is evident on the six curves in Figure 5.2. Urbonas et al. (1990) have
Table 5.1

Hydrologic parameters used at six study watersheds
(Roesner et al., 1991).
City

Average annual
rainfall, in. (mm)

Runoff coefficient of
study watershed

Butte, Montana
Chattanooga, Tennessee
Cincinnati, Ohio
Detroit, Michigan
San Francisco, California
Tucson, Arizona

14.6 (371)
29.5 (749)
39.9 (1 013)
35.0 (889)
19.3 (490)
11.6 (295)

0.44
0.63
0.50
0.47
0.65
0.50
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Figure 5.2

Runoff capture rates versus unit storage volume at six
study sites (Roesner et al., 1991).

defined this "knee" as the "optimized" capture volume and reported on a sensitivity study they performed relative to this volume for the Denver, Colorado, area. Later, Urbonas and Stahre (1993) redefined this "knee" as the
"maximized" volume because it is the point at which rapidly diminishing returns in the number of runoff events captured begin to occur. For each of the
six study watersheds previously described, the maximized storage volume
values are listed in Table 5.2.
The sensitivity investigation by Urbonas et al. (1990) also estimated the
average annual stormwater removal rates of total suspended sediments using
the maximized volume as the surcharge storage above a permanent pool of a
retention pond. Estimates of total suspended sediment removals were performed using the procedure reported by Driscoll (1983). Similarly, the runoff

Table 5.2

Maximized unit storage volume at six study watersheds
(Roesner et al., 1991).
Maximized storage volume~
City

in. (mm)

ac-fffac (m3/ha)

Butte, Montana
Chattanooga, Tennessee
Cincinnati, Ohio
Detroit, Michigan
San Francisco, California
Tucson, Arizona

0.25 (6.4)
0.50 (12.7)
0.40 (10.2)
0.30 (7.6)
0.80 (20.3)
0.30 (7.6)

0.021 (63.5)
0.042 (127)
0.033 (102)
0.025 (76.2)
0.067 (203)
0.025 (76.2)

~ Based on the ratio of runoff volume captured from all storms.
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Table 5.3

Sensitivity of the best management practice capture
volume in Denver, Colorado (Urbonas et al., 1990).

Capture
volume to
maximized
volume ratio

Annual
runoff
volume
captured, %

Number
of storms
completely
captured

Average annual
total suspended
sediments
removed, %

0.7
1.0
2.0

75
85
94

27
3O
. 33

86
88
90

capture and total suspended sediment removal efficiencies were estimated
for capture volumes equal to 70 and 200% of the maximized volume. These
findings are summarized in Table 5.3.
Review of Table 5.3 shows that doubling of the maximized capture volume results in a very small increase in the total annual runoff volume captured and an insignificant increase in the average annual removal of total suspended sediments. When 70% of the maximized volume is used, only a
moderate decrease occurs in the volume of runoff captured and an insignificant decrease in the annual total suspended sediment load removed. Based on
these findings, the Denver, Colorado, municipal area adopted an 80th percentile runoff event (that is, 95% of the maximized event) as the basis for the
sizing of stormwater quality BMPs. This 80th percentile runoff event is now
considered by the municipalities in this semiarid region of the U.S. as cost
effective for stormwater quality management and is viewed as the design
event that achieves MEP definition under the Clean Water Act.
Although the MEP event is not clearly defined by the regulations, insight
to the appropriate MEP design event can be gained by performing an analysis of local long-term hourly rainfall data similar to those reported in Tables
5.1 though 5.3. These analyses form a basis for making a rational decision in
defining sizing criteria for various BMPs. As an example, the maximized
unit runoff volume for a watershed in Denver, Colorado, with a runoff coefficient C = 0.5, is 7 mm (0.28 watershed in.), or 70 m3/ha (0.023 ac-ft/ac).
This compares well with the maximized storage volumes listed in Table 5.2
for Butte, Montana, and Tucson, Arizona--namely, the two semiarid communities on that list.
As can be seen from Figure 5.2 and Tables 5.2 and 5.3, most runoff-producing events occur from the predominant population of smaller storms,
namely, less than 13 to 25 mm (0.5 to 1.0 in.) of precipitation. To be effective, stormwater quality management should be designed based on these
smaller events. As a result, detention facilities, wetland basins, infilmition facilities, media filters, and possibly swales need to be sized to accommodate
runoff volumes and flows from such storm events to maximize pollution
control benefits in a cost-effective manner.
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AN APPROACH FOR ESTIMATING STORMWATER QUALITY
CAPTURE VOLUME. Estimating a Maximized Water Quality Capture
Volume. Whenever local resources permit, the stormwater quality capture
volume may best be found using continuous hydrologic simulation and local
long-term hourly (or lesser time increment) precipitation records (see Chapter 3). However, it is possible to obtain a first-order esdmate of the needed
capture volume using simplified procedures that target the most typically occurring population of runoff events.
Figure 5.3 contains a map of the contiguous 48 states of the U.S. with the
mean annual runoff-producing rainfall depths superimposed (Driscoll et al.,
1989). These mean depths are based on a 6-hour interevent time to define a
new storm event and a minimum depth of 2.5 mm (0.10 in.) of precipitation
for a storm to produce incipient runoff. After an extensive analysis of a number of long-term precipitation records from different meteorological regions
of the U.S., Guo and Urbonas (1995) found simple regression equations to
relate the mean precipitation depths in Figure 5.3 to "maximized" water quality runoff capture volumes (that is, the knee of the cumulative probability
curve).
The analytical procedure was based on a simple transformation of each
storm’s volume of precipitation to a runoff volume using a coefficient of
runoff. To help with this transformation, a third-order regression equation,
Equation 5. I (Urbonas et al., 1990), was derived using data from more than
60 urban watersheds (U.S. EPA, 1983). Because the data were collected nationwide over a 2-year period, Equation 5. I should have broad applicability
in the U.S. for smaller storm events.
C = 0.858i3 -- 0.78iz + 0.774i + 0.04

(5.1)

Where
C = runoff coefficient, and
i = watershed imperviousness ratio; namely, percent total imperviousness divided by 100.
Equation 5.2 relates mean precipitation depth taken from Figure 5.3 to the
"maximized" detention volume. The coefficients listed in Table 5.4 are based
on an analysis of long-term data from seven precipitation gauging sites located in different meteorological regions of the U.S. The correlation of determination coefficient, r2, has a range of 0.80 to 0.97, which implies a strong
level of reliability.
(5.2)
Po = (a ¯ C) " P6
Where

Po = maximized detention volume determined using either the event
capture ratio or the volume capture ratio as its basis, watershed
in. (mm);
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Table 5.4

Values of coefficient a in Equation 5.2 for finding the
maximized detention storage volume (Gut and Urbonas,
1995).~
Drain time of capture volume

Event capture ratio
Volume capture ratio

a=
rz =
a=
rz =

12 hours

24 hours

48 hours

1.109
0.97
1.312
0.80

1.299
0.91
1.582
0.93

1.545
0.85
1.963
0.85

~ Approximately 85th percentile runoff event (range 82 to 88%).

a = regression constant from least-squares analysis;
C = watershed runoff coefficient; and
P6 = mean storm precipitation volume, watershed in. (ram).
Table 5.4 lists the maximized detention volume/mean precipitation ratios
based on either the ratio of the total number of storm runoff events captured
or the fraction of the total stormwater runoff volume from a catchment.
These can be used to estimate the annual average maximized detention volume at any given site. All that is needed is the watershed’s runoff coefficient
and its mean annual precipitation.
The actual size of the runoff event to target for water quality enhancement
should be based on the evaluation of local hydrology and water quality
needs. However, examination of Table 5.3 indicates that the use of larger detention volumes does not significantly improve the average annual removal
of total suspended sediments or other settleable constituents. It is likel3) that
an extended detention volume equal to a volume between the runoff from a
mean precipitation event taken from Figure 5.3 and the maximized event obtained using Equation 5.2 will provide the optimum-sized and most cost-effective BMP facility. A BMP sized to capture such a volume will also capture the leading edge (that is, ftrst flush) of the runoff hydrograph resulting
from larger storms.
Runoff volumes that exceed the design detention volume either bypass the
facility or receive less efficient treatment than do the smaller volume storms
and have only a minimal net effect on the detention basin’ s performance. If,
however, the design volume is larger and has an outlet to drain it in the same
amount of time as the smaller basin, the smallest runoff events will be detained only for a brief interval by the larger outlet. Analysis of long-term precipitation records in the U.S. shows that small events always seem to have
the greatest preponderance. As a result, oversizing the detention can cause
the most frequent runoff events to receive less treatment than provided by
properly designed smaller basins.
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Example of a Water Quality Capture Volume Estimate. It is desired to
estimate the maximized storage volume for a 223-ha (550-ac) watershed that
has 40% of its area covered by impervious surfaces. Assume that this site is
located in Houston, Texas (that is, the largest storm region of the U.S.). The
detention basin needs to be sized and designed to drain its water quality capture volume in no fewer than 24 hours. Substituting a value of 0.40 (that is
40/100) for the variable I in Equation 5.1 yields a runoff coefficient C =
0.30. Using Figure 5.3 we find the mean storm precipitation depth in Houston: P6 = 20.3 mm (0.8 in.). From Table 5.4 we find the coefficient a =
1.299 for the 24-hour drain time. Thus, the maximized detention volume is
calculated as follows:
P0 = (1.299 ¯ C) = 0.39 in. (0.026 ac-ft/ac)
P0 = 7.9 mm (79 m3/ha)
The volume of an extended detention basin for this 223-ha (550-ac) watershed needs to be 17 600 m3 (14.3 ac-ft). It is recommended that this volume
be increased by at least 20% to account for the loss in volume from sediment
accumulation. The final design then can show a total votume for the basin of
21 200 m3 (17.2 ac-ft) with an outlet designed to’empty out the bottom
17 600 m3 (14.3 ac-ft) of this volume in approximately 24 hours.

SELECTION OF TREATMENT

CONTROL BEST

MANAGEMENT PRACTICES
As discussed in Chapter 4, the selection of particular stormwater quality controis (that is, BMPs) is often decided by considerations other than technical
issues. These issues, among others, include
¯
¯
¯
¯
¯

Federals. state, and local regulations;
Real and perceived receiving water problems;
Beneficial uses of receiving waters to be protected;
The cost of the BMPs being considered;
Subjective and sometimes arbitrary acceptance by the regulators or
community groups; and
¯ Watershed studies.

While reduction of pollutants in stormwater discharges to the MEP is the
statutory requirement of the stormwater regulations, the real goal has to be
the reduction of effects to urban stormwater runoff on the receiving water.
The cost of the BMP is always a major consideration. Recognize that no sin-
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gle BMP is as effective as a "train" (that is series) of practices and controls.
The selection and design of structural BMPs is the topic of Chapter 5.
POINTS TO CONSIDER WHEN SELECTING BEST MANAGEMENT
PRACTICES. There are several general points that need to be considered
whenev.er selecting and designing any treatment control The following discussion highlights some of these points.
Source Control. As a f’~rst step in the treatment train, source controls should
be considered before the more expensive treatment controls are selected.
These good housekeeping practices can help to reduce the amount of pollutants coming into contact with stormwater and being transported to receiving
waters. Because the structural treatment controls will not remove all pollutants, the use of source controls will supplement, and thereby increase, the
efficiency of the total stormwater quality management system.
Local Climate. Many treatment controls rely on the "wet" state where vegetation, biological processes, or the presence of a permanent pool can enhance
pollutant removals. In arid and semiarid areas such as the southwest, such
treatment controls are not practical unless water losses resulting from evapotranspiration are repIaced in part or in total by municipal or irrigation supplies. The state of practice today has emerged from the observations of facilities in climates where the rainfall season is coincident with the growth of
vegetation and evaporation losses of pond surfaces. The designer needs to
make certain that controls being selected are compatible with local climatology and availability of water to keep these controls functional. For example,
a wetland basin in a semiarid dlimate may not have sufficient water to keep
the wetland species alive or healthy unless supplemental irrigation water is
provided, which may make this choice economically impractical.
Design Storm Size. The use of design storms for the sizing of water quality
controls are not the same as those selected for the design of facilities to control runoff rates for urban drainage. For example, the effect on a receiving
water by the pollutant washoff of a 25-year storm is inconsequential compared to the potential hydraulic damage. Of concern for water quality control
are the small, frequent events, smaller than the 1-year storm, that carry the
vast majority of runoff and pollutants. Stormwater quality hydrology is discussed earlier in this chapter.
Soil Erosion. The success of any BMP control facility is influenced by how
rigorously soil erosion protection is being practiced in the tributary watershed. In arid and semiarid climates, native vegetation can be sparse, allowing
for greater erosion during storms than in more moist climates. But, irrigated
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lawns in semiarid climates tend to reduce excessive erosion after the land becomes urbanized. Regardless of climate, higher-than-normal sediment loads
will affect the performance and maintenance requirements of treatment
controls.
Stormwater Pollutant Characteristics. Potential pollutants can be either in
particulate or dissolved form. Some BMPs will only remove particulates.
Other BMPs, such as wet ponds, are pulported to remove dissolved constituents and particulates. However, the data confirming this premise are limited and sometimes contradictory. Whenever specific pollutants are of particular concern, the designer needs to select treatment controls that are most
likely to best remove the constituents of greatest concern.
Multiple Uses. Consider the opportunities for integrating stormwater treatment needs with other community objectives. These include active and passive recreation, enhancing or protecting wildlife habitat, flood control, and
groundwater recharge.
Maintenance. None of the treatment controls described herein requires
active operation of equipment such as mechanical or chemical systems.
Nonetheless, they need to be maintained to operate as designed. The operation and maintenance needs of each facility have to be addressed because
their life-cycle costs should be considered.
Physical and Environmental Factors. The most typical physical and environmental factors that need to be considered in the selection of treatment
controls are
¯ Slope--most BMPs are sensitive to the local terrain slope. Certain
BMPs, such as swales and infiltration basins, cannot be used in steep
terrain, while others, such as detention basins and filters, can be made
to work on most reasonably sized land parcels.
¯ Area required--most BMPs require considerable land area. Some can
be placed underground at considerable expense.
¯ Soil--infiltration systems must be located on porous soils and subsoils. Vegetation requires good soils, while wet ponds require impermeable soils or lining.
¯ Water availability--the BMPs that rely on vegetation or a permanent
water pool for polluta.nt removal require water, which has to be available in adequate quantity during dry seasons.
¯ Aesthetics and safetymwhere visible or accessible to the public, aesthetics and safety are of concern.
¯ Hydraulic head--some BMPs need a drop in water elevation (for example, an extended detention outlet), which is a site topography issue.
¯ Environmental side effects--the design process should consider mos-
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quito breeding, groundwater contamination, opportunities for aquatic
and wildlife habitat, and active and passive recreation.
Regardless of the above factors, in all cases the treatment controls to be
used must be compatible with existing drainage or flood control objectives.
To a.ssist the user with the selection of treatment control BMPs in a given
watershed, the decision tree shown in Figure 5.4 was developed. This decision tree will lead to treatment control BMPs that are potentially applicable

~ Resoume Conservation Service
Resource Conservation Service

¯~

~ Area Greater than
~ 10at?
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NO /Are Nutrients)
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( Bedrock or Water~
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~
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<
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Yes /Cathment Area ~
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Pond with permanent pool
Constructed wetland
Med~a

Buffer strip
Swale
Infiltration

Figure 5.4

Decision tree ~or identifying potenti~ treatment consols
(ae x 0.404 = ha; ftx 0.304 8 = m).
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to a given site/region. Using the site characteristics and the design guidance
for the BMPs contained in this chapter, potentially applicable BMPs can be
designed and their cost can be estimated. Table 5.5 can then be filled out for
the watershed(s) or pollutant(s) of concern to narrow the focus to the most
cost-effective BMPs appropriate for the specific site and purpose.
On-Site Versus Regional Controls. Some structural BMPs can be used either as stand-alone, on-site treatment controls or as part of regional controls
for stormwater quality enhancement, while others can only be used on site.
Swales, filter strips, infiltration and percolation, media filters, oil and water
separators, and other controls are not applicable for large-scale, regional controls. Extended detention, wet retention ponds, and wetland basins can be
used as regional controls serving large catchments and, if local conditions
permit, can also be used as on-site controls. Because large numbers of on-site
controls, sometimes exceeding several hundred or even several thousand, can
eventually be installed within an urban watershed, it becomes difficult to reliably quantify their cumulative hydrologic effects on receiving waters. Water quality, however, can be improved by both regional and on-site controls,
although the degree of improvement for the accumulated effect in numerous
on-site controls is les~s predictable than with regional controls.
Large numbers of on-site controls complicate the quality assurance during
design and construction because they are probably designed by a variety of
individuals and are constructed by a variety of different contractors under
varying degrees of quality control Further, they may be maintained and operated in a variety of ways impossible to anticipate or to control.
A simple example illustrates what a municipality faces with on-site controis. If the average size of a new land development is 8 ha (20 ac) and only
one type of a treatment BMP is installed for each new development, there
will be 14 on-site controls per km’- (32 on-site controls per sq mile). A city or
county with more than 260 km2 (100 sq miles) area would then have to keep
track of 3 200 controls. It is not unusual for an on-site control to serve less
than 4 ha (10 ac) or even 2 ha (5 ac), and the outlet diameters become small.
To ensure maintenance for a large number of such controls, a municipality
needs a large, properly trained staff to keep track of their condition. Merely
mandating that these facilities be built when land development occurs is not
enough.
A more logical approach is to use regional controls serving 32 to 240 ha
(80 to 600 ac). This eliminates the uncertainty of large numbers of on-site
controls. Large sites need multistage outlets to detain small events. As the
watershed becomes larger and the outlets become bigger, runoff from small
storms experience little "throttling." To compensate for this, multistage outlets can be used to release small runoff events in 12 to 24 hours and empty
the total water quality capture volume in 24 to 48 hours.
Wiegand et al. (1989) estimated that regional controls are more cost effective because fewer controls are less expensive to build and maintain than
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Table 5.5
~’
~"
~
~
~

Form for evaluating structural best management practices.
Worksheet for evaluation of treatment control best management practices

Pollutant
of
concern

Best
management
practice

Area of
application,
ha

Annual
pollutant
removed,
kg/a

Annual
capital
costs,~
$/a

Annual
operation and
maintenance
cost,b $/a

Annual
administrative
costs, $/a

,~.

Annual capital costs based on a 20-year design period.
Annual administration costs are best determined by a given community a’fter a citywide program is established.
Removal costs are in units of ($/a)/(kg/a) = $/kg.

Total
annual
costs,
$/a

Removal
costc
$/kg

a large number of on-site controls. Another benefit is that water quality control outlets are larger and are easier to design, build, operate, and maintain.
Also, because regional controls are often maintained by some form of public
body, they are more likely to receive ongoing maintenance.
Regional controls can provide treatment for existing and new developments and typically will capture all runoff from public streets, which is often
missed by on-site controls. Because regional controls cover targe land areas,
this permits other compatible uses such as recreation, wildlife habitat, or aesthetic open space to occur within their boundaries.
The two major disadvantages of regional controls are that they require advanced planning and up-front financing. Lack of financing early in the watershed’ s land development process, before sufficient developer contributions
are available, can preclude their timely installation. The use of on-site controis often is the only practical institutional and political alternative.
Overview of Specific Treatment Controls. Treatment controls, often
called structural BMPs, can occupy much land area. They often require flat
side slopes for access, ease of maintenance, and public safety. Although vertical sides can be used to reduce the needed land area, safety fencing may be
needed to reduce the owner’s potential liability, which then affects the facility’s aesthetics.
The most frequently used treatment controls include swales, buffer strips,
infiltration basins and trenches, and extended detention basins and ponds.
SWALE& Swales are shallow sideslope channels with a relatively mild longitudinal slope, typically grassed or vegetated. They are designed for slow
velocities during small storms, allowing opportunity for infiltration along the
swale bottom and for the trapping of sediment and organic biosolids in the
vegetative cover.
FILTER STRIPS. Sometimes called buffer strips, filter strips perform in a
manner similar to swales but are not channels. These are mildly sloping vegetated surfaces that are located off, and abut, an impervious surface area.
They are designed to slow the velocity of the runoff from the impervious
area, increasing the opportunities for infiltration and the trapping of pollutants.
INFILTRATION BASI?]S AND PERCOLATION TRENCHES. These treatment controls capture runoff generated by small storms from small catchments and, when they work, provide good stormwater treatment by transferring surface runoff to the ~oundwater regime. This filters out suspended
pollutants and provides other treatment processes before water returns to the
surface system.
DETENTION CONTROLS. These include extended detention basins (dry),
which drain out completely between storm events, and retention ponds (wet),
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which "retain" some or all of the storm runoff from a given event within its
permanent pool until the next storm occurs. Detention basins remove pollutants primarily through sedimentation of solids, while retention ponds remove pollutants through sedimentation and through physical and biochemical processes in the permanent pool during the dry weather periods that
follow. Typically, retention ponds are larger than detention basins and can be
more efficient than detention basins in the removal of many constituents
found in stormwater.
WETLAND BASINS. Wetland basins can be efficient stormwater quality
treatment controls. Because of the regulatory protection of wetlands in the
U.S., whatever their origin may be, wetland basins for stormwater treatment
must be artificially created. Even so, federal or state regulatory agencies can
assume control of these artificially "constructed" wetlands, requiring the
owners to obtain permits before they can perform needed maintenance. Failure to obtain such permits can become a problem for the owner, individual,
or organization performing mechanical cleaning, excavation, or dredging operations within these control treatment facilities.
MEDIA FILTRATION. These controls include sand filters with presettlement
to avoid clogging. Other media mixtures of peat, sand, and compost mix and
geotextiles are used but with mixed results.
OIL AND WATER SEPARATGRS. These controls are designed to remove
petroleum compounds, grease, sand, and grit. These devices are designed to
remove floatable debris.
Robustness of Design Technology. High robustness of design implies that,
when all of the design parameters are correctly defined and quantified, the
design has a high probability of performing as intended. In other words, the
design technology is well established and has undergone the test of time.
Low robustness implies that there are many uncertainties in how the design
will perform over time. In the definition used here, it is assumed that the facility will be properly operated and maintained over time as we currently understand its maintenance needs (which are not factors in judging design robustness).
Table 5.6 summarizes the collective opinion of senior professional engineers involved in the field of stormwater quality management about the design robusmess of various structural stormwater quality controls. Some of
these opinions acknowledge the dependence on local site-specific conditions,
such as climates, geology, soil types, and nature of constituents. In some
cases, the hydraulic design governs how retiable the design will be and how
adequately it will perform. In those cases, even when water quality enhancement performance is known to be excellent when the facility functions properly, its ability to provide water quality enhancement cannot be ensured when
its hydraulic design robustness is low. The reverse is also true; namely, a fa-
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Table 5.6

Robustness of best management practice design technology)
Removal of constituents in stormwater
Total
suspended

Hydraulic
Type

design

Swale

Moderate-high

Buffer strip

Low-moderate
Moderate-high~
Low-moderatea

Infiltration basin
Percolation trench
Extended detention
Wet retention pond
Wetland
Media filter
Oil separator
Catch basin inserts

High
High
Moderate-high
Low-moderate
Low-moderate
Technology

sediments
and solids
Low-moderate
Low-moderate

None-low
None-low

High
High
Moderate-high
High
Moderate-high
Moderate-high
Low
NAa

Moderate-high
Moderate-high
None-low
Low-moderate
Low-moderate
None-low
None-low
NA

Moderate-high

Low-highe

Low-moderate

Low-high

Low-highc

Low-high¢

unknown

Monolithic porous
Low-moderate
pavementb
Modular porous pavemend’ Moderate-high

Dissolved

General
Performance
Low
Low
Moderate
Moderate-high
Moderate-high
Moderate-high
Low-highb
Low-moderate
Low
NA

a Weakest design aspect, hydraulle or constituent removal, governs overall design robustness.
~’ Robustness is sire-specific and maintenance dependent.
= Low-moderat~ whenever designed with an underdraln and not intended for infiltration and moderate-high when site
conditions permit irtfiltration.
a Not applicable.

cility that has high hydraulic reliability and low water quality enhancement
predictability will have a low combined design robustness. In other words,
the weakest design link governs the overall reliability of the design.

MAINTENANCE OF
TREATMENT CONTROLS
Regular inspection and maintenance of treatment controls (that is, BMPs) are
a necessity if these controls are to consistently perform up to expectations.
Sediment and debris removal from inlets and outlets are the most important
requirements. The following discussion presents an overview of maintenance
requirements. Further information may be found in Design and Construction
of Urban Stormwater Management Systems (ASCE and WEF, 1992).
Detailed maintenance requirements for specific treatment BMPs can be
found among the references listed in this chapter.
INSPECTIONS. Inspections should be performed at regular intervals to ensure that the BMP is operating as designed. Annual inspection should be
considered, with additional inspections following storm events. For the inspection following a major storm, the inspector should visit the site at the
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end of the specified drawdown period to ensure that any detention or infiltration device is draining properly. Some inspections can be arranged to coincide with scheduled maintenance visits to reduce site visits and ascertain that
maintenance activities are performed satisfactorily. Check for accumulations
of debris and sediment at the inlets and outlets, and check side slopes for
signs of erosion, settlement, slope failure, or vehicular damage. Check emergent vegetation zones to ensure that water levels are appropriate for vegetative ~owth, that acceptable survival rates are being maintained, and that vegetative cover is above acceptable limits.
ROUTINE MAINTENANCE. Routine or preventive maintenance refers to
procedures that are performed or~ a regular basis to keep the BMP aesthetic
and in proper working order. Routine maintenance should include debris removal, silt and sediment removal, and clearing of vegetation around flow
control devices to prevent clogging. It is expected that silt removal will have
to be performed every 5 to 15 years, as needed.
Routine maintenance also includes the maintenance of a healthy vegetative cover. Dead turf or other unhealthy vegetative areas will need to be replaced after being discovered.
NONROUTINE MAINTENANCE. Non.routine or corrective maintenance
refers to any rehabilitative activity that is not performed on a regular basis.
This includes flow control structure replacement or the major replacement
and cleaning of aquatic vegetation.
Erosion and Structural Repair. Areas of erosion and slope failure should
be repaired and reseeded (or sodded) as soon as possible. Eroded areas near
the inlet or outlet may also need to be lined with riprap.
Any major damage to inlet, outlet, or other structures should be repaired
immediately. Delay in such repairs can invite structural failure the next time
the facility is in operation. When that occurs, it may require total reconstruction of the structure.
Sediment Removal and Disposal. Although considered by some to be routine maintenance, silt and other sediment removal, with few exceptions, is
anything but routine. First, it does not occur annually in most treatment facilities. Second, when it is done, it is typically a project that requires mechanized equipment, careful survey, transport and disposal of removed materials,
and the reestablishment of the original design Hades and sections of the
BMP.
Sediment may need to be removed on a regular schedule but rarely on an
annual basis. The only exceptions are certain types of oil and grit separators,
media filters, and infiltration systems. For most treatment systems, the exact.
schedule will depend on the annual total suspended sediment load being removed by the facility and the size of the area on which it is being deposited.
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Several field observations reported accumulation rates of 6 to 13 mm per
year in retention ponds. This rate of accumulation has also been reported to
be l0 to 100 times greater whenever construction activities take place in the
tributary watershed, especially when effective erosion control practices are
not used.
Equation 5.3 (Urbonas, 1994) can be used to estimate the average depth
of sediment accumulation within almost any facility that removes total suspended sediments from stormwater:
V~, = 1.45. 1026 h ¯ Tss " fr
(5.3)

R

Where
Vp
h
Tss
fr
R

average annual depth of bottom sediment deposit, ram;
average annual runoff depth from the watershed, ram;
average annual concentration of total suspended sediments
in runoff, mg/L;
= fraction of TSS retained in pond; and
= (pond’s surface area)/(tributary watershed area) ratio.
=
=
=

As an example, estimate the annual accumulation rate within a retention
pond with a surface area of 0.53 ha (1.3 ac), a tributary catchment of 223 ha
(550 ac) with a runoff coefficient C = 0.28, an annual runoff-producing precipitation of 352 mm (12.8 in.), and an average concentration of Tss = 400
mg/L in the runoff, of which the retained fraction in the pond isfr = 0.80.
First, find the annual runoff depth from the watershed--namely, h = 0.28 ×
352 mm = 99 mm. Then, the average annual accumulation of sediment is
V~, = 1.45 ¯ 10.6 ¯

99 ¯ 400.0.80
0.002 4 = 19 mm (0.75 in./yr)

If the pond’s original design allowed for a total of 305 mm (12 in.) of sediment accumulation, the pond’s bottom will need to be cleaned once every
18 years. This assumes that the bed load fraction is part of the reported TSS
concentration and that there are no other sources of sediment, such as construction activities, being delivered to the ponds. Chances are that the actual
accumulation rate will be somewhat higher and that more frequent cleanout
will be needed.
Accumulation rates of heavy metals such as lead, zinc, copper, or other
constituents may be a concern if such accumulations can create hazardous
waste. If this is a concern, more frequent removal of sediments and periodic
monitoring can be done to avoid these situations. Also, occasional core samples of pond or basin bottom will reveal if buildup of pollutants is occurring.
If bottom sediment concentrations approach levels that would restrict disposal on site or in local landfills, site rehabilitation and total cleanout may be
required.
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Under existing U.S. EPA regulations (40 CFR Part 261), material cleaned
from a detention pond should periodically be screened using the toxic characteristics leaching procedure (TCLP). This test should be carried out on accumulated sediment within the pond. If the sediment fails the test, it is subject
to Resource Conservation and Recovery Act (RCRA) regulations and must
be disposed of in an approved manner at a RCRA-approved facility. If the
TCLP test is negative, sediments are subject to state and local solid waste
disposal regulations.
If the material has been sufficiently dried to be a "workable material" and
can pass a TCLP test, it can also be disposed of off site. This can be done at a
landfill or as unclassified fill. However, sediments from any treatment facility can be nutrient-rich soils and, if other characteristics do not disqualify it,
can be used in landscaping or as unclassified fill material. Disposing of accumulated sediment as fill or in landscaping avoids depleting landfill volume.
OTHER MAINTENANCE REQUIREMENTS. Mowing. Side slopes,
embankments, emergency spillways, and other grassed areas of stormwater
controls must be periodically mowed to prohibit woody growth and control
weeds. More frequent mowing may be required in residential areas. Mowing
can constitute the largest routine maintenance expense.
Debris and Litter Removal and Control. Debris and litter accumulate
mostly near the inIet and outlet slractures of stormwater controls and need to
be removed during regular mowing operations. Particular attention should be
paid to fioatable debris that can eventually clog the outlet control structure or
riser. Trash screens or trash racks can be strategically placed near inflow or
outflow points to capture debris and assist with maintenance.
Litter and debris from illegal dumping should also be cleaned up on a regular basis, and an accurate log should be maintained of materials removed
and improvements made. Controlling illegal dumping is difficult, but the
posting of "no littering" or "no dumping" signs, with a phone number for reporting a violation in progress, may help. Adoption and enforcement of substantial penalties for illegal dumping and disposal could also be a deterrent.
Nuisance Control. Standing water or soggy conditions within a stormwater
treatment control facility can create nuisance conditions for nearby residents.
Odors, mosquitoes, weeds, and litter can all be potential problems in
stormwater controls. However, wetland plants within a littoral zone of a retention pond (wet) provide a habitat for birds, predacious insects, and fish
that serve as a natural check on mosquitoes. Also, regular maintenance to remove debris and ensure control structure functionality may also help control
potential nuisance problems.
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VEGETATED SWALES AND

FILTER S TRIPS
Biofilters consist primarily of vegetated swales and filter strips. Swales are
shallow channels with flow depths often below the height of the vegetation
that grows within them. Filter strips are vegetated flat surfaces over which
water flows in a thin sheet. Planted vegetation can be turf grasses, emergent
wetland, or high marsh plants. Some infiltration occurs through the underlying soil cover, but that is not the primary mode of treatment. Suspended
solids are removed by filtering through the vegetation and settling. Dissolved
constituents may also be removed through chemical or biological mechanisms mediated by the vegetation and the soil
PLANNING CRITERIA AND GUIDELINES, Local governments and
stormwater professionals should view biofilters as an element of the
stormwater management infrastructure and as a part of the treatment train.
For example, roadside ditches can be designed as biofilters and as landscaping amenities. Also, when land is limited, surrounding a pond with a biofflter
will treat low flows before they enter the pond. Consider retrofitting biofflters in developed areas.
Effective biofiltration depends on proper design, construction, and maintenance. Also, local jurisdictions need to provide for access easements on
private land for their inspection, monitoring, and maintenance, and they need
to enforce long-term maintenance commitments by private parties to the control facilities owned by private parties.
Every effort should be made to prevent sediment-laden construction
runoff, off, and grease from entering biofilters. Catch basins, detention
basins, presettling devices, and oil-water separators can be installed
upstream of biofilters to help remove these materials before they reach the
biofilter. Any of these devices or controls can improve the performance and
the life of a biofilter.
DESIGN AND INSTALLATION CRITERIA AND GUIDELINES. Provisions Applying Equally to Swales and Filter Strips. It is important to
maximize water contact with the biofilter vegetation and the soil surface.
Graveled and coarse sandy soils are not desirable because they have difficulty sustaining vegetation. Heavy clay soils, materials toxic to vegetation,
stones, and debris should also be avoided. When suitable, use on-site materials and scarify and till compacted soils before planting.
Vegetate biofilters uniformly with fine, tuff-forming, water-resistant
grasses. In arid and semiarid areas, supplemental irrigation will be needed to
maintain healthy filter strips. Where biofilters intercept groundwater or
where there is little slope for proper drainage, emergent herbaceous wetland
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vegetation is an acceptable planting alternative. Whenever possible, use vegetation native to the region. It is important to select grass and wetland species
that work best for the region, climate, and native soils. Do not assume that information from other regions can be used at every site. Also, if wildiife habitat is being provided, select vegetation accordingly.
Use grass seed and mulch application rates specified by the supplier. If at
all possible, do not use animal manure as an amendment and avoid using fertilizers. If fertilizer must be used, apply oniy the amount needed by the selected plants in the existing soil conditions and use a slow-release fertilizer.
Establish grasses when natural moisture is adequate but irrigate if necessary.
If wetland plants are used, they may need to be protected from predation with
netting during establishment, ff possible, divert runoff, other than necessary
irrigation, during the period of vegetation establishment.
Vegetate upslope areas to prevent erosion. Use barrier shrubs to reduce intrusion by people and domestic animals. Avoid trees that shade biofilter
grasses, and if trees cannot be avoided, space them at least 6.5 m (20 ft)
apart. Landscape beds near bioffiters should be at a slightly lower elevation
than the adjacent ground surface.
Provide for a 1.0 to 2.0% slope in the direction of flow, with 6.0% being
the maximum and 0.5% being the minimum. When the longitudinal slope is
less than 1.0 to 2.0%, install a perforated underdrain or, if moisture is adequate, establish wetland species. If the slope is greater than 2.0%, use check
dams to reduce the effective slope to approximately 2.0%. Install energy dissipating riprap at the toe and for a short distance downstream at the toe of
these check dams to control erosion. When the land slopes more than 6%,
swales can be installed to traverse the grade at a lesser slope. Grade biofilters
carefully to attain uniform longitudinal and lateral slopes and eliminate high
and low spots.
If curb cuts are used to distribute the flow over a biofilter, they should be
at least 0.3 m (12 in.) wide to reduce clogging. Place the pavement slightly
above the adjacent biofilter elevation. Install a flow-spreading device with
sediment cleanouts (such as weirs, stilIing basins, and perforated pipes) to
uniformly distribute flow at an inlet to a swale or across the width of a filter
strip. Protect inlet areas from erosion by using stilling basins and riprap pads
with rock sized large enough not to be moved by the inflow.
A high-flow bypass is not needed if the biofilter is preceded by a runoff
quantity control device designed to release flow at rates that will not cause
erosion or scour within the biofilter. When a bypass is used, provide it with
an :inflow regulating device and use a pipe or a stabilized channel to convey
the flow.
Provisions for Swales. At minimum, design for the peak runoff rate during
the "maximized" storm. Base this storm depth on the rainfall depth using a
runoff coefficient C = 1.0 (that is, complete runoff, no infiltration) and a 12hour "drain time." Relate this "maximized" depth to an approximate inten-
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sity-duration curve for the area that can then be used with the rational formula by assuming the storm occurs over 1 or 2 hours. Using the rime of concent.ration for the catchment and its runoff coeff-lcient C, fred the design flow
rate. Uniess larger events will bypass the swale, enlarge its capacity for flood
passage of the 10- to 100-year peak flow.
The following criteria are probably most applicable in warm and temperate, non-semi-arid climates and should be met or exceeded during the biofiltration capacity design event:
¯
¯
¯
¯
¯
¯
¯

"Maximized" runoff hydraulic residence time of 5 minutes or more;
MaXimum flow velocity less than 0,3 m/s (0.9 ft/sec);
Manning’s n = 0.20 for routinely mowed swales;
Manning’s n = 0.24 for infrequently mowed swales;
Maximum bottom width of 2.4 m (8 ft);
Minimum bottom width of approximately 0.6 m (2 ft);
Maximum depth of flow no greater than one-third of the gross or
emergent wetland vegetation height for infrequently moved swales or
greater than one-half of the vegetation height for regularly mowed
swales, up to a maximum of approximately 75 mm (3 in.) for grass
and approximately 50 mm (2 in.) below the normal height of the shortest wetland plant species in the biofilter; and
¯ Minimum length of 30 m (100 ft).
Use a trapezoidal cross section for ease of constmcrion with side slopes no
steeper than 4:1 for ease of maintenance. Terracing needs to be used when
side slopes become steeper than 3:1.
Provisions for Filter Strips. Design filter strips to carry the "maximized"
storm peak runoff rate described in the section rifled Provisions for Swales.
Base the flow capacity design to meet or exceed the following criteria during
the design storm event. The following specifications may be used:
¯
¯
¯
¯
¯
¯
¯

Hydraulic retention time of no fewer than 5 minutes;
Average velocity not greater than 0.3 m/s (0.9 ft/sec);
Manning’s n = 0.20 for routinely mowed strips;
Manning’s n = 0.24 for infrequently mowed strips;
Limit filter strip width to achieve uniform flow distribution;
Average depth of flow no more than 25 mm (1.0 in.); and
Hydraulic radius taken to be equal to the design flow depth.

In arid and semiarid areas, biofilter strips will need irrigation to maintain a
dependable grass cover.
OPERATION AND MAINTENANCE OF BIOFILTERS. To keep
biofilters operating properly, keep all inlet flow spreaders even and free of
debris. Remove debris for aesthetic reasons. Mow grass-covered biofilters
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regularly during the growing season to promote growth and pollutant uptake.
Remove cuttings and dispose of them properly or through composting, If the
objective is to prevent nutrient transport, mow grasses or cut emergent wetland plants to a low height, but still above the maximum flow depth, at the
end of the growing season. For trapping floatables and debris pollution control objectives, let the plants stand at a height exceeding the design water
depth by at least 50 mm (2 in.) at the end of the growing season.
Remove sediment by hand with a fiat-bottomed shovel during the summer
months whenever sediment covers vegetation or begins to reduce the biofilter’s capacity. Reseed damaged or recently maintained areas immediately
with a mix used for initial establishment or use grass plugs from adjacent upslope areas. If possible, redirect flow until new grass is fmaaly established.
Otherwise, cover the seeded areas with a high-quality erosion control fabric.
Inspect biofilters periodically, preferably monthly, especially after heavy
runoff. Maintain clean curb cuts to avoid soiI and vegetation buildup. Educate local residents about the importance of keeping biofilters free of lawn
debris and pet waste. Base roadside ditch cleaning on hydraulic analysis. Remove only the amount of sediment necessary to restore needed hydraulic capacity, leaving as much of the vegetation in place as possible. Eventually,
sufficient sediment will be trapped that the entire biofilter will need to be removed with the sediment and reconstructed to begin a new cycle of stormwater quality control.
BIOFILTER DESIGN PROCEDURE. Preliminary Steps. The design
procedures for swales and filter strips are almost identical. The design steps
described below are for swales, with notes provided for filter strip design
when appropriate:
¯ P i: estimate runoff flow rate for the design event and limit the discharge to approximately 0.03 m3/s (1.0 cu ft/sec) by dividing the fiow
among several swales, installing upstream detention to control release
rates, or reducing the developed surface area to reduce runoff coefficient and gain space for biofiltration.
¯ P2: establish the slope of the proposed biofilter.
¯ P3: select a vegetation cover suitable for the site.
Design for Biofiltration Capacity. This analysis emphasizes biof’fltration
rather than efficient hydraulic conveyance, thereby promoting sedimentation,
filtration, and other pollutant removal mechanisms. Typically, a lower maximum velocity is arrived at than required forslope stability, and the biofilter
dimensions typically do not have to be modified after a check for stability.
¯

D 1: estimate the height of vegetation that is expected to occur during
the storm runoff season. The design flow depth should be at least 50
rnm (2.0 in.) less than this vegetation height and a maximum of approximately 75 mm (3.0 in.) in swales and 25 mm (1.0 in.) in filter
strips.
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¯ D2: select Manning’s n as discussed.
¯ D3: typically swales are designed as trapezoidal channels (skip this
step in filter strip design). When using a rectangular section, provide
reinforced vertical wails. See Figure 5.5 for relationships for estimating cross-sectional area, top width, and hydraulic radius for typical
channel geometrics.

Exact
Cross-Sectional Area (A) = Zy2
Top Width (T) =2yZ
zy
Hydraulic Radius (R) = 2~iZ2 ÷ 1

Exact
Cross-Sectional Area (A)=2-~Ty
Top Width (T)=~@-4
~y
Hydraulic Radius" (R) = ~

Approximation:
If T>> y and _72 >> 1.0
(R) = 0.5y

(a)

Y "-j

(b)

Approximation:
If T>> y
(R) = 0.67y

Zo
Exact
Y
Cross-Sectional Area (A) = by + Zy2
Top Width (T) = b + 2yz
b~÷zFHydraulic Radius (R) = b+2y+Z2+1

Exact
Cross-Sectional Area (A) = by
Hydraulic Radius (R) = ~-~

Figure 5.5

Approximation:
If b >> y and _72 >> 10
(R)=y
(c)

(d)

Approximation:
If/9 >> y
(R) = y

Geometric formulas for common swale shapes: (a) vshape, (b) parabolic shape, (c) trapezoidal shape, and (d)

rectangular shape.
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¯ D4: use Manning’s equation to approximate initial dimensions. For
trapezoidal shape, select a side slope that is no steeper than 3:1, with
4:1 or flatter preferred. Set the bottom width to be between approximately 0.6 and 2.5 m (2.0 to 8.0 ft).
¯ D5: compute cross-sectional area.
¯ D6: compute the flow velocity for the design flow rate. Limit velocities during the "maximized" design storm to less than 0.3 m/s (0.9
ft/sec). Greater velocities were found to knock grasses from a vertical
position in the Pacific Northwest (U.S.), reducing filtration. Experience in other regions may be different. Adjust for local experience. If
the flow velocity exceeds the limit value, repeat steps P1 through D6.
¯ D7: compute the swale length using the design velocity from step D6
and an assumed hydraulic retention time. A suggested retention time
value in the Pacific Northwest is 9 minutes. However, it is acceptable
to use other accepted regional values, preferably no fewer than 5 minutes. If the computed swale length is less than 30 m (100 ft), increase
to 30 m and adjust bottom width.
Cheek for Stability to Reduce Erosion. The "stability" check is performed
for the combination of highest expected flow and least vegetation coverage
and height.
¯ S 1: unless runoff will bypass the biofilter, perform the "stability"
check for the 10- to 100-year design storm. Estimate the design discharge as in step P1.
¯ $2: estimate the vegetation coverage (for example, "good" or "fair")
and flow depth for conditions that will exist whenever the coverage
and vegetation height are the least.
¯ $3: estimate the degree of retardance using Table 5.7. Because emergent wetland species typically grow less densely than grasses, assume
a "fair" coverage.
¯ $4: establish the maximum permissible velocity (Vm~x) from Table 5.8
to prevent erosion.
Table 5.7 Guide for selecting degree of retardance.
Average grass
height, in.~
>30
11-24
6-10
2-6
<2
a in. × 25.40 = mm.

Degree of vegetation coverage
"Good"

"Fair"

A. (Very high)
B. (High)
C. (Moderate)
D. (Low)
E. (Very low)

B. (High)
C. (Moderate)
D. (Low)
D. (Low)
E. (Very low)
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Table 5.8

Recommended maximum velocities for swale stability.
Maximum velocity, ft/seca

Cover
Kentucky bluegrass
Tall fescue
Kentucky bluegrass
Ryegrass
Western wheat-grass
Grass-legume mix
Red rescue
Redtop

Slope,
%

Erosion-resistant
soils

Easily eroded
soils

0-5

6

5-10

5

5
4

0-5
5-10
0-5
5-10

5
4
3
NRb

4
3
2.5
NRu

a fffsec X 0.304 8 = m/s.

u Not recommended.
¯ $5: select a trial Manning’s n. A reasonable initial choice under poor
vegetation cover conditions is n = 0.04.
¯ $6: use Figure 5.6 to help approximate the value for VR (that is the
product of velocity and hydraulic radius) using retardation information
from step $3 and Vm~ from step $4.
¯ $7: estimate a new hydraulic radius by dividing (VR) from step $6 by
Vmax from step $4.
¯ $8: use Manning’s equation to solve for the actual VR.
¯ $9: compare the actual VR from step $8 against the first approximation
in step $6. If they do not agree within 10%, repeat steps $5 through $9
until acceptable agreement is reached.
¯ S 10: compute the actual V for the final design conditions and check to
be sure that V < Vmax, from step S4.
¯ S 11: compute the cross-sectional area for "stability."
¯ S 12: compare the area computed in step S 11 with the area computed
from the biofiltration "capacity" analysis (step DS). If less area is required for "stability" than is provided for "capacity," the "capacity"
design is acceptable. If not, use area from step S 11 and recalculate
channel dimensions.
¯ S 13: calculate the depth of flow at the "stability" check design flow
rate condition for the final dimensions.
¯ S14: compare the depth from step S13 to the depth used in the biofiltration "capacity" design. Use the larger of the two and add 0.3 m (1.0
ft) freeboard. Calculate the top width for the full depth. Skip this step
in filter strip design.
¯ S 15: make a final check for discharge capacity based on the "stability"
check design storm and maximum vegetation height and cover (this
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check will ensure capacity is adequate if the largest expected event coincides with the greatest retardance). Using Manning’s n selected in
step D2 and the calculated channel dimensions (including freeboard),
and compute the flow capacity of the channel under these conditions.
If this flow capacity is less than the "stability," check design storm
flow rate, increase the channel cross-sectional area as appropriate, and
repeat calculations. Specify the new channel dimensions.
Completion Step. Review guidelines provided in Sections 1, 2, and 3 for
biofilter planning, design, installation, and operation, and specify all appropriate features applicable for installation.

S TORMWA TER INFILTRATION
AND PERCOLATION
Whenever site conditions permit, a portion of urban stormwater runoff can
be disposed of locally through infiltration. Surface infiltration can be encouraged to occur through the use of grass buffer strips, swales, porous pavement, and dedicated infiltration basins. Stormwater runoff can also infiltrate
to the ground near its origin through percolation trenches similar to those
used in wastewater septic system leach fields.
Although surface infiltration has received much attention in recent years,
it has long been in use and was practiced because good site drainage was
lacking. The use of "inefficient" surface runoff in urban areas through the
use of permeable vegetated surfaces has gained considerable but not universal acceptance in recent years.
The practice of minimizing directly connected impervious area (MDCIA)
is a practice that is most appropriate for sites that are planning to have less
than 60% imperviousness with relatively flat terrain. When properly designed and used, effective site drainage can still be provided. Figure 5.7
shows a comparison between traditional and MDCIA land development
practices. Note that this is done by reducing the amount of directly connected
impervious area, directing all roof downspouts onto lawns instead of to the
curb and gutter, using stabilized road shoulders and swales, using modular
block porous pavement whenever feasible, and maximizing the lengths of the
surface paths leading to formal infiltration areas.
Formal on-site stormwater infiltration is accomplished through the use of
infiltration basins and percolation trenches. These facilities need to be designed to also provide good surface and subsurface site drainage. On-site disposal is most successful when used to control runoff from individual building sites and small urban catchments (that is, up to 4 ha [10 ac] of single
family residential and up to 2 ha [5 ac] of commercial lands).
Infiltration and percolation facilities are susceptible to early failure. Fail-
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Shallow

Culvert
Figure 5.7

"~" Storm Sewer

Street

Manhole

(b)
Land development practice: (a) traditional site and street
drainage design and (b) limiting directly connected
impervious areas (UDFCD, 1992).

ure is defined when stormwater no longer drains into the ground at design
rates. Early signs of failure include excessively long periods of standing water on infiltrating surfaces or within percolation trenches. With failure, downstream stormwater systems and receiving waters experience increased higher
runoff rates and greater volumes on a more frequent basis with corresponding
pollutant loads.
Infiltration basins and percolation trenches can only be used at sites with
porous soils, favorable site geology, and proper groundwater conditions.
They should not be used when local institutions cannot ensure their proper
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installation and long-term maintenance. These inf’dtration basins and percolation trenches may
¯
¯
¯
¯
¯
¯

Recharge groundwater,
Reduce ground settlement in areas of groundwater depletion,
Help to preserve and enhance local vegetation,
Reduce pollutant loads transported to receiving waters,
Reduce runoff volumes and peak flows, and
Allow the use of smaller storm sewer systems.

Arguments against their use include
¯ Much of the surface runoff occurs from publicly owned streets and
large commercial areas--infiltration and percolation facilities located
on individually owned lots may have little effect on runoff rates and
v.’ tomes experienced downstream;
¯ h,.’:trating surfaces and soils seal as sediment and other solids clog
soil pores, causing their failure;
¯ Individual infiltration and percolation facilities may not receive proper
maintenance;
¯ Local groundwater mounding under these facilities can cause them to
fail and may damage adjacent structures and flood basements;
¯ When they tail, they are expensive to reinstall; and
¯ They may degrade groundwater quality when used in certain types of
industrial and commercial areas.
DESIGN CAPTURE VOLUME. The amount of urban surface runoff arriving at infiltration and percolation facilities is affected by the watershed’s
size and its imperviousness, local rainfall, snowmelt characteristics, and
other factors such as lawn watering, car washing, and hydrant flushing. Of
these, stormwater and snowmelt runoff typically are the most significant
considerations for design, and the choice of a design is often dictated by local conditions or criteria. It is recommended that infiltration basins and percolation trenches be sized to handle no less than the "maximized" storm
runoff volume described earlier in this chapter. Base the design volume for
infiltration basins on the coefficients listed for the event capture ratio, 12hour drain time, and the tributary catchment’s runoff coefficient. Estimating
the design volume for percolation trenches is somewhat more complex and is
described later in this chapter.
SNOWMELT. In some locations, snowmelt can govern the size of infiltration and percolation devices, especially when the tributary catchment has litfie impervious area and much pervious area. Under extreme conditions,
snowmelt rates can equal 4 mm (0.6 in.) of water per hour. Although it is not
possible to typify snowmelt runoff rates from across the U.S., the following

200

Urban Runoff Quality Management

R0017536

snowmelt rates may be used to check if snowmelt governs the size of these
facilities: impervious surfaces--l.O mm/h (0.04 in./hr), and pervious surfaces---0.5 rnm/h (0.02 in.Bar). Use local rates whenever available.
SURFACE INFILTRATION BASINS. Screening for Site Suitability.
There are several conditions that can be used to eliminate a site for local
stormwater infiltration. These include the following:
¯ Seasonal high groundwater is less than 1.2 m (4 ft) below the infiltrating surface;
¯ Bedrock or an impervious soil layer is within 1.2 m (4 ft) of the infiltrating surface;
¯ The infiltrating surfaces are located on top of fill or compacted soils;
or
¯ The surface and underlying soils are Resource Conservation Service
(RCS) hydrologic soil group C or D, or the saturated surface infiltration rate is less than 7.6 rnm/h (0.3 in./hr).
If the above conditions do not rule out the new development as a candidate for infiltration, assess its suitability using a point evaluation system suggested by the Swedish Association of Water and Wastewater Works (1983).
This assessment technique, when used properly and objectively, has been
proven to be effective. It was first described in the U.S. by Urbonas and
Stahre (1993) and is based on assessing various site conditions by assigning
points for each category listed in Table 5.9.
A site with fewer than 20 points is considered unsuitable, while a site with
more than 30 points is considered good. A site with 20 to 30 points is considered to be a fair candidate, with occasional standing water on the infiltration
surfaces likely. This preliminary screening technique, however, is not a substitute for detailed site-specific engineering investigations. When the initial
screening process finds the site acceptable, the infiltration surface area and
the storrnwater storage volume above this surface must then be determined.
Note that Table 5.9 suggests that the surface area of all infiltration areas
within a development (including buffer strips, lawns, and swales) be no less
than one-half of the tributary impervious surface areas.
This screening procedure can best be illustrated by an example. For exampie, an infiltration site is to dispose of stormwater runoff from a roof having a
1.0-ha (2.5-ac) area. The site is a new lawn with a surface area of 1.0 ha (2.5
ac) and a 0.20% slope. The topsoil is normal humus, and the underlying soils
are composed mostly of coarse sitt. Determin~ if the site is suitable for infiltration.
Using the evaluation point system presented in Table 5.9, the results are as
follows:
¯ The infiltrating area is 1.6 times larger than the impervious surface
(that is, A~F = 1.6 ArMP) = i0 points.
Selection and Design of Passive Treatment Controls
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Table 5.9

Point system for the evaluation of potential infiltration
sites (STORMWATER--BEST MANAGEMENT
PRACTICES by URBONAS/STAHRE, © 1993. Adapted
by permission of Prentice-Hall, Inc., Upper Saddle River,
N.J.).
Evaluation
points to
award

Site condition

Ratio of tributary impervious area (A~M~) to the infiltrating surface
area (AtNF)
10 points
An, w > 2 ¯ AIMp 20 points
AtMp <An, w < 2 ¯ Atrap
5 points
0.5 ¯ ArMp < Ar~-~ < Au~w
0 points
Urban catchments with pervious surface areas less than one-half of the
impervious surfaces are poor candidates
Surface soil layer type
Coarse soils with low organic material content
Normal humus soil
Fine-grained soils with high ratio of organic matter

7 points
5 points
0 points

Underlying soils
If the underlying soils are more coarse than surface soil, assign the same
number of points for underlying soils as were given for the surface
soil layer soils above
If the underlying soils are finer grained than the
surface soils, use the following points:
Gravel, sand of glacial till with gravel or sand
7 points
Silty sand or loam
5 points
Fine silt or clay
0 points
Slope (S) of the infiltration basin’s site
5 points
3 points
0 points

S < 0.007 ft/ft (m/m)
0.007 < S < 0.020 ft/ft (m/m)
S > 0.020 agm
Vegetation cover
Healthy natural vegetation cover
Lawn well established
Lawn new
No vegetation, bare ground

5 points
3 points
0 points
-5 points

Degree of traffic on infiltration surface
Limited foot traffic
Average foot traffic (park, lawn)
Much foot traffic (playing fields)
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¯
¯
¯
¯
¯
¯

The top soil layer is of normal humus type = 5 points.
The underlying soil layers are coarse silt = 5 points.
The slope of the infiltration surface is 0.002 = 5 points.
The infiltration surface is a new established lawn = 0 points.
The lawn is expected to have normal foot traffic = 3 points.
The total is 28 points for this site. This site is judged to be an aboveaverage candidate, runoff is not likely to puddle frequently, and occasional periods of standing water are likely.

Configuring a Basin. Infiltration basins need to empty throtigh the basin’s
bottom within a reasonably short period. Otherwise, boggy and undesirable
site conditions will occur, and the grasses lining these basins will die. Size
the basin’s surface area to drain the design capture volume in fewer than 6
hours. Also, design the basin with a shallow maximum ponding depth. An
ideal site will not result in water ponding more than 0.3 m (1 ft) deep during
the design storm, with the excess volume either overflowing or bypassing the
basin. Recognize that the available soil pore volume will amplify each 0.3 m
(1 ft) of ponding depth into 0.9 to 1.2 m (3 to 4 ft) of groundwater depth under the basin, which water column then needs to drain off laterally.
There is a strong possibility that unless the underlying soils have high hydraulic conductivity, it will take few runoff events to create a groundwater
mound under a basin. In many soils, groundwater mounding drains off laterally slowly and can surface, causing a failure. These failures can be reduced
if the development’s infiltration is distributed uniformly throughout the development site. Using many infiltration basins distributed throughout the development tends to more closely reproduce the predevelopment condition.
Thus, instead of concentrating all site runoff at one infiltration basin, it is better to install many small infiltration basins throughout the development site.
Try to fit them into the landscape, even into individual residential or commercial lots.
Vegetate all infiltrating surfaces with grasses that can withstand and survive prolonged periods of inundation, followed by extended dry periods.
Healthy vegetation is essential--without it, the surface soil pores quickly
seal. Grass roots are needed to reopen them and will help to do so even when
considerable deposition of silt has occurred. Eventually, the deposited sediment layer and old grass will need to be removed, the soils rehabilitated, and
the basin revegetated.
Sizing Infiltration Basins. An infiltration basin cannot transfer stormwater
to the ground as rapidly as stormwater arrives at the basin. As a result, a detention volume is needed above all inftltration surfaces to temporarily store
this excess runoff. Table 5.10 contains a list of the infiltration rates for several typical soil groups. It is best, however, to perform several surface infiltration tests at each site and use an average of several of the lowest measured
infiltration rates for design purposes. It is also important to recognize that as
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Table 5.10

Typical infiltration rates of various soil groups.
Saturated
infiltration rate

Soil conservation
service group

Typical soil type

A
A
B
B
C
C
D
D

Sand
Loamy sand
Sandy loam
Loam
Silt loam
Sandy clay loam
Clay loam and silty clay loam
Clay

mm/h
200
50
25
12.7~
6.3~
3.8
<2.3
< 1.3

in./hr
8.0
2.0
1.0
0.53
0.25~
0.15
<0.09
<0.05

~ Minimum acceptable infiltration rate is 7.6 rnm/h (0.3 in./hr). Sites with soils with
lesser rates should not be used.
sediment accumulates on the basin’s bottom, the effective infiltration rate
will be governed by the sediment layer, which in turn will be affected by the
presence or absence of a healthy grass surface. For this reason, it is suggested that when local soils exhibit high surface infiltration rates, the basin’s
design be based on infiltration rates that do not exceed 50 mm/h (2.0 in./hr).
At the same time, when native soils have infiltration rates less than 50 mm/h
(2 in./hr), the designer should consider using a somewhat reduced rate to account for the fact that soil infiltration rates will decline as sediment builds up
on the bottom of the basin.
The detention volume of an infiltration basin is found using Equation 5.2.
Use the "maximized" stormwater capture volume based on a 12-hour drain
time. Next, estimate the basin’s surface area using a maximum detention
depth of 0.3 m (1 ft). The known soil’s inflitration rate is then multiplied by
the basin’s surface area to find the exfiltration rate. Ascertain that the detention volume will drain in 6 hours or fewer, ff it does not, increase the surface
area until the volume drains in fewer than 6 hours. Last, check if the basin
area has to be increased to handle snowmelt.
For example, use a 2.22-ha (5.5-ac) catchment in Minneapolis, Minnesota, located on sandy loam soils with saturated infiltration rate of 25
mm/h (1.0 in./hr). The catchment is 44% impervious (that is, runoff coefficient C = 0.3).
Using Equation 5.2 and Table 5.4, the "maximized" volume for a detention basin with a 12-hour drain time is
Po = 1.109 X 0.5 X 0.3 = 4.2 mm (0.166 watershed in.)
The design volume then is
V~Q = (0.166 + 12) × 5.5 = 0.076 ac-ft = 94m3 (3 320cu ft)
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Limiting the ponding depth to 0.3 m (1 ft) establishes the basin’s surface area
at 308 m3 (3 320 sq ft). The total exfiltration rate then is
Qout = (3 320 × 1.0 + 12) = 7.8 m3/h (277 cu ft/hr)
This exfiltration rate will empty the design volume in 12 hours. Doubling the
basin’s surface area to 716 m2 (6 640 sq ft) will empty the design volume in
6 hours at a rate of 15.7 m3/h (554 cu ft/hr). Note that the resultant basin area
occupies almost 3% of the total catchment area.
Next, check to see if the basin will handle prolonged snowmelt periods
without overtopping. Using the snowmelt rates listed previously, we find the
snowmelt rate for the site is 0.71 mm/h (0.028 in./b_r), equal to a 15.8-m3/h
(55-cu ft/hr) runoff rate. This is virtually identical to the design rate of 15.7
m3/h (554 cu ft/hr), and further adjustment to the basin’s size is not justified.
PERCOLATION TRENCHES. Assessing a Site for Suitability. Darcy’s
law provides a basis for estimating the rate at which water can percolate into
the ground through the sides of a percolation trench. It is expressed as Equation 5.4 and forms a basis for judging whether a site is suitable for the installation of a percolation trench:
U=k¯t
(5.4)
Where
U = flow velocity, m/s;
k = hydraulic conductivity, m/s; and
I = hydraulic gradient, m/m.
Because the bottom of the facility is above the high seasonal groundwater,
assume the hydraulic gradient to be I = 1.0. Determine the hydraulic conductivity of the soils adjacent to the percolation trench. Table 5.11 lists ranges in
hydraulic conductivity for a variety of typically found soil types. Note that
conductivities can vary four orders of magnitude for a single soil group. It is
best to perform several site-specific hydraulic conductivity tests and use the

Table 5.11

Hydraulic conductivity of five soil types.
Hydraulic conductivity

Soil type

ft!sec

m/s

Gravel
3.3 × 10-3-3.3 × .10-t.
10-3-10-t
a
-2
Sand
3.3 × 10-5-3.3 × 10
10-5-10-2
-5
Silt
3.3 × 10-9-3.3 X 10
I0-9-10-5
Clay (saturated)
<3.3 >( 10-9
"<10-9
Till
3.3 × 10-1°-3.3 × 10-6
10-1°-10-6
a Minimum acceptable hydraulic conductivity for stormwater percolation is 2.0 X 10-5
m/s (6.5 x 10-5 ft]sec).
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!owest field measured in situ hydraulic conductivities for f’mal design purposes. Even under ideal conditions, soils adjacent to the trench will clog with
time. A percolation trench is expensive to construct and more expensive to
rebuild. Thus, being conservative in its design is appropriate.
The same factors, except for the use of soil hydraulic conductivity, affect
site suitability for a percolation facility as affect a surface infiltration basin.
Thus, if the following conditions are discovered or are likely to be at the site,
disposal of stormwater by percolation is not recommended:
¯ Seasonal high groundwater is less than 1.2 m (4 ft) below the bottom
of the percolation trench;
¯ Bedrock or impervious soils are within 1.2 m (4 ft) of the bottom of
the percolation trench;
¯ The percolation trench is located within or on top of fill or recompacted soils; or
¯ The soils adjacent to the trench are RCS hydrologic group C or D or
the field saturated hydraulic conductivity of the soils is less than 2.0 ×
10-5 m/s (6.5 X 10-5 ft/sec).
If the above conditions do not rule out the site, the Swedish Association
of Water and Wastewater Works (1983) provides design recommendations.
This procedure is described by Urbonas and Stab_re (1993).
Configuring a Percolation Trench. Percolation trench design uses the pore
volume of trench fill media as the detention volume. Table 5.12 lists the
porosity of the more typical trench fill materials. The bottoms of these
trenches tend to clog first, often shortly after installation. As a result, the bottom of the trench is considered impervious and all water is assumed to percolate out only through its walls. Typically, long and deep trenches are most efficient and require the least amount of porous media. The maximum trench
depth is limited by trench-wall stability, seasonal high groundwater levels,
and the depth to any impervious soil layer. Trenches 1 m (3 ft) wide and 1 to
2 m (3 to 6 ft) deep seem to be most efficient.
If a percolation trench cannot be made sufficiently large to empty its fully
available water storage volume (that is, granular media pore space volume)

Table 5.12 Porosity of commonly used granular materials.
Material
Crushed and blasted rock
Uniform sized gravel
Graded gravel, 2.0 cm (0.75 in.)
Sand
Pit run gravet
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within a 24-hour period, it is recommended that a collector pipe be installed
near its bottom and the stored water be released slowly through a flow controller (that is, choked outlet). The outlet is designed to supplement the percolation outflow so that both combine to empty out the trench-full volume in
24 hours. This type of installation behaves, in part, like a detention basin.
Most important for percolation trench longevity is to triter all the
stormwater entering the trench through a sand layer. Percolation trenches
should not be used without first filtering its inflow or if these filter systems
will not be adequately maintained. If stormwater is permitted to enter the
trench without f~rst being filtered, pore media and adjacent soils will seal
with time and the facility will fail.
Figure 5.8 illustrates a percolation trench with a surface sand filter layer

Buffer Strip

E ,_E_ Seasonal High
~ :~ Groundwater
Table or
Irnpe~meable~

Figure 5.8

A percolation trench with a sand filter layer for surface
inflow (STORMWATER: BEST MANAGEMENT
PRACTICES BY URBONAS/STAHRE, © 1993. Adapted
by permission of Prentice-Hall, Inc., Upper Saddle River,
N.J.). (Notes: Wrap all rock fill in geotextile fabric with
coarse pores; buffer strip length > 25% paved length;
length L <-- K/(So/IO0) in which K = 0.3 m (1 ft) and So
= slope, %; add trenches as needed to obtain required
total length for infiltration; side slope Z >- 4.0; sand or
sand-turf filter layer surface area shah be sized to permit
inflow to the trench with minimum of ponding; create
ponding on sand-turf layer using a berm across the
swale; B > 2d.)
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on top. This sand filter layer has to have sufficient surface area to permit
stormwater to enter the trench with minimal ponding above it. However,
some ponding volume will be needed above the sand filter to buffer higher
rates of runoff. Such a sand surface filter layer can be a modular porous
pavement. Other filter configurations are possible, including inlets with geotextile filter bags within them (Urbonas and Stab_re, 1993). All filter devices
will need aggressive routine maintenance for acceptable operation.
Unlike the surface infiltration facilities, failure of a percolation trench can
be unnoticed for long periods o~ time because the trench is out of sight. A
routine inspection program is needed to discover failed percolation trenches.
It is unlikely that someone will randomly observe and report a trench failure
during storm periods. One or more observation wells should be provided to
facilitate inspections. A record of water in the trench not draining within 2
days after a wet period ends can indicate incipient failure and should be investigated.
Sizing a Percolation Trench. Because a percolation trench is used to limit
runoff from a small catchment, rational formula (Equation 5.5) may be used
for its design:
(5.5)
Q = Ku.C.It.A
Where
Q = average runoff rate for the storm duration t, ma/s (cu ft/sec);
K, = unit conversion factor, 1.0 for U.S. standard units (36 for the
International System of Units);
C = runoff coefficient, nondimensional;
It = rainfall intensity for the design storm at the storm duration t,
mm/h (in,/hr); and
A = area of the tributary watershed, ha (ac).
Multiplying the average runoff rate, Q, by the design storm’s duration, t,
results in Equation 5.6, which gives the cumulative runoff volume over time t:

I, " t ¯ A
V~n(t) = g. 3 600. C ¯ 1 00-----~

(5.6)

Where
V~n(t) = total volume of inflow over storm duration t, m3 (cuft);
and
t = storm duration, hour.
Because the water depth in the trench varies during storm runoff, the sides
of a percolation trench are not fully inundated during the runoff event. To
simplify the sizing process, the designer can assume that the average outflow
rate is the result of one-half of the trench depth being inundated. This then
allows the designer to find the average effective area of percolation. Also, assume the hydraulic gradient, L equals 1.0, Thus, Equation 5.7 is derived from
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Darcy’s law (that is, Equation 5.4):
Vout(t) = 3 600 ¯ k ¯ (Ape~ + 2) ¯ t

(5.7)

Where
Vout(t) = total volume of water percolated into the ground over time t,

k
Apcre
t

= hydraulic conductivity of the soil, m/s (ft/sec);
= total area of the sides of the percolation trench, m2 (sq ft);
= duration of the percolation time, hour.

The maximum volume of water stored, V, in the trench is the difference
between lz, n(t) and Vout(t), as expressed by Equation 5.8:
V = max [Vm (t)-Vout (t)]

(5.8)

Thus, Equation 5.9 is derived by combining Equations 5.5 and 5.7 into
Equation 5.8:
V= max [3 600.K,.’I,.C.A.t- 1 800"k’Apere’t] (5.9)

¯

Configure the trench to drain the "maximized" storm volume discussed
earlier in the chapter. First, find this volume using Equation 5.2 for the 12hour drain time and a runoff coefficient C = 1.0. The trench is designed to
dispose of the runoff from such a storm through percolation through the
sides. Because the detention time in the trench is not the issue for water quality enhancement, the maximized depth is used to define the intensity-duration
function of a design storm by assuming this rainfall depth occurs within 1
hour.
The next step is to select a cross section for the trench and the type of fill
material. Assume a trench length and test it for adequacy. Eventually,
through a trial-and-error process, the assumed trench length agrees with the
calculated one. This procedure can be reduced to a spreadsheet to facilitate
the iterative solution. Figure 5.9 presents an example of such a spreadsheet.
After the known parameters are entered, the iterative process begins by entering an assumed trench length and calculating the "needed trench length."
New "assumed length" values are entered until a balance is achieved between
the "assumed" and "needed" lengths. In this example (that is, Figure 5.8) the
needed trench length was found to be 44 m (144 ft).
OTHER INFILTRATION FACILITIES. Buffer Strips and Swales. The
design for buffer strips and swales is described earlier in this chapter. Both
buffer strips and swales can infiltrate stormwater to the ground. However, the
duration of time that runoff actually is in contact with these surfaces is relatively short, and, as a result, the volume of infiltration is limited. Nevertheless, buffer strips and swales can infiltrate significant fractions of the smaller
runoff events when they are located on porous soils. Their use is encouraged,
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Project Title:

Percolation Trench Sizing

Tributary Catchment Area [A]:
Percent Impervious:
Runoff Coefficient [C = 0.858 i^3 - 0.78 f’2 + 0.774 i + 0.04]:
Maximized Rainfall Depth (I~-hour); C = 1.0 and 12-hour down time:
Soil’s Hydraulic Conductivity:
Trench Width (W):
Height (H):
Assumed Length (L):

5.50 ae
44.0%
0.30
0.50 in.
0.001 ft/sec
3.00 ft
6.00 ft
144.0 ft (trial
length)*
Hydraulic Gradient:
1.00
Average Percolation Outflow Rate {Qout = kH(L + W)]-:
0.882 cu ft/sec
Rock Media Porosity (p):
0.35
Note: All values in bold typeface are user input values.
Rainfall Intensity I-D Curve Value at Duration T: I = {a*l~.ho~l(T + b)Ac}
Local Coefficient a = 28.5
b = 10.00
c = 0.786
Storm
duration,
min.

Rainfall
intensity,
indhr

Runoff
volume,
cu ft

Outflow
volume,
cuft

Volume
stored,
cuft

Needed
trench volume,
cuft

Needed
trench
length, ft

T
(1)

I
(2)

60 CIAT
(3)

60 Qout T
(4)

(3)-(4)
(5)

(5)/p
(6)

(6)/(WH)
(7)

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
I00.0
120.0
150.0
180.0
210.0
240.0
300.0
360.0
420.0
480.0
540.0
600.0
660.0
720.0
840.0
960.0

2.33
1.35
0.98
0.78
0.66
0.57
0.51
0.45
0.41
0.38
0.35
0.31
0.26
0.23
0.21
0.19
0.16
0.14
0.12
0.11
0.10
0.09
0.09
0.08
0.07
0.06

0
1 351
1 965
2 350
2 630
2 848
3 028
3 181
3 314
3 432
3 538
3 723
3 953
4 144
4 309
4 453
4 701
4 909
5 089
5 248
5 392
5 523
5 643
5 755
5 957
6 137

0
529
1 058
1 588
2 117
2 646
3 175
3 70~.
4 234
4 763
5 292
6 350
7 938
9 526
11 113
12 701
15 876
19 051
22 226
25 402
28 577
31 752
34 927
38 102
44 453
50 803

0
822
906
763
513
202
- !47
-524
-920
- ! 331
-1 754
-2 628
-3 985
-5 382
-6 805
-8 247
- 11 175
-14 143
- 17 138
-20 154
-23 185
-26 229
-29 284
-32 348
-38 496
-44 667

0
2 348
2 589
2 180
1 466
578
-421
- 1 496
-2 628
-3 803
-5 012
-7 507
-11 386
-15 376
-19 442
-23 564
-31 929
-40 408
- 48 965
-57 581
-66 243
-74 941
-83 669
-92 422
- 109 989
- 127 619

0
130
144"
121
81
32
-23
-83
- !46
-211
-278
-417
-633
-854
-1 080
- 1 309
- 1 774
-2 245
- 2 720
-3 199
-3 680
-4 163
-4 648
-5 135
-6 110
-7 090

* Needed Trench Length Matches Assumed Length

Figure 5.9
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and they add to the treatment train as stormwater runoff migrates from its origin to the receiving waters.
Porous Pavement. When properly designed and operating, porous pavement can infiltrate, or otherwise treat, the runoff from 70 to 90% of all storm
events. It, in effect, reduces the amount of directly connected impervious surface within a catchment.
There are three types of porous pavement: porous asphalt pavement,
porous concrete pavement, and modular porous concrete block. Porous asphalt and concrete are constructed similarly to a conventional pavement, except sand and finer fraction of the aggregate are left out of the pavement mix.
Such pavement typically is placed on top of a layer of granular base. The
modular block pavement is constructed by placing the blocks over a layer of
coarse gravel, which in turn is located on a porous geotextile fabric layer.
Whenever the porous pavement is expected to provide local disposal, the
seasonal high groundwater and bedrock needs to be at least 0.9 m (3 ft) below the pavement’s bottom. Typical porous pavement cross sections are illustrated in Figure 5.10. When the underlying soils, groundwater depth, or
bedrock do not qualify the site for stormwater infdtration, porous pavement
can be designed to be an underground detention facility. This can be done by
installing an impermeable membrane between coarse rock media and the native soil subgrade. The granular base is then drained with the aid of perforated pipes installed at 3- to 8-m (10- to 25-ft) intervals. The release rate is
controlled by a flow regulator, such as an orifice, which is designed to empty
the pore storage volume within 6 to 12 hours.
Urbonas and Stahre (1993), after discussions with a number of public
works departments, concluded that porous concrete and asphalt pavements
have a tendency to seal and clog within 1 to 3 years. Also, faster sealing rates
were reported in areas where extensive winter salting and sanding occur. One
notable exception to surface clogging reports were the concrete pavement installations in the state of HoNda (U.S.). Concrete and asphalt pavements need
vigorous maintenance and the use of high-power vacuuming, though even
then they seem to eventually seal. After sealed, this type of pavement has to
be replaced.
Interlocking cellular concrete block pavement seems to seal at a slower
rate than concrete and asphalt porous pavement and has a good record of service under a wide range of climatic conditions. After being sealed, the open
spaces of modular blocks can be cleaned out by removing the vegetated soil
or the sand layer and replacing it with fresh material. Individual blocks can
settle and become misaligned, however, and this type of pavement is best
suited for nontraffic areas such as parking pads and for overflow parking areas in sport event complexes, shopping centers, churches, and schools.
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Void Material
(Sand or Sandy Turf)

(a)
¯

L max .~ 0.60
~

Perimeter Cell Walls-Concrete ~

,Modular\
o,v,doa

~

\

//Fine GraveITerzaggi
-" ~~~ --L-JI~
~/~-I ~ ~ . . I
Filter Layer/
Coarse Gra~ ~ _- , -. ,~--~---L~., .L." (/1 8 to 3/4,Well
(1 5 to 3 in in Size)
Graded ashed
e Gravel
<~ " """~v’~x,,~,~l~l~"~ .Fil.t_e.r F.,abric for
,uInfiltration System
~
impermeable Membrane
When Inffitration is not
~
the Goal

!I
il

(b)
Perforated Collector Pipe (Optional) on Downstream Toe
of Each Cell, Connected to an Outfall Pipe; Use Only When
Infiltration Is Not Possible or Desired. Each Cell’s Collector
Pipe Should Have a Constricted Outlet to Limit the Drainage
of the Pore Space Volume in the Coarse Gravel Layer in 12
hours
Figure 5.10

Typical cress sections of peroes pavement: (a) two
examples of individnal concrete modular paving block

and (b) perspective of side-by-side modular block cells
(ft × 0.304 8 = m; in. × 25.4 = ram).

EXTENDED DE TENTION
(DRY) BASINS
Detention of urban stormwater runoff began to appear as an urban stormwater management practice in the early 1970s in North America, Europe, and
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Australia to control runoff peaks from new land development sites. This was
initially applied to control the I0-, 25-, 50-, or 100-year flow rates. By the
mid- and late-1970s, Ontario (Canada) and the state of Maryland (U.S.) mandated detention to control the 2-year peak flow rate for stream bank erosion
control purposes (with little success, as was determined later). The use of detention to control stormwater quality began to be used in the early 1980s. By
the late 1980s, sufficient empirical data were available to design extended detention basins (that is, dry detention basins) for water quality purposes with
reasonable confidence in their performance. Extended detention basins are
best at removing suspended constituents. They are not particularly effective
in removing solubles. Also, removal rates of solids by retention ponds tend to
outperform detention basins. A comparison of constituent removal efficiencies of extended detention basins and retention ponds is described later in
this chapter.
SIZING DETENTION BASINS. Using the Maximized Volume. There
are several ways to size an extended detention basin. The simplest and most
direct way for smaller catchments serving up to approximately 1.0 km2 (0.6
sq mile) is to use the maximized volume described earlier in this chapter. The
volume may be found for locations in the U.S. for basins emptying their entire volume in 24 and 48 hours. If one wishes to use another emptying time,
simply interpolate between the results found using the 24- and 48-hour time.
It is suggested that the event-capture-ratio-based coefficients in Table 5.4 be
used with Equation 5.2 instead of the volume capture ratio coefficients.
The emptying, or drain, time is chosen by the designer or dictated by local
authorities. Longer emptying times produce somewhat better removal rates of
suspended solids. However, longer drain times tend to produce less attractive
facilities, ones that have little or no vegetation on the bottom. Facilities with
long emptying times have "boggy" bottoms with marshy vegetation and can
be difficult to maintain and clean.
Using Hydrograph Routing. For detention basins that serve areas larger
than 1.0 km2 (0.6 sq mile), the volume can be found using a reservoir routing
method. Again, it is recommended that the maximized storm depth be used.
It has to be first converted to a design hyetograph, however, to simulate a
runoff hydrograph. How this is done will be dictated by the typical design
storm temporal distribution in use within the region where the facility is located. It is suggested, however, that the maximized depth be redistributed
into a 2-hour design storm hyetograph.
The goal of reservoir routing is to balance inflow rates against outflow
rates to find the needed volume. This is accomplished by solving Equation
5.9 with numerical methods or using one of the many available computer
programs written for this purpose (see Chapter 3). Referring to Figure 5.11,
Equation 5.10 states that the needed storage volume is a time integral of the
difference between inflow and outflow hydrographs from the beginning of
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Inflow Hydrograph
Storage Volume

~ Outflow Hydrograph

~
LL

t
Figure 5.11

Time

Routing a hydrograph through a detention basin.

storm runoff to the point in time where the outflow rate exceeds the inflow
rate:
(5.10)
Vm~ =
(Qin - Qout) dt
Where
Vm,x = storage volume,
t = time from beginning of runoff to a point of maximum storage,
Qin -- Qout on hydrograph recession limb,
Qin = inflow rate, and
aout = outflow rate.
CONFIGURING AN EXTENDED DETENTION BASIN. In configuring
an extended detention basin, try to make these facilities an integral part of
the community. Consider multiple uses, aesthetics, safety, and the way the
facility will fit into the urban landscape. Also, maintainability is an important
consideration. Although these basins provide passive treatment with no operational attention, continued successful performance will depend on good
maintenance. Always provide adequate maintenance access.
Figure 5.12 shows an idealized layout for an extended detention basin.
The individuality of each on-site or regional facility and its place within the
urban community make it incumbent on the designer to seek out local input,
identify site constraints, identify the community’s concerns, and consider a
wide array of possibilities during design.
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Figure 5.12 An idealized extended detention basin: (a) plan (not to scale) and (b) section (not to scale) (ft X 0.304 8
= m) (UDFCD, 1992).

’

Storage Volume. Provide a storage volume, sometimes called capture volume, equal to the maximized volume described earlier. Add 20% to this volume to provide for sediment accumulation. Randall et a!. (1982) and Whippie and Hunter (1981) suggest that such detention basins be designed to
promote sedimentation of small particles, namely smaller than 60 microns in
size, which account for approximately 80% of the suspended sediment mass
found in stormwater (Urbonas and Stahre, 1993).
Provide an outlet to empty less than 50% of the design volume in the f’trst
one-third of the design emptying p6rio.d (that is, 12 to 16 hours). This ensures that small runoff events will be detained to remove small suspended
solids. The particles, as they settle in a water colurrm, concentrate at the
lower levels of the temporary pond. It is this layer that drains through the
bottom outlet of a detention basin. A long emptying time-thus the term extended detention-permits smaller particles to attach to the bottom of the
basin and become trapped.
Flood Control Storage. Whenever feasible, try to incorporate the extended
detention basin within a larger flood control facility. The designer may want
to consider combining water quality and flood control functions in a single
detention basin.
Basin Geometry. The basin should gradually expand from the inlet and
contract toward the outlet to reduce short circuiting. Provide a length-towidth ratio of two or greater, preferably up to a ratio of four.
Two-Stage Design. Whenever feasible, provide a two-stage basin. The
lower portion has a micropool that fills often. This reduces the periods of
standing water and sediment deposition in the remainder of the basin. The
top stage should be 0.6 to 1.8 m (2 to 6 ft) deep, its bottom sloping at approximately 2% toward a low-flow channel The bottom pool can be 0.5 to 0.9 m
(1.5 to 3 f-t) deeper and should be able to store 15 to 25% of the capture volume. These recommendations do not necessarily apply to large, regional extended detention basins.
Basin Side Slopes. Basin side slopes need to be stable under saturated soil
conditions. They also need to be sufficiently gentle to limit rill erosion, facilitate maintenance, and address the safety issue of individuals falling in when
the basin is full of water. Side slopes of 4:1 and flatter provide well for these
concerns.
Forebay. Design the basin to encourage sediment deposition to occur near
the point of inflow. A forebay with a volume equal to approximately 10% of
the total design volume can help with the maintenance of the basin, and the
service life of the remainder of the basin can be extended. Equip it with a stabilized access and a concrete or soil cement lined bottom to prevent mechanical equipment from sinking to the bottom.
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Basin Inlet. Most erosion and sediment deposition occurs near the inlet. An
ideal inflow structure will convey stormwater to the basin while preventing
erosion of the basin’s bottom and banks, reducing resuspension of previously
deposited sediment and facilitating deposition of heaviest sediment near the
inlet. With several compromises, many of these design goals can be nearly
achieved. Inflow structures can be drop manholes, rundown chutes with an
energy dissipator near the bottom, a baffle chute, a pipe with an impact basin,
or one of the many other types of diffusing devices.
Low-Flow Channel. Provide a low-flow channel to convey trickle flows
and the last of the captured volume to the outlet.
Outlet Design. Use an outlet capable of slowly releasing the design capture
volume over the design emptying time. One example is a perforated riser, illustrated in Figure 5.13. Another arrangement of an outlet was suggested by
Schueler et al. (1992), namely, a hooded perforated riser located in a small
permanent pool (that is, a micropqol).
Because extended detention basins are designed to encourage sediment
deposition and urban st0rmwater has substantial quantities of settleable and
floatable solids, basin outlets are prone to being clogged. This can make the
design of reliable outlet structures for extended detention basins difficult. A
clogged outlet will invalidate the hydraulic function of even the best design.
ASCE (1985), ASCE (1992), DeGroot (1982), Roesner et aI. (1989),
Schueler (1987), Schueier et al. (1992), Urbonas and Roesner (Eds.) (1986),
and Urbonas and Stahre (1993) reported many reasons for outlet problems,
which include clogging by trash and debris, silting in of the outlet, damage
by vandalism, children plugging an outlet, and other factors that modify its
discharge characteristics. Each outer has to be designed with clogging, vandalism, maintenance, aesthetics, and safety in mind.
Trash Rack. If the outlet is not protected by a gravel pack, as shown in Figure 5.13,~ provide some form of a trash rack. Never wrap a perforated outlet
in a geotextile filter cloth that will seal quickly. Figure 5.14 is a chart that
provides simple, empirically based guidance for minimum sizes of trash
racks for detention outlets.
Dam Embankment. Design and build the dam embankment so that it will
not fail during storms larger than the water quality design storm. Provide an
emergency spillway or design the embankment t9 withstand overtopping
commensurate with the size of the embankment, the volume of water that can
be stored behind it, and the potential of downstream damages or loss of life if
the embankment falls. Emergency spillway designs vary widely with local
regulations. Embankments for small on-site basins should be protected from
at least the 100-year flood, while the larger facilities should be evaluated for
the probable maximum flood. Always consult the state’s dam regulatory
agency.
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Figure 5.13

1
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0.013
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0,196
0.307

o.~42
o.6ol
0,785

An example of a perforated riser outlet: (a) outlet works
(not to scale) and (b) water quality riser pipe (not to
scale) (ft × 0.304 8 = m; in. × 25.4 = mm)(UDFCD,
1992).

Embankment slopes should be no steeper than 3:1, preferably 4:1 or flatter. They also need to be planted with turf-forming grasses. Embankment
soils should be compacted to 95% of their maximum density at optimum
moisture.
Vegetation. A basin’s vegetation provides erosion control and enhances
sediment entrapment. The basin can be planted with native grasses or with Jr-
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Minimum size of a trash rack versus outlet diameter
(note: trash rack area is the net area of all openings
between bars, rock packing, and so on)
(in. × 25.4 = ram)(UDFCD, 1992).

rigated tuff, depending on the local setting, basin design, and its intended
other uses (such as recreation). Sediment deposition, along with frequent and
prolonged periods of inundation, make it difficult to maintain healthy grass
cover on the basin’s bottom. Options for an alternative bottom liner include a
marshy wetland bottom, bog, layer of gravel, riparian shrub, bare soil, lowweed species, or other type that can survive the conditions found on the bottom of the basin.
Maintenance Access. Provide for vehicular maintenance access to the forebay and the outlet areas with grades that do not exceed 8 to 10% and have a
stable surface of gravel-stabilized turf, a layer of rock, or concrete pavement.
Multiple Uses. Whenever desirable and feasible, incorporate the water quality basin within a larger flood control facilky. Also, whenever possible, provide for other uses such as active or passive recreation, wildlife habitat, or
wetland. The use of a multiple-stage basin design described earlier can help
accommodate multiple uses. The area within an extended detention basin is
not well suited for active recreation such as playing fields. These are best located above an extended detention basin’s pool level.
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Aesthetics. Aesthetics are what the public uses to judge how "successful" or
"useful" a detention basin is within the community. Although there are examples of unattractive basins, most new facilities are tastefully integrated to
the neighborhood. Aesthetics are important. Using a landscape architect to
assist with the design should be considered.
Safety. For larger on-site basins and regional facilities, safety has to also include the structural integrity of the water impounding embankment. As discussed earlier, the embankment should be protected from catastrophic failure. In the U.S., dam failure is almost always judged as an absolute liability
of its owner. Always consider this principle of common law when designing
detention facilities.
When the facility is in operation, safety concerns need to focus on flow
velocities, water depths, and keeping the public from being exposed to highhazard areas. During dry weather periods, safety is enhanced by reducing the
use of high vertical walls and steep side slopes. Outlets and inflow structures
and adjacent areas require special attention, and ASCE (1985) suggests the
use of thorny shrubs and trash/safety racks at all outlet orifices, pipes, and
weirs.
SUMMARY AND CONCLUSIONS. Extended detention basins are viable
and effective treatment facilities. When properly designed, reductions of approximately 70% are possible in the total suspended sediment load and of
constituents associated with these sediments. Regional facilities often offer
economies of scale and greater reliability in capturing stormwater when they
are used, while on-site facilities offer institutional and fiscal advantages of
implementation as the land is urbanized.

RETENTION PONDS (WET)
A retention pond is a small artificial lake with emergent wetland vegetation
around the perimeter, designed to remove pollutants from stormwater. This
BMP is also sometimes called a "wet pond" or a "wet detention basin." This
manual refers to it as a retention pond to distinguish it from the extended detention basin described in the previous section. A retention pond often is
sized to remove nutrients and dissolved constituents, while any pool that may
be associated with an extended detention basin is smaller and is provided for
aesthetics., for example, to cover solids-settling areas.
Features of a retention pond are shown in Figure 5.15. The permanent
pool provides a vessel for the settling of solids between storms and the removal of nutrients and dissolved pollutants. The wetland vegetation bench,
called the littoral zone, provides aquatic habitat, enhances pollutant removal,
and reduces the formation of algal mats. Figure 5.15 also shows an optional
surcharge detention storage volume overlying the permanent pool. This can
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Figure 5.15

Plan and profile of a retention basin: (a) top view and
(b) side View (Schueler, 1987).

be used for flood control. Some local jurisdictions require that this surcharge
storage be designed as extended detention for added pollutant removal efficiency.
STORMWATER MANAGEMENT APPLICATIONS. Control of Nutrient Loadings. Retention ponds can be superior to extended detention
basins for the control of nutrients in urban stormwater. While detention
basins rely on solids-settling processes, retention ponds remove dissolved nutrients through several physical, chemical, and biological processes in the
permanent pool. Table 5.13 shows a comparison of removal efficiencies of

Table 5.13

Comparison of pollutant removal percentages by
well-designed extended detention basins and retention
ponds (U.S. EPA, 1983).

Total
Biochemical
Type of suspended
oxygen
practice sediments Nitrogen Phosphorus Lead Zinc demand
Extended
detention
Retention
ponds

70-80
70-80

0 (Diss)
0 (Diss)
70-80 40-50 20-40
20-30 (Total) 20-50 (Total)
50-70 (Diss) 50-70 (Diss) 70-80 40-50 20-40
30-40 (Total) 50-60 (Total)
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properly sized retention ponds and extended detention basins. In addition,
petroleum hydrocarbon removals are similar to those of total suspended sediments. Retention ponds are most appropriate where nutrient loadings are of
concern, especially in the following situations:
¯ Watersheds tributary to reservoirs and lakes--retention ponds in the
watershed can help achieve eutrophication management goals in
downstream reservoirs and lakes.
¯ Watersheds tributary to tidal embayments and estuaries--nutrient
loadings into esmarine systems is a growing concern in coastal areas,
including upland areas that drain into tidal waters. Retention ponds
can help reduce the nutrient loads.
Removal of nutrients has a price: the permanent pool of a retention pond
requires two to seven times more volume than an extended detention basin,
depending on local meteorology. The larger volume requires larger structures
and more land than detention basins, resulting in costs of facilities that are 50
to 150% more than for extended detention basins. If, however, the facility requires overlying storage for flood control peak-shaving, cost increases become smaller as the flood control volume and benefits get larger. Table 5.14,
which summarizes design criteria for a regional stormwater management
master plan for Fairfax County, Virginia (U.S.), exemplifies the relative difference in size for retention ponds and extended detention basins for this region of the U.S.

Table 5.14

Comparison of detention storage requirements in
Fairfax County, Virginia: permanent pool of retention
pond versus extended detention basin)

Land use
Low-density single family
Medium-density single
family
Multifamily residential
Industrial/office
Commercial
Forest/undeveloped

Imperviousness,
%

Retention
pond, in.b

Extended
detention,c
in.b

20
35

0.7
0.8

0.1
0.2

50
70
80-90
0

1.0
1.2
1.3
0.5

0.4
0.5
0.8
0.0

"Retention pond pool volume is based on an averagehydraulic retention time of 2
weeks.
u In. x 25.40 = mm.
c Extended detention volume is based on the capture of first-flush runoff.
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Aesthetics. Retention ponds offer a number of aesthetic advantages. They
typically are more attractive than extended detention basins and are considered property value amenities in many areas. This is because sediment and
debris accumulate within the permanent pool and are out of sight.
Other Siting Considerations. Retention ponds can be designed to require
little hydraulic head to operate. While Figure 5.15 shows a dam at the downstream end of the pond, in flat terrain the permanent pool can be excavated
below the ground surface, a common practice in the state of Florida (U.S.).
Before excavating into the groundwater table, check with local regulatory anthorities; however, if the pond is not sited over a gravel or karst formation, it
should not adversely affect the quality of the groundwater, although such a
possibility may exist in some cases. Most pollutants typically are removed
from the groundwater in the f’trst 0.4 to 0.9 m (18 to 36 in.) of soil downgradient of the pond.
Other issues to consider when choosing a retention pond include
¯

If the tributary catchment is large enough to have sufficient base flow
to sustain a permanent pool;
¯ If the receiving waters immediately downstream are particularly sensitive to increased effluent water temperatures that can result from introduction of the pond;
¯ If existing wetlands at the site restrict the use of a permanent pool; and
¯ If water rights available for evapotranspirafion are consumptive use in
states with a prior appropriation water law system.
’DESIGN METHODS. Two different methods are used for the design of
permanent pools for a retention pond:
¯

Solids-settling design method relies on the solids-settling theory and
assumes that all pollutant removal is because of sedimentation
(Driscoll, 1983, and U.S. EPA, 1983).
¯ Lake eutrophication model design method provides for a level of eutrophication by accounting for the principal nutrient removal mechanisms (Hartigan, 1989, and Walker, 1987).
Solids-Settling Design Method. The solids-settling method is most appropriate for situations where the control of total suspended sediments and pop
lutants that attach themselves to the solids is the principal objective. The
method relies on rainfall and runoff statistics, pond size, and settling velocities of suspended solid particle size distributions to calculate total suspended
sediment removal. This method assumes an approximate plug flow system in
the retention pond with all pollutant removal resulting from sedimentation.
Retention pond design curves based on the solids-settling method are
shown in Figure 5.16 (U.S. EPA, 1986) for low-density, single-family resi-
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Geographically based design curves for solids settling
model (ft × 0.304 8 = m) (U.S. EPA, 1986).

dential development (runoff coefficient, RV = 0.2). Separate design curves
must be developed for other land-use patterns, These design curves relate average total suspended sediment removal to the size of the permanent pool.
Here, the permanent pool size is expressed as the ratio of its surface area to
the tributary catchment area and is based on a mean pool depth of approximately 1 m (3.5 ft). Average removal rates for other constituents may be estimated by multiplying the total suspended sediment removal rate by the average particulate fraction of the constituent of interest.
The total suspended sediment settling model was tested using data from
nine retention ponds monitored during U.S. EPA’s National Urban Runoff
Program (NURP). Based on goodness-of-fit plots, it was concluded that the
method did a reasonably good job of predicting removal rates at these nine
NURP sites (Driscoll, 1983, and U.S. EPA, 1986).
A drawback to the performance curves shown in Figure 5.16 is that they
were developed for only low-density residential land use (that is 20 to 30%
imperviousness). However, comparison of this method with facilities designed using the maximized volume based on a 12-hour emptying time has
shown nearly identical results, provided a surcharge extended detention volume is given. Thus, it is recommended that the permanent pool volume for
the solids-settling method be the maximized volume based on a 12-hour
drain time as described earlier in this chapter. It is also recommended that a
surcharge extended de.tention volume be provided above the permanent pool,
which is also equal to the maximized runoff volume. The outlet is then designed to draw down, or empty, this surcharge volume in 12 hours. This type

224

Urban Runoff Quality Management

R0017560

..,,,a

of design significantly improves pollutant removal efficiency and virtually
eliminates many of the short-circuiting problems often found in ponds without a surcharge extended detention volume above the permanent pool.
Lake Eutrophication Model Design Method. This method assumes that a
retention pond is a small eutrophic lake that can be represented by empirical
models used to evaluate lake eutrophication effects (Hartigan, 1989, and
Walker, 1987). Using this design method, a retention pond can be sized to
achieve a controlled rate of eutrophication and an associated removal rate for
nutrients. Because retention ponds that achieve nutrient removal also remove
other pollutants, typically it is not necessary for the design process to address
constituents other than nutrients. Also, as noted earlier, large retention ponds
may not be cost effective unless nutrient control is the principal water quality
management objective.
The lake eutrophication design model is the phosphorus retention coefficient model developed by Walker (1985 and 1987). Like most input/output
lake eutrophication models, this model is an empirical approach that treats
the permanent pool as a completely mixed system and assumes that it is not
necessary to consider the temporal variability associated with individual
storm events. Unlike the solids-settling model, which accounts for temporal
variability of individual storms, the Walker model is based on annual flows
and loadings.
The modet is applied in two parts:
0.56. Qs
K2 = F. (as + 13.3)

(5.11)

Where
K2 =
Qs =
Z=
T=
F=

second-order decay rate, m3/mg.a;
Z/T the mean overflow rate, m/a;
mean pond depth, m;
average hydraulic retention time, years; and
inflow (ortho P)/(total P) ratio.
R = 1.0t

1.0 - V~I.0 + (1.0 + 4N)
2N

(5.12)

Where
R = total P retention coefficient (that is, BMP efficiency),
N = K2.Pr’T, and
Pr = inflow total P,/zg/L.
¯

Equations 5.11 and 5.12 were developed from a database for 60 U.S.
Army Corps of Engineers’ reservoirs and were verified for 20 other reservoirs. The model was applied by Walker (1987) to l0 NURP sites and
14 other retention pond systems and small lakes. The goodness-of-fit test
yielded an R2 = 0.8, indicating a good job of replicating monitored total P
removals.
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The permanent pool storage volume, V~, is calculated for the desired average removal rate for Pt, which is a function of the average hydraulic retention time, T. The value of T (in years) is computed by dividing the permanent
pool volume, V~, by the product of the mean storm runoff, VR, times the total
number of runoff events per year, n, namely, T = V~/(Vn ¯ n). Field studies
indicate that an optimum removal rate for Tp of approximately 50% occurs at
T values of 2 to 3 weeks for pools with mean depths of 1.0 to 2.0 m (3 to 6
ft) (Hartigan, 1989). In the eastern U.S., this optimum range for T values corresponds to V~/VR ratios of 4 to 6. Ponds with values of T greater than 2 to 3
weeks have a greater risk of thermal stratification and anaerobic bottom waters, resulting in an increased risk of significant export of nutrients from bottom sediments.
State and regional stormwater management regulations and guidelines often address design criteria for the permanent pool storage volume in terms of
either average hydraulic retention time, T, V~/VR, or minimum total suspended sediment removal rate. For example, the U.S. state of Florida
(Florida DER, 1988) requires an average hydraulic retention time of 14 day’s,
equivalent to V~/VR of 4; the Urban Drainage and Flood Control District’s
BMP criteria manual in the Denver, Colorado, area (U.S.) (UDFCD, 1992)
specifies that the permanent pool storage volume should be 1.0 to 1.5 times
the "water quality capture volume," which is equivalent to Vn/Vn on the order of 1.5 to 2.5. A municipal BMP handbook published by the California
State Water Resources Control Board (Camp Dresser & McKee et al., 1993)
recommends that retention pond permanent pools be sized for a V~/Vn of 3.
The U.S. state of North Carolina’s stormwater disposal regulations for
coastal areas and water supply watersheds specify that the permanent pool
should be sized to achieve a total suspended sediment removal rate of 85%,
which is equivalent to a V~/V~ in the range of 3 to 4 when no surcharge extended detention is provided. With surcharge extended detention, 85% removal of total suspended sediments has been achieved with a V~/V~ of 2 or
less.
CONFIGURING A RETENTION POND. Depth of Permanent Pool.
Mean depth of the permanent pool is calculated by dividing the storage volume by the surface area. The mean depth should be shallow enough to ensure
aerobic conditions and reduce the risk of thermal stratification but deep
enough to ensure that algal blooms are not excessive and reduce resuspension of settled pollutants during significant storm events. The minimum
depth of the open water area should be greater than the depth of sunlight penetration to prevent emergent plant growth in this area, namely, on the order
of 2 to 2.5 m (6 to 8 ft).
A mean depth of approximately 1 to 3 m (3 to 10 ft) should produce a
pond with sufficient surface area to promote algae photosynthesis and should
maintain an acceptable environment within the permanent pool for the average hydraulic retention times recommended above, although separate analy-
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ses should be performed for each locale. If the pond has more than 0.8 ha (2
ac) of water surface, mean depths of 2 m (6.5 ft) will protect it against windgenerated resuspension of sediments. The mean depths of the more effective
retention ponds monitored by the NURP study typically fall within this
range. A water depth of approximately 1.8 m (6 ft) over the major portion of
the pond will also increase winter survival of fish (Schueler, 1987).
A maximum depth of 3 to 4 m (10 to 13 ft) should reduce the risk of thermal stratification (Mills et aI., 1982). However, in the U.S. state of Florida,
pools up to 9.2 m (30 ft) deep have been successful when excavated in high
groundwater areas; this is probably because of improved circulation at the
bottom of the pond as a result of groundwater moving through it.
Side Slopes along Shoreline and Vegetation. Side slopes along the shoreline of the retention pond should be 4I-I: 1V or flatter to facilitate maintenance
(such as mowing) and reduce public risk of slipping and falling into the water. In addition, a littoral zone should be established around the perimeter of
the permanent pool to promote the growth of emergent vegetation along the
shoreline and deter individuals from wading (see Figure 5.15). The emergent
vegetation around the perimeter serves several other functions: it reduces erosion, enhances the removal of dissolved nutrients in urban stormwater discharges, may reduce the formation of floating algal mats, and provides habitat for aquatic life and wetland wildlife. This bench for emergent wetland
vegetation should be at least 3 m (10 ft) wide with a water depth of 0.15 to
0.45 m (0.5 to 1.5 ft). The total area of the aquatic bench should be 25 to
50% of the permanent pool’s water surface area. Local agricultural agencies
or commercial nurseries should be consulted about guidelines for using wetland vegetation within shallow sections of the permanent pool.
Extended Detention Zone above the Permanent Pool. Some state or local
regulations require detention of a specified runoff volume as surcharge above
the permanent pool. Storage in the surcharge zone is released during a specified period through an outlet structure. This surcharge detention requirement
is intended to reduce short circuiting and enhance settling of total suspended
sediments. Settling-solids analysis shows that retention ponds sized for nutrient removal with a minimum detention time, T, of 2 weeks and a minimum
Vn/VR of 4 achieve total suspended sediment removal rates of 80 to 90%. Addition of an extended detention zone above the permanent pool is unlikely to
produce measurable increases in the removal of total suspended sediments.
Still, a surcharge extended detention volume is recommended whenever the
Vz/VR is less than 2.5. Whenever one is used or required, it is suggested that
the maximized event-based volume with a 12-hour drain time be used.
Minimum and Maximum Tributary Catchment Areas. The minimum
drainage area should permit sufficient base flow to prevent excessive retention times or severe drawdown of the permanent pool during dry seasons.
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Unless regional experience is available for determining the minimum
drainage area required in a particular location, it is recommended that a water balance calculation be performed using local runoff, evapotranspiration,
exfiltration, and base flow data to ensure that the base flow is adequate to
keep the pond full during the dry season.
The maximum tributary catchment area should be set to reduce the exposure of upstream channels to erosive stormwater flows, reduce effects on
perennial streams and wetlands, and reduce public safety hazards associated
with dam height. Again, regional experience will be useful in providing
guidelines. For example, in the southeastern U.S., some stormwater master
plans have restricted the maximum tributary catchments to 40 to 120 ha (100
to 300 ac) depending on the amount of imperviousness in the watershed,
with highly impervious catchments restricted to the lower end of this range
and vice versa. On the other hand, experience in semiarid areas has shown
that even a small area of new land development can cause downstream erosion and that drainageway stabilization is needed between the new development and the pond for relatively small catchments.
Construction of Retention Ponds in Wetland Areas. One potential constraint on the use of retention ponds as regional BMPs is federal regulations
that restrict the filling of wetland areas and the Section 404 permit program
regulating any wetland or retention pond constructed for stormwater management. Although retention pond BMPs typically are designed to enhance
pollutant removal by incorporating wetland areas along the perimeter, regulatory agencies may restrict their use if a significant amount of native wetlands will be submerged within the permanent pool In addition, restorative
maintenance of the created wetland areas, which includes removal of silt,
may require a Section 404 permit. If work is performed without such a permit, the owner can be subject to federal and state enforcement action and
fines. Thus, it is important to check with the local offices of the federal regulatory agencies, such as the U.S. Army Corps of Engineers and state regulators, about the need for such permits. A written response should always be
obtained before proceeding with any restorative maintenance work.
Potential wetlands constraints must be addressed on a case-by-case basis
during final design of each retention pond facility. If field inspections indicate that a significant wetlands area will be affected at a particular site, the
following options can be pursued during final design:
¯ Investigate moving the.embankment and permanent pool upstream of
the major wetland area.
¯ If the above option is unfeasible, a wetland mitigation plan can be developed as a part of the retention pond design.
¯ If neither of the above options result in a design acceptable to regulatory agencies, consider using an extended detention basin instead.
Eliminating the permanent pool can often reduce adverse effects on
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native wetlands, but their direct oversight by regulatory agencies may
not be avoided.
Basin Geometry. Relatively large length-to-width ratios can help reduce
short circuiting, enhance sedimentation, and help prevent vertical stratification within the permanent pool. A minimum length-to-width ratio of 2:1 (3:1
preferred) is recommended for the permanent pool. The permanent pool
should expand gradually from the basin inlet and contract gradually toward
the outlet, maximizing the travel time from the inlet to the outlet. Baffles or
islands within the pool can increase the flow path length and reduce short circuiting.
Soil Permeability. Highly permeable soils may not be acceptable for retention ponds because of excessive drawdown during dry periods. Where permeable soils are encountered, exfiltration rates can be minimized by scarifying and compacting a 0.3-m (12-in.) layer of the bottom soil of the pond,
incorporating clay to the soil, or providing an artificial liner. Excavating the
permanent pool into the groundwater table can also ensure its permanency,
but seasonal fluctuations in the groundwater table need to be taken into account.
Forebay. To reduce the frequency of major cleanout activities within the
pool area, a sediment forebay with a hardened bottom should be constructed
near the inlet to trap coarse sediment particles. The forebay storage capacity
should be approximately 10% of the permanent pool storage. Access for
mechanized equipment should be provided to facilitate removal of sediment.
The forebay can be separated from the remainder of the permanent pool by
one of several means: a lateral sill with wetland vegetation, two ponds in series, differential pool depth, rock-filled gabions, a retaining wall, or a horizontal rock filter placed laterally across the permanent pool.
Inlet and Outlet Structures. The inlet design should dissipate flow energy
and diffuse the inflow plume where it enters the forebay or permanent pool.
Examples of inlet designs include drop manholes, energy dissipators at the
bottom of paved rundown, a lateral bench with wetland vegetation, and the
placement of large rock deflectors.
An outlet for a retention pond typically consists of a riser with a hood or
trash rack to prevent clogging and an adequate antivortex device for basins
serving large drainage areas. Some typical outlet structures are illustrated in
Figure 5.17. Antiseep collars should be installed along outlet conduits passing through or under the dam embankment. If the pond is a part of a larger
peak-shaving detention basin, the outlet should be designed for the desired
flood control performance. An emergency spillway must be provided and designed using accepted engineering practices to protect the basin’s embankment. Be certain that the pond embankment and spillway are designe~ in accordance with federal, state, and local dam safety criteria.
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The channel that receives the discharge from the basin’s outlet should be
protected from erosive discharge velocities. Options include riprap lining of
the channel or the provision of stilling basins, check dams, rock deflectors,
or other devices to reduce outfall discharge velocities to nonerosive levels.
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CONSTRUCTED WETLANDS
The use of constructed wetlands is popular for treating stormwater. Reported
removal efficiencies vary. Strecker et al. (1992) summarized the performance
of several wetlands in the U.S. for treatment of urban runoff; they found that
suspended solids removals averaged 87%, with a range of 40 to 96%.
A significant deterrent to the comparison of removal efficiencies between
wetlands is the lack of a standard set of design criteria. What is reported here
is a general guidance based on information available in the literature."
DESIGN. General Considerations. Specific site conditions are important
to the proper design of a wetland. Key site characteristics include soils, hydroperiod, and plant species and density. Depth to the confining layer or
groundwater is important to ensure that the wetland does not dry up during
extended periods of no rainfall. In addition, a constant source of surface water is recommended; stagnant water in the wetlands causes the underlying
soil to become anaerobic, releasing ammonia, phosphorus, and heavy metals
to the overlying water for washout during the next runoff event. Stagnant water also results in mosquito problems. Finally, the depth and duration of maximum submergence are importa~, t because an excess of either will kill the
vegetation.
Hydraulic Design. The following hydraulic design criteria are recommended for wetlands:
¯ Maintain dry weather flow depths that vary through the wetland between 0.1 and 1.2 m (0.5 to 4 ft), depending on the types of vegetation
planted, with the outlet structure designed so that the wetland can be
periodically drawn down completely to dry the sediments (provides for
natural oxidation of built-up organics);
¯ Size the wet weather storage volume using the methodology for extended detention basins but with a maximum surcharge depth above
the dry weather flow depth of 0.6 m (2 ft) and a drawdown time of 24
hours; this will reduce stress on herbaceous wetland plants. Tile 0.6-m
depth limitation will determine the surface area required for the wetland.
¯ Design inlet slructures to achieve sheet flow across the wetland to the
maximum extent possible.
¯ Design the outlet structure to control the water surface and protect it
from plugging by floatables common in wetlands (see Inlet and Outlet
Structures in this chapter).
¯ If open water is to be included in the wetland, it should be less than
50% of the total wetland area; the depth of the open water should follow the rules for the maximum permanent pool depth in retention
ponds.
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Configuration of the Wetland. The siting and configuration of the created
wetland somewhat depend on adjacent land uses, the magnitude of contributing surface runoff, and the type of collection system (that is, shallow ditches
or underground piping). Variations in topography and plant types will create
more suitable habitat for wildlife. If the proposed site is large enough, some
upland areas (peninsulas or islands) are preferable. Upland buffers increase
the habitat value of a created wetland.
Figure 5.18 shows an idealized wetland basin designed to enhance
stormwater quality. Urbonas and Stab_re (1993) propose that the ideal shape
is similar to an oval, with the outlet and inlet at opposite ends. If an oval
shape is not possible, use any other elongated shape that separates the inlet
and outlet as much as possible. The primary goals are to increase the contact
time of the inflow with the wetland surfaces and ensure that the inflow does
not short-circuit the facility. An elongated basin shape helps to achieve these
goals. It is suggested that the length-to-width ratio of the wetland surface be
no less than 3 (that is, L/W > 3); a 2:1 ratio is recommended by Livingston
(1989).
The forebay shown in Figure 5.18 helps settle out the largest sediment
particles before the flow passes over the areas covered with emergent vegetation. It also helps to spread the inflow uniformly over the entire wetland. The
forebay should also have a baffle near the inlet as illustrated to break up the
inflow jet and facilitate spreading of the inflow over the entire surface area
of the wetland.
An overflow outlet, not dissimilar to a riser used in a retention pond, is
placed within a deepened portion near the outlet end of the basin. This deepened basin helps keep the outflow zone free of emergent vegetation and
makes the outlet less likely to clog. Wetlands serving small tributary watersheds will require small outlets to ensure that the drain time of the design
capture volume is no fewer than 20 hours. However, designing small outlets
that do not clog is difficult, if not impossible. For this case, a set of V-notch
weirs or a sawtooth weir may be more appropriate for the outflow control device.
Vegetation. Suitable plants for created wetlands vary between different
ecoregions. However, the wetland plants chosen for created wetlands should
incorporate the following attributes:

¯ Tolerance to wide ranges of water elevations, salinity (salt content),
temperature, and pH;
¯ A mixture of perennials and annuals;
¯ Moderate amounts of leaf production; and
¯ Proven removal efficiencies, for example, of Scriptus species.
Wetland plants are now commercially available in some municipalities
from local nurseries who can provide additional information on tolerances
and growth rates.
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CONSTRUCTION. Construction management of the wetland is critical.
Elevations and contouring of the constructed wetlands are the most important
aspect of created wetlands---especially with respect to the groundwater. The
confining layers of clay will vary from place to place within a specific area.
If the ctay layer is breached, clay should be replaced and the elevations of
that location should be changed in the design.
Proper staging and sequencing will provide areas for dewatering during
construction to reduce effects to adjacent waters. Rim ditches are particularly
beneficial to avoid excessive pumping. When the created wetland is adjacent
to an existing wetland, a temporary berm is needed until final grade has been
achieved.
The use of organic soils is necessary to provide moisture-retaining abilities during drier periods and nutrients. If at all possible, soils (muck) from
displaced wetlands should be stockpiled and used in the created wetland.
Care should be taken to ensure wetland soils with nuisance species are not
used. The displaced muck will provide root propagules, seed sources, microand mieofauna, and other invertebrates. Topsoil or peat can be substituted in
the place of wetland muck. The muck/organic layer should be 0,1 to 0.3 m (6
to 12 in.) deep. Depths greater than 0.3 m (12 in.) tend to create difficulties
in spreading the muck and planting.
If possible, it is best to control the hydration of the newly constructed
wetland, The installation of plant material is most efficiently accomplished
in saturated conditions, but standing water can cause poorly installed plants
to float. Flash-board risers and adjustable gates can aid in controlling water
levels during construction. However, if water control is not possible, wetland
plants should be acclimated to inundation in the nursery before shipping to
the site.
Keeping the soils saturated for I week after the muck/mulch has been
spread will encourage seeds and propagules to sprout. If the wetland creation
area is flooded with 0.15 m (6 in.) of water, by the second week this flooding
will selectively remove upland species. The remaining water can be allowed
to fill to design level after 3 weeks (Tesket and Hinckley, 1977).
MONITORING. Monitoring the created wetland will ensure proper coverage of the planted zones by desirable species. Monitoring should be done
quarterly for the first year, semiannually for the second and third years, and
(when necessary) annually for the fourth and fifth years.
Monitoring the wetland for the following information will help prevent
future problems:
* Percent survivorship of planted species--subsamples can be used to
provide quantitative results in larger wetlands,
¯ Percent cover of planted species and recruited desirable plants,
¯ Percent cover of nuisance species,
¯ Wildlife use, and
¯ Qualitative assessments of water quality.
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Replanting as necessary to achieve the 85% survival rate at the end of
each year is beneficial. It is critical to assess the created wetland for nuisance
species. If the nuisance coverage is greater than 10%, maintenance through
removal may be necessary.
MAINTENANCE. Maintenance includes three primary areas: replanting,
nuisance species removal, and excavation of sediment sumps. Adjustments in
plant type may be needed to accommodate differences in elevations. Typically, this is easier than regrading an established area. If water levels are
lower than desired, adjustment of the control structure can increase survival.
Removal of nuisance species will increase the function and value of the
constructed wetland. Harvesting wetland plants can be considered for nutrient removal but can resuspend trapped sediments. This resuspension, with
habitat disturbance, is probably less beneficial than the actual nutrient removal.

MED A FILTRATION
Figure 5.19 shows a conceptual rendering of a media filtration facility widely
used in the U.S. city of Austin, Texas. It consists of a settling basin followed
by a filter. Field research indicates the sand filter has a suspended solids removal efficiency sirnilar to that of retention ponds and extended detention.
The most typical filter is sand, but some use a peat and sand mixture because peat has the adsorptive ability to remove organics and dissolved contaminants. Clogging problems have been reported with the peat mixture
(Tomasak et al., 1987), but this may be because of the type of peat used
(Galli, 1990). Limited research also indicates that compost made from leaves
can be effective at removing dissolved phosphorus, metals, oil, and grease
(Stewart, 1989), but field data show inconsistent performance.
Presettlement is essential to avoid rapid clogging of the filter. The device
should not be on line during construction in the tributary watershed. Filters
should be designed to have overflow or bypass for extreme events to protect
against flooding because of backups if filter plugging occurs. It should be
noted, however, that providing the bypass allows a clogged filter to appear to
be operating effectively. The only way to ensure that the filter is not plugged
is faithful periodic inspection providing a design that clearly indicates when
the f’dter is no longer draining, such as excessive surface ponding or excessive bypasses by runoff.
THE AUSTIN, TEXAS, FILTER. The most extensive experience to date
is With surface facilities of the type shown conceptually in Figure 5.19. This
type of facility has been used on catchments of up to 20 ha (50 ac) in Austin,
Texas, where it originated. Austin provides for two designs----one with full
sedimentation and the other with partial sedimentation.
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The full sedimentation configuration includes a sedimentation basin designed to hold the entire water quality volume (that is, equivalent to the 40hour drain time maximized volume) and to release this volume to the filter
over a 40-hour drawdown period. This system should be used unless topographical constraints make this design unfeasible.
The partial sedimentation configuration requires less depth than the full
sedimentation system and may be applicable where topographical constraints
exist. In this system, a smaller sedimentation chamber is located upstream of
the filtration basin and is designed to remove the heavier sediment and trash
litter only. It requires more intensive maintenance than the full sedimentation
system. The volume of the sediment chamber should be no less than 20% of
the water quality volume used for the full sedimentation design. The design
must ensure that the sediment chamber discharges the flow evenly to the filtration basin. Rock gabions composed of 300- to 450-mm (12- to 18-in.) diameter rocks can be used for this purpose. The outflow side of the sediment
chamber should incorporate features to prevent gouging of the sand media
(for example, concrete splash pad or riprap).
Determining the Surface Area of the Filter. This procedure is based on the
design guidance provided in Austin, Texas. The design provides that a design
water quality volume, namely the maximized volume, is processed through
the filter without overtopping or bypassing the facility. The filter is sized as
follows:

.

¯ Average hydraulic head on the filter is approximately 0.9 m (3 ft).
¯ For the full sedimentation design: 40-hour drawdown rate of the water
quality volume and coefficient of permeability K = 1.1 m/d (3.5 ft/d).
¯ For the partial sedimentation design: 8-hour drawdown rate of the water quality volume and coefficient of permeability K = 0.6 rn/d (2 ft/d).
¯ Clean concrete aggregate sand 0.02 to 0.04 in. in diameter (ASHTO C33).
The above criteria result in the following equation:
AT ¯ Po
AF -- 12 ¯ K ¯ To

(5.13)

Where
AF =
Ar =
Po =
K=
To =

filter area, m~" (sq ft);
area of the tributary catchment, m.’- (sq ft);
runoff volume equal to the maximized volume, mm (in.);
coefficient of permeability, m/d (ft/d); and
drawdown time of the maximized volume (40 hours for full
sedimentation and 8 hours for partial sedimentation).

As an example, assume a 0.37-ha (40 000-sq if) commercial catchment in
the U.S. city of Dallas, Texas, with a runoff coefficient C = 0.70. Size a ill-
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ter for the full sedimentation and the partial sedimentation conditions. Using
Equation 5.2, the maximized runoff volume for this catchment is
Po = 18.5 mm (0.73 in.) for the flail sedimentation condition; and
Po = 13.2 mm (0.55 in.) for the partial sedimentation condition.
Thus, for the tall sedimentation condition, Equation 5.13 results in
(40 000)(0.73) = 39 ~ (417 sq ft)
As = 12. (3.5) ¯ (40/24)
and for the partial sedimentation condition, it becomes
(40 O0O)(0.55)
A~ = 12 ¯ (2.0) ¯ (8/24) = 255 m2 (2 750 sq ft)
Both filters will pass the maximized storm runoff volume or smaller without overtopping or bypassing any runoff, provided the f’dter is not excessively clogged. However, the full sedimentation design will have an extended detention basin upstream of the filter equal to 18.5 mm (0.73
watershed in.) of runoff, while the partial sedimentation design will have a
basin with a volume equal to 20% of this volume. The design of choice will
be governed by site constraints, maintenance considerations, and the owner’s
choices of which arrangement best fits the commercial site.
Configuring a Sand Filter. In addition to the coarse sediment and trash interception provided by the upstream detention storage, consider the following:
¯
¯
¯
¯
¯
¯
¯
¯

Provide a trash rack at the outlet of the sedimentation basin,
Provide access for maintenance equipment,
Provide freeboard or a safe bypass when basin is tall,
Provide a sediment trap at the inlet to reduce resuspension,
Use a flow spreader,
Use one of two alternative sand bend designs (see Figure 5.20),
Use a minimum sand bed thickness of 0.4 m (18 in.), and
Provide underdrains under the sand.

LINEAR FILTERSmDELAWARE. An underground "linear" filter (see
Figure 5.21) used in Delaware (U.S.) is suggested by Shaver (1991) for
catchments of up to 2 ha (5 ac). This underground system uses a vault with a
permanent pool of water as the pretreatment device. Shaver (1991) recommends that the volume of both the sedimentation and the filter chambers be
approximately 38 m~/ha (540 Cu ~ft ~e,r, contributing ac) and that the surface
area of each chamber be 25, m3/ha (36"0 sq ff per contributing ac). Configure
the filter as follows:
¯ Depth of sand (0.4 m, or 18 in.).
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design) (ft × 0.304 8 = m; in. × 25.40 = ram)
(City of Austin, 1989).

¯ Diameter of the outlet pipe should be 0.1 m (6 in.) or less (use multiple
outlets if necessary).
¯ Position the filter relative to the pavement to evenly distribute the flow
as it enters the sedimentation chamber. Pavement and inlet design and
construction are, therefore, critical
UNDERGROUND VAULT--WASHINGTON, D.C. A similar type of
linear ftlter, illustrated in Figure 5.22, has been used in the Washington,
D.C., area (U.S.). It is suggested that this particular design be viewed cautiously for the following reasons. First, the initiaJ settling chamber is undersized for effective sedimentation, causing the filter to clog quickly. Second,
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when the filter clogs, the flow will simply overtop the overflow weir and
flow directly to the outlet, with no indication that the filter is plugged. If this
filter type is to be used, it should be sized using the Delaware linear filter criteria, including the presettlement chamber. It is also strongly recommended
that the overflow weir and dewatering drain in the fi!ter chamber be blocked
and that the entrance manhole covers over the sedimentation chamber and the
outflow chamber be replaced with grates..Then, if the filter clogs, the water
will back up in the vault, overflow out of the inlet grate over the sedimentation compartment, and back into the outfall chamber. Thig will be a clear visual indication that the filter is plugged.
MAINTENANCE. Inspect semiannually and after major storms. Sediment
and all floatables should be removed: from the settling basin when 100 mm
(4 in.) accumulates; from the triter when 2.5 mm (0.1 in.) or more accumulates; or when there is standing water over the filter 40 hours after the storm.
Field experience in Austin, Texas (U.S.), indicates the filter surfaces must be
cleaned about twice each year by raking off the dried sediment. If there are
open space areas in the tributary catchment that are erosive, or if construction
is occurring, more frequent cleaning will be necessary. Consult Shaver
(1991) and Truong (1989) for additional design and maintenance criteria.

OIL AND WATER
SEPARATORS
Oil and water separators are designed to remove petroleum compounds,
grease, and grit. They will also remove other floatable debris. Two types of
oil and water separators-conventional gravity separators and the coalescing
plate interceptor (CPI)--are used at all bulk petroleum storage and refinery
facilities. The lack of oil characteristics and the apparently low concentrations of oil in most stormwater result in considerable performance uncertainty.
APPLICATION. This treatment control is applicable when the concentrations of oil- and grease-related compounds are abnormally high and source
control does not provide effective control. The typical business types of concera are gasoline stations and truck, car, and equipment maintenance and
washing enterprises and other commercial and. industrial facilities that generate high levels of oil products in runoff wastes. Public facilities for which
separators may be considered include marine ports, airfields, fleet vehicle
maintenance and washing facilities, and mass transit park-and-ride lots.
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PERFORMANCE. Conventional separators are capable of removing oil
droplets with diameters equal to or greater than 150 microns. A CPI separator should be used if smaller droplets must be removed. When the droplet
size is of sufficient size, oil and grease concentrations can be reduced to 10
mg/L or less (Lettenmaier and Richey, 1985).
Separator sizing is based on the rise velocity of an oil droplet, using oil
density and droplet size to calculate rise velocity or using direct measurement of rise velocities. With the exception of stormwater from oil refineries,
there are no relevant design data describing the characteristics of petroleum
products in urban stormwater. A portion of the petroleum products are attached to fine suspended solids and, therefore, are removed by settling not
flotation. Consequently, the performance of oil-water separators for urban
stormwater runoff is uncertain.
DESIGN. The basic configurations of the two types of separators are illustrated in Figure 5.23. With small installations, a conventional gravity separa~tor has the general appearance of a septic tank but is longer with respect to
its width. Larger facilities have the appearance of a municipal wastewater
primary sedimentation tank. The CPI separator contains closely spaced plates
that enhance the removal efficiency and consequently requires less space
than a conventional separator. The angle of the plates to the horizontal
ranges from 0 (horizontal) to 60 deg, although 45 to 60 deg is typical. The
perpendicular distance between the plates typically ranges from 19 to.25 mm
(0.75 to 1.0 in.). The stormwater will flow either across the plates or down
through the plates, depending on the plate configuration.
SIZING. The sizing of a separator is based on the calculation of the rise velocity of the oil droplets using Equation 5.14 (modified from API, 1990):
V~, - 5.76 ¯ (dpn - de) ¯ d2 10- t5

(5.14)

Where
Vp =
dp=
dc =
d=
n=

rise velocity, m/s (ft/sec);
density of the oil, kg/m3 (lb/cu ft);
density of the water, kg/m3 (lb/cu ft);
diameter of the droplet to be removed, m (ft); and
absolute viscosity of the water, kg/m2 (lb/sq ft).

An appropriate water temperature value for selecting water density and
viscosity is the expected temperature of the stormwater during the winter period. There are no data on the specific gravity of petroleum products in urban
stormwater, but values between 0.85 and 0.95 typically are used. Also, distribution of droplet sizes must be known to select the appropriate droplet diameter for a stated efficiency goal. However, there is little information on the
size distribution of oil droplets in urban stormwater. An oil droplet size and
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volume distribution for stormwater from a petroleum products storage facility is depicted in Figure 5.24. Because a design influent concentration must
be assumed, there will be considerable uncertainty because it will vary
widely within and between storms.
If the effluent goal is 20 mg/L and the design influent concentration is 50
mg/L, a removal efficiency of 60% is required. Using Figure 5.24, this efficiency can be achieved by removing all droplets with diameters 90 microns
or larger. Using a water temperature of 10°C (a water density of 0.999) and
an oil density of 0.898, the rise velocity for a 90-micron droplet is 1.2 m/h
(0.001 1 ft/sec).
It is typically believed that conventional separators are not effective at removing droplets smaller than 150 microns (API, 1990). Theoretically, a conventional separator can be sized to remove a smaller droplet, but the facility
may be so large that the CPI separator may be more cost effective.
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Oil droplet size distribution in stormwater from
petroleum products storage facilities.

Sizing Conventional Separators. To size a conventional separator, first
compute the depth:
D = ~/~V

(5.15)

Where
D = depth, which should be between 0.9 and 2.4 m (3 and 8 f-t);
Q = design flow rate, m3/s (cfs); and
V = allowable horizontal velocity, no more than 15 times the de" sign oil rise rate but not greater than 55 rn!h (0.05 ft/sec).
If the computed depth exceeds 2.4 m (8 ft), design additional parallel
units such that, at the design flow rate, the maximum recommended depth of
2.4 m (8 ft) is not exceeded. Minimum depth is 0.9 m (3 ft).
The next steps are
¯ Calculate length, L = I. D/V~,;
¯ Select width, W = 2 to 3 times the depth, but not to exceed 6 m (20
ft);
¯ Baffle height-to-depth ratio of 0.85 for top baffles and 0.15 for bottom
baffles;
¯ Locate the distribution baffle at 0.10L from the entrance;
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¯ Add 0.3 m (1 ft) for freeboard; and
¯ Install an inlet flow control and a bypass for flows in excess of the design flow.
Sizing Separators. Manufacturers can provide packaged separator units for
flows up to several cubic metres (cubic feet) per second. For larger flows, the
engineer must size the plate pack and design the vault. Given the variability
of separator technology among manufacturers with respect to plate size,
spacing, and inclination, it is recommended that the design errgineer consult
vendors for a plate package that will meet the engineer’s criteria.
The engineer can size the facili.ty using the following procedure. First,
identify the expected plate angte (vertical above horizontal), H, in degrees,
and calculate the total plate area required, A, in square metres (square feet):
Q
A - Vp ¯ cos(H)

(5.16)

where the terms are the same as defined under Equations 5.14 and 5.15.
Coalescing plate interceptor separators are not 100% hydraulically efficient, ranging from 0.35 to 0.95 depending on the plate design. If the engineer wishes to incorporate this factor, divide the result from Equation 5.16 by
the selected efficiency.
¯ Select spacing, S, between the plates, typically 19 to 38 mm (0.75 to
1.5 in.).
¯ Identify reasonable plate width, W, and length, L.
¯ Number of plates N = A/(W.L).
¯ Calculate plate volume, Pv, m3 (cu ft).
Pv =

+ L ¯ cos(H) ¯ [W ¯ L ¯ sin(H)]

(5.17)

¯ Add 0.3 m (1 ft) beneath the plates for sediment storage.
¯ Add 0.1 to 0.3 m (6 to 12 in.) above the plates for water clearance so
that the oil accumulates above the plates.
¯ Add 0.3 m (12 in.) for freeboard.
¯ Add a forebay for floatables and distribution of flow if more than one
plate unit is needed.
¯ Add an afterbay for collection of the effluent from the plate pack area.
¯ For larger units include a device to remove and store oil from the water
surface.
Horizontal plates require the least plate volume to achieve a particular removal efficiency.
Settleable solids will accumulate on the plates, complicating maintenance
procedures. Experience shows that, even with slanted plates, some solids will
stick to the plates because of the oil and grease. If debris is expected such as
sticks, plastics, and paper, then select a larger plate separation distance. As an
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alternative, install a trash rack or screens with smaller openings than the
plate spacing. The plates may be damaged bY the weight when removed for
clear6ng.
"
MAINTENANCE. Check monthly during the wet season and clean several
times a year. Always clean before the start of the wet season. Properly dispose of the oil.
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Index
A

businesses, 71
capture volume, 174
cost, 131
data reporting, 107
Aboveground tanks, spill control,
evaluation form (table), 183
146
financing, 131
Air quality program, 61
housekeeping, 136
Air congestion management
implementation of, 130
program, 61
infiltration, 67
Alternative products, source
inspection of, 73, 186
controls, 137
land use, 67, 134
Assessment
maintenance, 187
environmental monitoring, 35
monitoring, 107
integrated approach, 93
municipal drainage systems, 70
special property, 75
municipal source control, 137
Auditing, stormwater quality system,
municipality program, 137
84
nonroutine maintenance, 187
Austin, Texas, filters, 235
public acceptance of, 130
Automotive leaks
public education, 132
pollution prevention, 137, 145 "
residences, 71
source controls, 137, 145
selection for stormwater quality,
Automotive usage, source controls,
125
139
selection for treatment control,
’178
stormwater, 66
street cleaning, 148
Biofilters, 190
Beneficial use, receiving waters, 51
design procedure, 193
Best management practices (BMPs),
2, 63

n

operation and maintenance, 192
performance, Mannings equation,
192
reduction of erosion, 195
Biofiltration, design for capacity,
193
Biological monitoring, 92
Block grants
community development, 78
stormwater control system, 78
Bonds
general obligation, 76
revenue, 76
special assessment, 77
Bridge maintenance
pollution prevention, 152
source controls, 152
Bridge repairs, source controls, 152
Buffer strips, infiltration device, 209

C
Capture, stormwater runoff, 172
Catch basin cleaning
pollution prevention, 149
source controls, 149
staffing considerations, 150
Channel stability, imperviousness
(figure), 25
Chesapeake Bay, case study of water
quality model, 55
Cleaning products
pollution prevention, 137
source controls, 137
Combined sewer overflows, 18
Community development, block
grants, 78
Confined space entry, training, 159
Congestion management, air, 61
Constructed wetlands
configuration, 232
construction, 234
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design, 231
hydraulic design, 231
maintenance, 235
monitoring, 234
vegetation, 232
Construction, wetlands, 234
Cost considerations
aboveground tank spills, 146
best management practices, 131
block grants, 78
bonds, 76
catch basin cleaning, 149
creek maintenance, 155
detention device, 154
developer-constructed
improvements, 77
government tax receipts, 74
household hazardous waste
collection, 142
housekeeping, 136
illicit connection detections, 157,
158
infiltration device, 153
land-use planning, 134
leaking sanitary sewer control,
160
oil recycling, 144
storm channel maintenance, 155
storm drain flushing, 152
storm drain system, 140
stormwater control system
internal borrowing, 78
stormwater management
programs, 74
stormwater management utility,
75
street cleaning, 148
vegetation controls, 151
vehicle spill control, 145
Creek maintenance
pollution prevention, 155
source controls, 155
staffing considerations, 156
Combined sewer overflows, 18
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D

Detention zone, required above
permanent pool, 227
Development charges, stormwater
Dam embankment, detention basins,
control system, 78
217
Drainage systems (municipal), best
Data reporting, best management
management practices, 70
practices, 107
Dumping, illegal, 147
Debris removal, maintenance, 189
Definitions, 4
Delaware, linear filters, 238
Denver, Colorado, capture volume,
174
Design
Ecosystem
constructed wetlands, 231
management, 29
detention basins, 214
planning, 32
Detention basins
Environment, monitoring and impact
aesthetics, 220
assessment, 35
configuring, 214
Erosion reduction
darn embankment, 217
Manning’s equation, 196
design, 214
stability check, 195
extended dry, 212
vegetation, 191
flood control storage, 216
with biofilters, 195
forebay, 216
Estimated mean concentration,
geometry, 216
statistical, 98
hydrograph routing, 213
Estuaries
inlet, 217
effects of stormwater runoff on,
low-flow channel, 217
28
maintenance access, 219
national program, 55
maintenance, staffing
stormwater runoff effects, 28
considerations, 154
Exposure assessment modeling, U.S.
multiple uses, 219
EPA center for, 106
outlet design, 217
Extended detention basins
safety, 220
comparison with retention ponds
side slopes, 216
(table), 221
sizing, 213
reporting, 108
storage volume, 216
trash rack, 217
trash rack, 217
Extended detention dry basins, 212
treatment controls, 184
vegetation, 218
Detention of urban stormwater
runoff, extended detention
basins, 212
Detention pond device
Facilities, reporting in best
pollution prevention, 153
management practices, 107
source controls, 153

Index
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Fees, inspection, 76
Fertilizers
pollution prevention, 137
source controls, 137
Filter strips,
design criteria and guidelines,
190
installation criteria and
guidelines, 190
treatment controls, 184
Filters
Austin, Texas, 235
linear, 238
Delaware, 238
underground vault, 240
sand, configuring, 238
Filtration
determining surface area of, 237
media, 235
Financing
aboveground tank spills, 146
best management practices, 131
block grants, 78
bonds, 76
catch basin cleaning, 149
creek maintenance, 155
detention device, 154
developer-constructed
improvements, 77
government tax receipts, 74
housekeeping, 136
household hazardous waste
collection, 142
illicit connection, 157, 158
infiltration device, 153
land-use planning, 134
leaking sanitary sewer control,
160
oil recycling, 144
storm channel maintenance,
155
storm drain flushing, 152
storm drain system, 140
stormwater control system
internal borrowing, 78
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stormwater management
programs, 74
stormwater management utility,
75
street cleaning, 148
vegetation controls, 151
vehicle spill control, 145
Flood control storage, detention
basins, 216

a
Garden products, pollution
prevention, 137
Glossary, 4
Granular material, porosity (table),
206
Grease trap, reporting, 112
Groundwater, effects of urbanization
on, 28

~
Hazardous material control program,
61
Hazardous waste, household
collection, 142
Herbicides, pollution prevention, 150
Household hazardous waste
collection, 142
pollution prevention, t42
public education, 143
source controls, 142
Housekeeping
best management practices, 136
costs, 136
public education, 137
Hydraulic conductivity, soil (table),
205
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Hydraulic design, constructed
wetlands, 231
Hydrograph routing, detention
basins, 213
Hydrologic cycle, urbanization
effects on, 8, 23
Hydrology, management of
stormwater quality, 170

Illegal dumping
pollution prevention, 147
source controls, 147
Illicit storm drain connections
detection, 157
pollution prevention, 156
removal, 157
source controls, 156
staffing considerations, 157
Imperviousness, 8
channel stability (figure), 25
groundwater recharge, 11
meadow (table), 9
parking lot (table), 9
watershed (figure), 31
Implementation, stormwater
management program, 72
Infiltration
best management practices, 67
determining suitability for, 201
facility, reporting, 113
rates, soil (table), 204
sites, evaluation of (table), 202
sizing, 203
stormwater, 198
surface, 201
treatment controls, 184
Infiltration device
design, 200
maintenance, staffing
considerations, 154
pollution prevention, 153
source controls, 153
Index

Inlet structures, retention ponds, 229
Inspection
best management practices, 186
fees, 76

Lake eutrophication, retention pond
design, 225
Lake Ontario, analysis of urban
stormwater discharge to
(table), 14
Lakes, stormwater runoff effects on,
27
Land development
best practices, 67
construction improvements, 77
developer-constructed
improvements, 77
runoff rates (table), 10
Land-use
controls, 68
management, 134
planning, 134
public education, 135
regulations, 135
Leaking sanitary sewers
pollution prevention, 159
source controls, 159
staffing considerations, 160
Linear filter, plan (figure), 240
Litter removal, maintenance, 189
Low-flow channel, detention basins,
217

n
Maintenance
best management practice, 187
constructed wetlands, 235
detention basins, 219
253

R0017589

litter removal, 189
quality, 88
mowing, 189
stormwater quality system, 84
Mosquitos, control of, 189
treatment controls, 186
Management
Mowing, maintenance, 189
ecosystem, 29
Municipal source control
financing, 74
best management practices, 137
hydrology for the management of
practices worksheet, 126
stormwater quality, 170
Municipal drainage systems, best
involvement of stakeholders, 53
management practices, 70
municipal programs, 49
stormwater quality, 30, 51, 54, 62,
64, 65
watershed, 29, 52
Manning’s equation, 192
National Estuary Program, 55
Maryland, case study of water
quality model, 55
National Pollutant Discharge
Material storage, pollution
Elimination System, 7
permitting, 54
prevention, 138
National
Urban Runoff Program, 12
Meadow, imperviousness (table), 9
Nortroutine
maintenance, best
Media filtration, 235
management
practice, 187
treatment controls, 185
Nuisance control, 189
Modeling
biological, 104
data needs for stormwater quality
system, 102
ecological, 104
O
stormwater quality system, 84
urban storm and combined sewer
Occupational Safety and Health
systems, 96
Administration, training, 159
urban stormwater runoff quality,
Odors, control of, 189
94
Oil recycling, pollution prevention,
Models
143
receiving water, 104
Oil separators
reviews of urban runoff quality,
design, 242
102
maintenance, 246
selection of urban runoff quality,
performance, 242
102
sizing, 242
surface runoff, 106
treatment controls, 185
Monitoring
Oil trap, reporting, 112
best management practices, 107
Outlet design, detention basins, 217
biological, 92
Outlet structures, retention ponds,
constructed wetlands, 234
229
environmental, 35
Monitoring program
design of, 85
implementation, 86
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p

Pollution prevention
aboveground tank spills, 146
automotive products, 137
automotive spills, 145
Paint products
bridge maintenance, 152
pollution prevention, 137
catch basin cleaning, 149
source controls, i37
cleaning products, 137
Parking lot, imperviousness (table), 9
creek maintenance, 155
Pavement, infiItration device, 211
detention pond device, 153
Percolation, stormwater, 198
fertilizers, I37
Percolation device, design, 200
garden products, 137
Percolation facility, reporting, 113
household hazardous waste, 142
Percolation trench
illicit storm drain connections,
configuring, 206
156
design, 206
infiltration
device, 153
determining suitability for, 205
oil recycling, 143
site selection, 208
paint products, 137
sizing, 208
public education, 132
sizing formula (figure), 2 I0
safe products, 137
treatment controls, 184
source controls, 123
Performance, stormwater quality
storm channel maintenance, 140
system, 84
storm drain flushing, 151
Permanent pool
storm drain systems, 140
depth of retention pond, 226
street cleaning, 148
extended detention zone above, 227
vehicle leaks, 145
retention pond design, 223
vehicle usage, 139
Permitting, National Pollution
Pollution
removal, effectiveness, 129
Discharge Elimination System,
Porosity,
granular
materials (table),
54
206
Pesticide, federal program, 60
Pesticide control, U.S. EPA program, Porous pavement, infiltration device,
60
211
Pesticides
Precipitation, cumulative, 171
Property, special assessments, 75
pollution prevention, 137
Public acceptance, best management
source controls, 137
practices, 130
Planning
Public education
ecosystem, 32
automotive leaks, 145
watershed, 32
best management practices, 132
Pollution
creek maintenance, 156
buildup, 100
household hazardous waste, 1.43
cleanup plans, 61
housekeeping, 136
control program for nonpoint
illegal dumping, 147
sources, 55
land-use, 135
nonpoint source, 6
staffing considerations, 134
source, 58
storm channel maintenance, 156
washoff, 100
vehicle spills, 145
washoff rate, 101
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R
Rainfall, long-term characteristics,
171
Rapid bioassessment protocols, 92
Receiving environments,
urbanization effects on, 23, 26
Receiving water
beneficial use, 51
characterization, 57
required temporal detail for
analysis (table), 95
Receiving water models, 104
survey, 106
Recycling, oil, 143
Regression analysis, use of in water
quality measurement, 99
Regulation
background of urban runoff, 6
compliance issues, 54
household hazardous waste, 142
land-use, 135
nonpoint source pollution, 6
stormwater compliance, 129
stormwater pollution control, 60
Reporting
best management practice site
parameters, 114
detention basins, 108
grease traps (figure), 112
infiltration facility, 113
oil traps (figure), 112
percolation facility, 113
retention ponds, 107
sand filters (figure), I 11
sand traps (figure), 112
standardization of urban runoff
quality, 107
wetland basins, 109
wetland channels, 110
Residential development, runoff
rates (table), 10
Retention basin, plan (figure), 221
Retention ponds
aesthetics, 223
256

basin geometry, 229
comparison with extended
detention basins (table), 221
configuring, 226
construction in wetland areas, 228
design methods, 223
lake eutrophication model, 225
solids-settling, 223
extended detention zone, 227
forebay, 229
inlet structures, 229
minimum tributary catchment
areas, 227
maximum tributary catchment
areas, 227
outlet structures, 229
reporting, 108
side slopes along shoreline, 227
side slopes along vegetation, 227
siting considerations, 223
soil permeability, 229
stormwater management
applications, 221
treatment controls, 184
wet, 220
Road maintenance
source controls, 152
pollution prevention, 152
Road repairs, source controls, 152
Routine maintenance, best
management practice, 187

~

Safe products, pollution prevention,
137
Sand filters
reporting, 111
treatment controls, 185
Sand trap, reporting, 112
Sanitary sewer, leaking, 159
Sediment removal and disposal,
maintenance, 187
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Separators, oil and water, 185
road maintenance, 152
Site suitability for infiltration basins,
safe alternative products, 137
201
selection, 125
Site suitability for percolation
storm channel maintenance, 155
trenches, 205
storm drain flushing, 151
Sizing
storm drain systems, 140
detention basins, 213
street cleaning, 148
percolation trench, 208
vegetation, 150
Sizing formula, percolation trench
vehicle spills, 145
(figure), 210
vehicle usage, 139
Sloping areas
Spill control, aboveground tanks,
detention basins, 216
146
vegetation, 191
Spill prevention, 61
Snowmelt
Spreadsheets, use of in water quality
design of infiltration device, 200
simulation, 97
design of percolation device, 200 Staffing
Soil
catch basin cleaning, 150
hydraulic conductivity (table),
creek maintenance, 156
205
detention device maintenance,
154
infiltration rates, 204
illegal dumping, 147
permeability in retentio.n ponds,
229
illicit connections, 157
Source controls
infiltration device maintenance,
aboveground tank spills, 146
154
alternative products, 137
leaking sanitary sewer control,
automotive products, 137
160
automotive spills, 145
public education, 134
automotive usage. 139
storm channel maintenance. 156
bridge maintenance, 152
storm drain flushing, 152
catch basin cleaning, 149
storm drain system, 140
cleaning products, 137
street cleaning, 148
creek maintenance, 155
Standardization. in reporting, 107
detention pond device, 153
Statistical methods, use of in water
quality prediction, 98
fertilizers, 137
household hazardous waste, 142
Storm channel maintenance
pollution prevention, 155
illicit storm drain connections,
156
source controls, 155
staffing
considerations, 156
illegal dumping, 147
infiltration device, 153
Storm drain connections, illicit,
material storage, i38
I57
Storm drain flushing
municipal practices worksheet,
126
pollution prevention, 151
oil recycling, 143
staffing considerations, 151
paint products, 137
Storm drain systems
pesticides, 137
pollution prevention, 140
staffing considerations, 140
pollution prevention, 159
Index
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II

Stormwater
Treatment controls
infiltration, 198
detention basins, 184
percolation, 198
filter strips, 184
S tormwater control system,
identification of (figure), 181
development charges, 78
infiltration basins, 184
Stormwater management, retention
maintenance of, 186
ponds, 221
media filtration, 185
Stormwater runoff capture, 172
oil separators, 185
estimating volume, 175
operation and maintenance, 73
Stream ecosystems, stormwater
percolation trenches, 184
retention ponds, 184
runoff effects on, 24
Street cleaning
sand filters, 185
pollution prevention, 148
selection of best management
source controls, 148
practices, 178
staffing considerations, 148
swales, 184
Surface infiltration basins, 201
water separators, 185
Surveys
wetland basins, 185
operational urban runoff models,
Tributary catchment areas, retention
103
ponds, 227
receiving water quality models, 106
Swales
design criteria and guidelines, 190
infiltration device, 209
X/
installation criteria and
guidelines, 190
U.S. Environmental Protection
Manning’s equation, 192
Agency
treatment controls, 184
Center for Exposure Assessment
vegetated, 190
Modeling, 106
pesticide program, 60
Underground vault
linear filter, 239
filter, plan (figure), 240
Urbanization
Tanks
effects on hydrologic cycle, 23
aboveground, 146
effects on receiving
spills, pollution prevention, 146
environments, 23
spills, source controls, 146
Tax receipts, financing, 74
Terminology, 4
Texas, filters, 235
~/
Toronto, Ontario (table), 14
Trash rack
Vegetated swales, 190
extended detention basin, 217
Vegetation
sizing (figure), 219
constructed wetlands, 232
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detention basins, 218
pollution prevention, 150
source controls, 150
Vehicle spills
pollution prevention, 145
source controls, 145
Vehicle usage, pollution prevention,
139

monitoring, 19
parameters, 3
Water separators
design, 242
maintenance, 246
performance, 242
sizing, 242
treatment controls, 185
Watershed
characterization, 59
imperviousness (figure), 31
management, 29,52
planning, 32, 33
Weeds, control of, 189
Washington, D.C., underground
Wetland areas, construction of
vault, 239
retention ponds, 228
Waste control, program, 61
Wetland basins
Water budget, effect of urbanization
plan and profile (figure), 233
on (table), 10
reporting, 109
Water quality
treatment controls, 185
characteristics of urban runoff
Wetland channels, reporting, 110
(table), 13
Wetlands, constructed, 231
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::...:..:~z(:

DHS

~

M~bu Po~t, Malibu Colony Dr., Mfl~u [50 yds. W:st ofbr~ or

"2~:’"

~P

SI

Su~d:r B~, Malibu. [50 yds. e~t of breed]

’ ~ ..

DHS

~

M~ibu N~, M~ibu [$0 y~ ~t of pier]

</"
~""

DHS

001

B~ Ro~ Bea~, 19900 Pacific Coast H~., MMi~ [o~ po~t]

H~

S2

Top~ Poim, M~ibu [in ~ont of li~gu~d smtbn]

7::/ ’

DHS

I~

B~ A~ Bay Club, 16801 Pacific Coast H~., Pacific P~i~d~. [at

.....,:

:’

"

H~

$3

P,~Sa storm d~in, Pacific Palisades. [SO y~ e~t cf sm~ ~]

..... <:<"

H~

$4

S~ta Mo~ C~yo~ ~to~ ~a~. Pa~ PNis~es. [50 y~ds e~t of s~o~ ::,"~ .~z

".......

DHS

107

S~ S~ extend, S~ Noni~. [~ ~om of resu~]

DHS

108

Asked sto~ ~, ~ Mo~. [50 y~ no~ of sto~

~:..::>.~ .,. HY~
’
,~. ;>>...
DHS

$7

AsN~ s~ drY, S~ta bIo~ [50 y~ sou~ of sto~ ~]

109

Broo~ Ave, ~d~, Los Angeles. [50 y~ s~ of Bmo~

, :....--z

DHS

lla

M~ del Rey Beach, M~ ~i Rey. [ex~e

;7~ :.
?:’~. 7;

H~

SI0

Ballo~ Cr~k, Naya ~I Rcy. IS0 y~ sou~]

HYP

SII

C~v=r Blvd, exten~d, Playa gel R~’. [no~ side of Culver sm~ dr~] .#

~{{’~{"

DHS

115

World Way extol=d, Playa Det ~y. [. I5

’~:.. :7

HYP

SIZ

~per~ Hi~)’ sm~ ~, Flaya DeI

.~,:"

".
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Storm Water Contamination Assessment

DESCRIPTION

KEY PROG1L-k3,I COMPONENTS

A Storm Water Contamination Assessment (,SWCA) A SWCA program should include:
reviews a faciliw and’or a site to find materials or
practices that may contaminate storm water. This ¯
Assessing potential pollutant sources and
associated high risk activities such as
assessment helps target the most import.ant pollutant
sources for correction or prevention,
loading and unloading operations, outdoor
storage activities, outdoor manufacturing or
A SWCA program is closely related to other BMPs,
processing activities, dust- or particulatesuch as materials inventory., non-storm water
generating activities, and on-site waste
discharges, record keeping, and visual inspections,
disposal practices.
APPLICABILITY

¯

Determining which of these sources pose the
greatest risks of polluting storm water
runoff from the site.

An SWCA program is applicable to any industrial
facility, which contains areas, activities, or materials
Selecting other cost-effective BMPs to
which may contribute pollutants to storm water ¯
prevent or control pollution from the highrunoff from the total site. An assessment for storm
water purposes may also be applicable in situations
risk sources at the site.
where a formal site assessment for hazardous waste
purposes is being performed.
IMPLEMENTATION
In addition to identifying problems within the storm
sewer system, it is even more important to prevent
A comprehensive SWCA program can eliminate problems from developing at all, and to provide an
pollution sources that can impair receiving waterenvironment in which future problems can be
quality.. However, there are limitations associated avoided. Thus, an effective storm water assessment
with a contamination assessment program, program should include follow-up activities
including:
including:
ADVANTAGES AND DISADVANTAGES

¯

Assessments need to be pertbrmed by ¯
qualit:ied personnel,

Educating the public about the
consequences of misusing storm sewers.

¯

Assessments are useful only if there is ¯
corporate commitment to reduce any
contamination sources discovered,

Pretreating industrial storm water or
disconnecting commercial and industrial
storm water entries into the storm drainage
system.

¯

Assessments need to be periodically
¯
updated.

Tackling the problem of widespread septic
system failure.

R0017610

¯

D~,,connectmg dwecr samtar~ se;~erage
connections t’rom the storm sewer system.

¯

Rehabilitating storm or sanitary, sewers to
abate infiltration by contaminated water.

¯

Developing zoning and other ordinances.

In some communities that are assumed to have
separate sanitary, and storm sewer systems, the
storm sewer system may actually act as a combined
sexver system. In these cases, the corn.muniW may
consider designating the storm sewer system a
combined sewer and treating the discharge.
A SWCA program and the related correction
program need to be periodically updated, based on
their effectiveness and on the introduction of new
raw materials or changes in processes at the site.

"

L’.S. EPA, Pre-print. 1992. Storm W~re.,"
Management Jbr bzdustrial .4ctivities.
Developing Pollution Prevention Plans and
Best Management Practices. EPA 832-R92-006.

ADDITIONAL INFORMATION
Center tbr Watershed Protection
Tom Schueler
8391 Main Street
Ellicott City, MD ,104o
Northern Virginia Planning District Commission
David Bulova
7535 Little River Turnpike, Suite 100
Annandale, VA 22003
Oklahoma Department of Environmental QualiW
Don Mooney
Water Quality, Division, Storm Water Unit
P.O. Box 1677
Oklahoma City, OK 73 I01-1677

Because the results and performance of a SWCA
program depend on the severity of the risks
uncovered and the corrective actions taken, it is
difficult to quantify, the water quality benefits of a
risk assessment program. Clearly, however, a Southeastern Wisconsin Regional Planning
program that identifies potential pollution sources Commission
Bob Biebel
and corrects them will improve water quality,.
916 N. East Avenue, P.O. Box 1607
COSTS
Waukesha, WI 53 !87
Costs for the initial assessment may be high.
However, by pinpointing high risk areas, a risk
assessment may reduce overall costs associated with
a complete BMP implementation program. The
costs associated with a risk assessment program for
storm water are small when compared with those of
an overall hazardous waste site assessment,

United States Postal Service
Charles Vidich
6 Griffin Road North
Windsor, CT 06006-7030

REFERENCES

Agency.

i.

2.

The mention of trade names or commercial products
does not constitute endorsement or recommendation
for the use by the U.S. Environmental Protection

Pitt, R., D. Barbe, D. Adrian, and R. Field,

For more information contact:

~992. Investigation of Inappropriate
Pollutant Entries into Storm Drainage
System A User’s Guide, U.S. EPA,
Edison, New Jersey.

Municipal Technology Branch
U.S. EPA
Mail Code 4204

"
U.S. E PA, 19 8 i.
NPDES Best
Management Practices Guidance

401 M St., S.W.
Washington, D.C., 20460

Document.

~MTB
MUNI(:IP,~L TE(:HNOLOGY 6R,~N~
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United States
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Environmental Protection Washington, D.C.

EPA 832-F-99-009
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Agency
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Management Fact Sheet
Coverings
¯

Coveting is the partial or total enclosure of raw
materials, byproducts, finished products, containers,
equipment, process operations, and material storage
areas that, when exposed to rain and/or runoff, ¯
could contaminate storm water. Tarpaulins, plastic
sheeting, roofs, buildings, and other enclosures are
examples of temporary or permanent coverings that °
are effective in preventing storm water
contamination. The most prominent advantage of
coveting is that it is inexpensive in comparison to
other BMPs.
*
APPLICABILITY

¯

Temporary coveting methods, such as
plastic sheeting, can become torn or tipped,
exposing the contaminant to precipitation
and/or storm water runoff.
Costs may prohibitthebuilding of complete
enclosures.
Health or safety problems may develop with
enclosures built over certain materials or
activities.
Coverings require frequent inspection.
A structure with only a roof may not keep
out all precipitation.

A review of numerous NPDES group applications
indicates that covering is a commonly implemented.The impact from a covered area depends on the
BMP. As more facilities identify potential sources degree of complexity in the covering design.
of storm water contamination, the use of coverings Simple plastic sheeting can possibly create a storm
will increase significantly due to their effectivenesswater diversion, and allow for disposal of
from a performance and cost perspective,
uncontaminated water to a storm sewer. An
appropriate structure with a permanent roof may be
Covering is appropriate for loading/unloading areas, less effective, if the material inside is not
raw material, byproduct, and final product outdoor sufficiently protected from contact with runoff. An
storage areas, fueling and vehicle maintenance enclosed structure may need to have internal
areas, and other high risk areas,
drainage. However, if the stored material is
considered hazardous, it must not be connected to
ADVANTAGES AND DISADVANTAGES
the storm sewer. Depending on the site’s NPDES
permit, connection to a sanitary sewer may also be
Coveting is a simple and effective storm water unsuitable. The internal drains would then need to
management BMP. Its advantages relative to other be connected to some suitable containment area for
storm water management BMPs include its later pretreatment and disposal.
comparative ease of implementation, its potential
low cost, and its widespread applicability.
IMPLEMENTATION
Disadvantages associated with coveting as a BMP When implementing a program to cover materials
include:
to reduce their exposure to runoff, one must first

R0017612

choose the proper coveting. When deciding on a most inexpensive covering is plastic sheeting, but it
covering, it is necessary to evaluate the integrityis not suitable where a high degree of protection is
and durability of the covering, as well as its desired for a long period. An enclosed building is
compatibility with the material or activity beingthe most expensive type ofcoveringwhenmaterials
covered,
for the structure, lighting, and ventilation are
considered, but it offers the highest degree of
Covering alone may not protect exposed materials protection for the longest period.
from storm water contact. Placing material on an
elevated impermeable surface or building curbingREFERENCES
around the outside of the materials may be required
to prevent contact with storm water runoff from I.
Minnesota Pollution Control Agency, 1989.
adjacent areas. If the program calls for a material to
Protecting the Water Quality in Urban
be enclosed, the designer should consider materials
Areas.
access, handling, and transfer during the design of
the enclosure. Materials that pose environmental 2.
U.S. EPA, 1992. Summa~. Guidance:
and/or safety dangers because they are radioactive,
Storm Water Management for Industrial
pathogenic, flammable, explosive, or reactivt,
Activities: Developing Pollution Prevention
require special ventilation and temperature design
Plans and Best Management Practice. EPA
833-R92-002, U.S. EPA, Washington, DC.
considerations.

In addition to properly desigrdng an enclosure or 3.
Washington State Department of Ecology,
cover, practicing proper materials management
1992. Storm Water Management Manual
within an enclosure or underneath a covered area is
for Puget Sound.
essential. For example, floor drainage within an
enclosure should be properly designed and ADDITIONAl, INFORMATION
connected to a sanitary sewer. The local publicly
owned treatment works should be consulted to Center for Watershed Protection
determine if there are any pretreatment Tom Schueler
requirements, restrictions, or compatibility
8391 Main Street
problems prior to discharge of the storm water.
Ellicott City, MD 21043
Based on data currently available, it is difficult toNorthern Virginia Planning District Commission
quantify the mitigation of runoff contamination
David Bulova
when covering is used. However, significant runoff7535 Little River Turnpike, Suite 100
water quality benefits are expected by simply Annandale, VA 22003
reducing the contact between potential
contaminants and precipitation or storm water Oklahoma Department of Environmental Quality
runoff. One source has estimated that 80 percent of Don Mooney
the environmental damage from de-icing chemicalsWater Quality Division, Storm Water Unit
is caused by inadequate storage facilities.
P.O. Box 1677
Oklahoma City, OK 73101-1677
Inspecting coverings must be part of an overall
preventive maintenance program. Maintenance Southeastern Wisconsin Regional Planning
involves frequent inspection of the covering forCommission
rips, holes, and general wear.
Bob Biebel
916 N. East Avenue, P.O. Box 1607
Waukesha, WI 53187
COSTS
Covering costs vary in proportion to the degree of
protection desired, and the required life span. The
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United States Postal Service
Charles Vidich
6 Griffin Road North
Windsor, CT 06006-7030
The mention of trade names or commercial
products does not constitute endorsement or
recommendation for the use by the U.S.
Environmental Protection Agency.

For more information contact:
Municipal Technology Branch
U.S. EPA
Mail Code 4204
401 M St., S.W.
Washington, D.C., 20460

MTB
MUNICIPAL TECHNOLOGY
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Unit.ed States

Office of Water

Environmental Protection Washington, D.C.

832-F-99-005
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Agency
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Record Keeping

DESCRIPTION

¯

All original strip chart recordings for
continuous monitoring equipment.

Keeping records of spills, leaks, and other
discharges can help a facility nm more efficientlȳ
Records of any non storm water discharges.
and cleanly. Records of past spills contain useful
information for improving Best ManagementFigure i shows a sample worksheet for tracking
Practices (BMPs) to prevent future spills. Typical spills and leaks.
items that should be recorded include the results of
routine inspections, and reported spills, leaks, or Record keeping is usually coordinated with internal
other discharges,
reporting and other BMPs, and is often integrated
into the development of a facility’s Storm Water
Pollution Prevention Plan (SWPPP) as part of the
Records should include:
facility’s NPDES storm water discharge permit.
¯
The date, exact place, and time of material
inventories, site inspections, samplingAPPLICABILITY
observations, etc.
Records keeping is a basic business practice and is
¯
Names of inspector(s)and sampler(s).
~applicable to all facilities. If a separate record
keeping system for tracking BMPs, monitoring
¯
Analytical information, including the date(s)results, etc., is not currently in place at a facility,
and time(s) analyses were performed or existing record keeping structures can be easily
initiated, the analysts’ names, analyticaladapted to incorporate this data. An ideal tool for
techniques or methods used, analytical implementation is the record keeping procedures
results, and quality assurance/quality control laid out in an SWPPP.
results of such analyses.
ADVANTAGES AND DISADVANTAGES
¯
The date, time, exact location, and a
complete characterization of significant Record keeping is a simple, easily implemented, and
observations, including spills or leaks,
cost effective management tool. Complete, wellorganized records can help ensure proper
¯
Notes indicating the reasons for any maintenance of facilities and equipment and can aid
exceptions to standard record keeping in determining the causes of spills and leaks; thus,
procedures,
record keeping can protect water quality by helping
to prevent future leaks and spills.
¯
All calibration and maintenance records of
instmments usedinstormwatermonitoring. Limitations of a record keeping system may
including the following:
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¯

Records must be updated regularly,

¯

Personnel completing and maintaining
records must be trained to update records
correctly.

¯

The records need to be readily accessible.

¯

for Modification to Water Quality Order
No. 91-13 DWQ Waste Discharge
Requirements for Dischargers of Storm
Water Associated with Industrial Activities,
Draft Wording, Monitoring Program and
Reporting Requirements.
2.

U.S. EPA, 1981. NPDES BMP Guidance
Document.

3.

U.S. EPA, Pre-print, 1992. Storm Water
Management for Industrial Activities:
Developing Pollution Prevention Plans and
Best Management Practices. EPA 832-R92-006.

Records containing any confidential
information must be secured.

IMPLEMENTATION

The key to maintaining records is continual
updating. Ensure that new information, such as
analytical results, is added to existing inspection
records or spill reports as it becomes available. Ifi ADDITIONAL INFORMATION
addition, update records if there are changes to the
number and location of discharge points, principal Center for Watershed Protection
products, or raw material storage procedures. Tom Schueler
Maintain records for least five years from the date 8391 Main Street
of sample observation, measurement, or spill report. Ellicott City, MD 21043
Some simple techniques used toaccurately
document and report results include:
Northern Virginia Planning District Commission
David Bulova
¯
Field notebooks.
7535 Little River Turnpike, Suite 100
Annandale, VA 22003
¯
Timed and dated photographs.
Oklahoma Department of Environmental Quality
¯
Videotapes.
Don Mooney
Water Quality Division, Storm Water Unit
¯
Drawings and maps.
P.O. Box 1677
Oklahoma City, OK 73101-1677
¯
Computer spreadsheets and database
programs.
Southeastern Wisconsin Regional Planning
Commission
Bob Biebel
COSTS
916 N. East Avenue, P.O. Box 1607
Costs are those associated with staff hours used to Waukesha, WI 53187
develop and implement a record keeping system,
costs for analyzing samples, and company overhead United States Postal Service
costs. Figure 2 is a sample worksheet that can be Charles Vidich
used to determine annual record keeping costs. 6 Griffin Road North
Table I is an example of a completed record Windsor, CT 06006-7030
keeping costs sheet.
The mention of trade names or commercial products
REFERENCES
does not constitute endorsement or recommendation
for the use by the U.S. Environmental Protection
Agency.
1.
California Environmental Protection
Agency, August 17, 1992. Staff Proposal
R00’17616

Worksheet

Completed by:

LIST OF SIGNIFICANT SPILLS AND LEAKS

Title:
Date:
Directions: Record below all significant spills and significant leaks of toxic or hazardous pollutant that have occurred at the facility in the three years prior to the
effective date of the permit.
Definitions:
Significant spills include, but are not limited to, releases of oil or hazardous substances in excess of reportable quantities.
1st Year
Prior
Descri )lion
Date
(mo/day/yr)

Spill

L
e
a
k

Location
(as indicated
on site map)

Type of
Matedal

Spill

L
e
a
k

Location
(as indicated
on site map)

Type of
Material

Spill

L
e
a
k

Location
(as indicated
on site map)

Type of
Material

Quantity

Source. If
Known

Response Procedure
Reason

Amount of
Material
Recovered

Matedal No
Longer
Exposed to
Storm Water
(True / False)

Preventive Measure Taken

2nd Year
Prior
Date
(mo/day/yr)

Descri )lion
Quantity
Source, If
’
Known

Reason

Response Procedure
Amount of
Material No
Matedal
Longer
Recovered
Exposed to
Storm Water
(True / False)

Preventive Measure Taken

3rd Year
Prior
Descri )lion
Date
(mo/day/yr)

Quantity

Source, If
Known

Response Procedure
Reason

Amount of
Material
Recovered

Matedal No
Longer
Exposed to
Storm Water
(True / False)

Source: U.S. EPA, 1992.

FIGURE 1 SAMPLE WORKSHEET FOR TRACKING SPILLS AND LEAKS

Preventive Measure Taken

Title

Quantity

Average
Hourly
Rate ($)

Overhead
Multiplier

Estimated
Yearly Hours on
SW Training

Estimated Annual Cost(S)

X

X

x

:

__ (A)

x

x

x

=

__ (B)

x

x

x

=

__ (C)

X

x

x

=

__ (D)

Total Estimated Annual Reporting Cost __
(Sum of A+B+C+D)

Source: U.S. EPA, 1992.

FIGURE 2 SAMPLE ANNUAL RE.CORD KEEPING COST WORKSHEET

TABLE 1 EXAMPLE OF ANNUAL RECORD KEEPING COSTS

Title

Quantity

Average
Hourly
Rate ($)

Overhead*
Multiplier

Estimated Yearly
Hours on SW
Training

Storm Water
Engineer

1

×

15

x

2.0

x

20

=

600

Plant
Management

5

x

20

x

2.0

x

10

=

2,000

Plant
Employees

100

x

10

x

2.0

x

5

=

10000

Estimated Annual
Cost ($)

Total Estimated Annual Cost:

$12,600

*Note: Defined as a multiplier (t~pically ranging between 1 and 3) that takes into account those costs associated
with payroll expenses, etc

Source: U.S. EPA, 1992.

For more L~o~madon contact:

Mu~cipal Tec~olo~ Bnmch
U.S. EPA
Mail Code 4204
401 M St., S.W.
Washington, D.C., 20460

MTB
MUNICIPAL TECHNOLOGY BRAN~.H~

R0017618

Drainage Criteria Manual

(v.3)
Update

September 1, 1999

Urban Drainage and Flood Control District

R0017620

R0017621

DRAINAGE CRITERIA MANUAL (V. 3)

TABLE OF CONTENTS

Urban Storm Drainage Criteria Manual
Preface
1.0

Acknowledgements ..................................................................................................................P-1

2.0

Purpose of Manual ...................................................................................................................P-3

3.0

Overview of this Manual ...........................................................................................................P-4

4.0

List of Abbreviations .................................................................................................................P-5

Stormwater Quality Management
1.0

Stormwater Runoff Quality Management ...............................................................................SQ-1
1.1
Environmental Impacts of Runoff ..............................................................................SQ-1
1.2
NPDES Permit Regulations ......................................................................................SQ-3
1.2.1 Phase I Stormwater Regulations ..................................................................SQ-3
1.2.2 Phase II Stormwater Regulations .................................................................SQ-7
1.2.3 Non-Stormwater Discharges ........................................................................ SQ-9
1.3
Summary ...............................................................................................................SQ-11

2.0

Stormwater Quality Characteristics and Sources ................................................................. SQ-12
2.1
General ..................................................................................................................SQ-12
2.2
Typical Constituent Concentrations in Urban Runoff ...............................................SQ-12

3.0

Overview of Best Management Practices ............................................................................SQ-14
3.1
Nonstructural and Structural BMPs ......................................................................... SQ-14
3.2
Pollutant Removal Mechanisms ..............................................................................SQ-14
3.3
Structural BMP Effectiveness .................................................................................SQ-16
3.4
Stormwater Quality Management Strategy ..............................................................SQ-16
3.4.1 Municipalities .............................................................................................SQ-16
3.4.2 Industrial and Commercial .........................................................................SQ-16
3.5 Erosion Control During Construction ....................................................................... SQ-19

4.0

Stormwater Quality Hydrology .................................................. ...........................................SQ-20
Overview ................................................................................................................SQ-20
4.1
4.2
Denver Area Precipitation Statistics ..............................................................- .......... SQ-20
4.3
Diminishing Returns with Increasing Size of Design Storms .................................... SQ-21
4.4
Determining the Water Quality Capture Volume ...................................................... SQ-22
4.4.1 Use of Directly Connected Impervious Area ...............................................SQ-22
4.4.2 Water Quality Capture Volume (WQCV) ..................................................... SQ-22

BMP Planning for New Development and Significant

Redevelopment
1.0

° ... ND-1
BMP Planning for New Development and Significant Redevelopment
1.1
Overview ..................................................................................................................ND-1
Four-Step Process ...................................................................................................ND-1
1.2

9-1-99

C-1

Urban Drainage and Flood Control District

R0017622

TABLE OF CONTENTS

1.3
1,4

1.5

DRAINAGE CRITERIA MANUAL (V. 3)

Other BMPs ...............................................................................................................ND-4
Implementing Step 1. Employ Runoff Reduction Techniques .....................................ND-4
1.4.1 Benefits of Reducing Imperviousness ........................................................... ND-4
1.4.2 BMPs for Minimizing Effective Imperviousness .............................................ND-4
1.4.3 Applying MDCIAto a Site .............................................................................ND-6
1.4.4 Calculating Effective Imperviousness ............................................................ ND-7
1.4.5 Application Examples ...................................................................................ND-7
Implementing Step 2. Provide Water Quality Capture Volume (WQCV) ................... ND-12
1.5.1 Benefits of WQCV Facilities ........................................................................ND-12
1.5.2 Types of WQCV Facilities ...........................................................................ND-12
1.5.3 Application Examples for Porous Pavemen.t and Porous
Landscape Detention ................................................................................ND-14
1.5.4 Guidance for Selecting and Locating WQCV Facilities ................................ ND-19
1.5.5 Incorporating WQCV into Stormwater Quantity Detention Basins ................ND-22
1.5.6 Presedimentation Facilities .........................................................................ND-23

Structural Best Management Practices
1.0

Grass Buffer ............................................................................................................................S-2
1.1
Description .................................................................................................................S-2
General Application ....................................................................................................S-2
1.2
1.3
Advantages/Disadvantages .........................................................................................S-3
1,3.1 General ..........................................................................................................S-3
1.3.2 Physical Site Suitability ...................................................................................S-3
1.3.3 Pollutant Removal ..........................................................................................S-3
Design Considerations ................................................................................................ S-3
1.4
1.5
Design Procedure and Criteria ....................................................................................S-4
1.6
Design Example .........................................................................................................S-5

2.0

Grass Swale ............................................................................................................................S-8
2.1
Description .................................................................................................................S-8
General Application ....................................................................................................S-8
2.2
2.3
Advantages/Disadvantages .........................................................................................S-8
2.3.1 General ..........................................................................................................S-8
2.3.2 Physical Site Suitability ...................................................................................S-9
2.3.3 Pollutant Removal ..........................................................................................S-9
2.4
Design Considerations and Criteria .............................................................................S-9
2.5
Design Procedure and Criteria .................................................................................. S-10
2.6
Design Example ..................................................................: .................................... S-10

3.0

Modular Block Porous Pavement ...........................................................................................S-13
3.1
E~escription ...........................................................................................................-.... S-13
3.2
General Application ..................................................................................................S-13
3.3
Advantages/Disadvantages .......................................................................................S-14
3.3.1 General ........................................................................................................S-14
3.3.2 Physical Site Suitability .................................................................................S-14
3.3.3 Pollutant Removal ........................................................................................ S-14
3.4
Design Considerations ..............................................................................................S-15
3.5
Design Procedure and Criteda .................................................................................. S-15
Design Example .......................................................................................................S-16
3.6

4.0

Porous Pavement Detention ..................................................................................................S-22
4.1
Description ...............................................................................................................S-22
4.2
General Application ..................................................................................................S-22
4.3
Advantages/Disadvantages .......................................................................................S-22

C-2

9-1-99

Urban Drainage and Flood Control District

R0017623

ORAtNAGE CRITERIA MANUAL (V. 3)

4.4
4.5
4.6

TABLE OF CONTENTS

Design Considerations ..............................................................................................S-22
Design Procedure and Criteria ...................................................................................S-22
Design Example ........................................................................................................S-23

5.0

Porous Landscape Detention .................................................................................................SL27
5.1
Description ................................................................................................................S-27
General Application ...................................................................................................S-27
5.2
5.2.1 Locating ........................................................................................................S-27
5.2.2 Example Application .....................................................................................S-27
5.3
Advantages/Disadvantages .......................................................................................S-29
5.3.1 General ........................................................................................................S-29
5.3.2 Physical Site Suitability .................................................................................S-29
5.3.3 Pollutant Removal .........................................................................................S-30
5.4
Design Considerations .............................................................................................. S-30
Design Procedure ......................................................................................................S-30
5.5
5.6
Design Example ........................................................................................................S-31

6.0

Extended Detention Basin--Sedimentation Facility .................................................................S-35
6.1
Description ................................................................................................................S-35
General Application ...................................................................................................S-35
6,2
Advantages/Disadvantages .......................................................................................S-36
6.3
6.3.1 General ........................................................................................................S-36
6.3.2 Physical Site Suitability .................................................................................S-36
6.3.3 Pollutant Removal .........................................................................................S-36
6.3.4 Aesthetics and Multiple Uses ........................................................................S-36
,6.4
Design Considerations ..............................................................................................S-37
Design Procedure and Criteria ...................................................................................S-38
6.5
6.6
Design Example ........................................................................................................S-40

7.0

Sand Filter Extended Detention Basin ....................................................................................S-47
7.1
Description ................................................................................................................S-47
7.2
General Application ...................................................................................................S-47
7.3
Advantages/Disadvantages .......................................................................................S-47
7.3.1 General ........................................................................................................S-47
7.3.2 Physical Site Suitability .................................................................................S-47
7.3.3 Pollutant Removal .........................................................................................S-48
7.3.4 Maintenance Needs ......................................................................................S-48
Design Procedure and Criteria ...................................................................................S-48
7.4
Design Example ........................................................................................................S-49
7.5

8.0 Constructed Wetlands Basin--Sedimentation Facility ......................... : .................................... S-53
8.1
Description ................................................................................................................S-53
General Application ..............................................................................................
:.... S-53
8.2
Advantages/Disadvantages .......................................................................................S-54
8.3
8.3.1 General ........................................................................................................S-54
8.3.2 Physical Site Suitability .................................................................................S-54
8.3.3 Pollutant Removal .........................................................................................S-54
8.4
Design Considerations ..............................................................................................S-55
Design Procedure and Criteria ...................................................................................S-55
8.5
8.6
Design Example ........................................................................................................S-57
9.0

Retention Pond-- Sedimentation Facility. ...............................................................................S-64
9.1
Description ................................................................................................................S-64
General Application ...................................................................................................S-64
9.2
9.3
Advantages/Disadvantages ........................................................................................S-65
9.3.1 General ........................................................................................................
S-65

9-1-99

C-3

Urban Drainage and Flood Control District

R0017624

TABLE OF CONTENTS

9.4
9.5
9.6

DRAINAGE CRITERIA MANUAL (V. 3)

9.3,2 Physical Site Suitability .................................................................................S-65
9.3.3 Pollutant Removal ........................................................................................S-65
9.3.4 Aesthetics and Multiple Uses ........................................................................S-65
Design Considerations .............................................................................................. S-66
Design Procedure and Criteria .................................................................................. S-67
Design Example .......................................................................................................S-69

10.0

Constructed Wetlands Channel-- Sedimentation Facilty. ....................................................... S-76
Description ...............................................................................................................S-76
10.1
10.2 General Application ..................................................................................................S-76
10.3 Advantages/Disadvantages ........................................................................................ S-77
10.3.1 General ........................................................................................................S-77
10.3.2 Physical Site Suitability .................................................................................S-77
10.3.3 Pollutant Removal ........................................................................................S-77
10.4 Design Considerations .............................................................................................. S-78
10.5
Design Procedure and Criteria ..................................................................................S-78
10.6
Design Example .......................................................................................................S-79

11.0

Covering of Storage/Handing Areas ......................................................................................S-82
11.1
Description ...............................................................................................................S-82
11.2 General Application ..................................................................................................S-82
11.3 Advantages/Disadvantages .......................................................................................S-82
11.3.1 General ........................................................................................................S-82
11.3.2 Physical Site Suitability .................................................................................S-82
11.3.3 Pollutant Removal ........................................................................................S-82

12.0

Spill Containment and Control ............................................................................................... S-83
12.1
Description ...............................................................................................................S-83
12.2 General Application ..................................................................................................S-83
12.3 Advantages/Disadvantages .......................................................................................S-84
12,3.1 General ........................................................................................................S-84
12.3.2 Physical Site Suitability .................................................................................8-84
12.3.3 Pollutant Removal ........................................................................................S-84

Typical Structural Best Management Practices Details
Maintenance Recommendations
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0

Grass Buffer (GB) ................................................................................................................MR-1
Grass Swales (GS) ............................................................................................................... MR-3
Modular Block Porous Pavement (MBP) ........................................................................:...... MR-4
Porous Pavement Detention (PPD) ......................................................................................MR-5
Porous Landscape Detention (PLD) .....................................................................................MR-6
Extended Detention Basins (EDB) ......................: ................................................................. MR-7
MR-9
Sand Filter Extended Detention Basin (SFB) ........................................................................
Constructed Wetlands Basin (CWB) ................................................................................... MR-10
Retention Pond (RP) ..........................................................................................................MR-12
Constructed Wetlands Channel (CWC) ............................................................................... MR-14

Industrial and Commercial Best Management Practices
1.0

Introductionl ..............................................................................................................................IC-1
1,1 Overview ..........................................................................................................................IC-1

C-4

9-1-99

Urban Drainage and Flood Control District

R0017625

ORAINAGE CRITERIA MANUAL (V. 3)

TABLE OF CONTENTS

1.2 Applicability ......................................................................................................................IC-1
2.0

Planning Considerations ............................................................................................................IC-2

3.0

Pollutant Sources .......................................................................................................................IC-5
3.1 Topography ......................................................................................................................
IC-5
3.2 Activities that Pose a Potential Stormwater Impact ............................................................IC-5
3.2.1 Fueling Areas .......................................................................................................IC-5
3.2.2 Vehicle and Equipment Maintenance and Storage ................................................IC-5
3.2.3 Painting ...............................................................................................................IC-6
3.2.4 Washing ..............................................................................................................IC-6
3.2.5 Loading and Unloading ........................................................................................IC-6
3.2.6 Above Ground Tanks-Liquid Storage ...................................................................IC-7
3.2.7 Outside Manufacturing .........................................................................................IC-7
3.2.8 Waste Management ............................................................................................. IC-7
3.2.9 Outside Storage of Materials ................................................................................IC-8
3.2.10 Salt Storage .........................................................................................................IC-8
3.2.11 Parking ................................................................................................................IC-8
3.2.12 Bare Soil ..............................................................................................................IC-9
3.2.13 Landscaping Practices .........................................................................................IC-9

4.0

Assessment and Selection of Best Management Practices ....................................................... IC-10
4.1 Screening Best Management Practices ........................................................................... IC-10
4.1.1 Non-Structural BMPs .........................................................................................IC-10

5.0

Structural Controls ...................................................................................................................IC-12

6.0 Nonstructural Controls .............................................................................................................IC-13

Nonstructural Best Management Practices
1.0

Introduction to Nonstructural BMPs .......................................................................................NS-1
1.1
Overview ..................................................................................................................NS-1
Advantages of Nonstructural BMPs ..........................................................................NS-1
1.2
1.3
Disadvantages of Nonstructural BMPs ......................................................................NS-2

2.0

Use of Nonstructural BMPs ...................................................................................................NS-4
2.1
Objectives in the Use of Nonstructural BMPs ........................................................;... NS-4
Nonstructural BMP Effectiveness ...............................; ........: ..................................... NS-5
2.2
2.3
Pollutant Removal Mechanisms ................................................................................NS-5
2.4
Nonstructural BMP Selection and Use Guidelines .....................................................NS-6

3.0

Disposal of Household Waste and Toxics .............................................................................NS-8
3.1
Primary Users ..........................................................................................................NS-8
3.2
Description ...............................................................................................................NS-8
3.3
Application ...............................................................................................................NS-8
3.3.1 Public Education .......................................................................................... NS-8
3.3.1.1 Household Waste ............................................................................NS-8
3.3.!.2 Litter ...............................................................................................NS-9
3.3.1.3 Pet Waste ...............................................; ....................................... NS-9
3.3.1.4 Yard Waste ..................................................................................... NS-9
3.3.1.5 Used Oil and Automotive Fluids .......................................................NS-9
3.3.1.6 Toxic Wastes ................................................................................ NS-10

9-1-99

C-5

Urban Drainage and Flood Control District

R0017626

TABLE OF CONTENTS

3.4
3.5

DRAINAGE CRITERIA MANUAL (V. 3)

3.3.1.7 Cost Considerations .......................................................................NS-10
Implementation .......................................................................................................NS-10
Advantages and Disadvantages ..............................................................................NS-11
3.5.1 Advantages ................................................................................................NS-11
3.5.2 Disadvantages ...........................................................................................NS-12

4.0

Use of Pesticides, Herbicides and Fertilizer .........................................................................NS-13
4.1
Primary Users .........................................................................................................NS-13
Description ~ ............................................................................................................NS-13
4.2
4.3
Application ..............................................................................................................NS-13
4.4
Implementation .......................................................................................................NS-14
Advantages and Disadvantages ..............................................................................NS-15
4.5
4.5.1 Advantages ......’ ..........................................................................................NS-15
4.5.2 Disadvantages ...........................................................................................NS-15

5.0

Illicit Discharge Controls ......................................................................................................NS-16
5.1
Primary Users .........................................................................................................NS-16
Description .............................................................................................................NS-16
5.2
5.2.1 Illegal Dumping ..........................................................................................NS-16
5.2.2 Accidental Spill Response ..........................................................................NS-16
5.2.3 Illicit Connections .......................................................................................NS-17
Implementation .......................................................................................................NS-18
5.3
5.4
Advantages and Disadvantages ..............................................................................NS-18

6.0

Good Housekeeping ............................................................................................................NS-20
6.1
Primary Users .........................................................................................................NS-20
6.2
Descriptions ............................................................................................................NS-20
Application ..............................................................................................................NS-20
6.3
6.4
Implementation .......................................................................................................NS-20
6.4.1 Operation and Maintenance .......................................................................NS-20
6.4.2 Material Storage Practices ..........................................................................NS-21
6.4.3 Material Inventory Practices .......................................................................NS-21
6.4.4 Training and Participation ...........................................................................NS-22
6.5 Advantages and Disadvantages ..............................................................................NS-22

7.0

Preventative Maintenance ...................................................................................................NS-23
Primary Users .........................................................................................................NS-23
7.1
7.2
Description .........................................................................................................’.... NS-23
Application ..............................................................................................................
NS-23
7.3
Implementation .......................................................................................................NS-24
7.4
Advantages and Disadvantages ..............................................................................NS-26
7.5

8.0

Spill Prevention and Response ............................................................................................NS-27
8.1
Primary Users .........................................................................................................NS-27
Description .............................................................................................................NS-27
8.2
8.3
Application ..............................................................................................................NS-27

C-6

9-1-99

Urban Drainage and Flood Control District

R0017627

DRAINAGE CRITERIA MANUAL (V. 3)

8.4

8.5

TABLE OF CONTENTS

Implementation .......................................................................................................NS-27
8.4.1 Spill Prevention Measures ..........................................................................NS-27
8.4.2 Identification of SpillAreas .........................................................................NS-28
8.4.3 Material Handling Procedures ....................................................................NS-28
8.4.4 Spill Response Procedures and Equipment ............................................... NS-29
8.4.5 Spill Plan Development ..............................................................................NS-29
Advantages and Disadvantages ............................................................................. NS-31

Construction Best Management Practices
1.0

Introduction .....................................................................i ........................................................C-1
1.1
General .......................................................................................................................C-1
1.2
Performance Objectives ..............................................................................................C-2
1.3
Erosion and Sediment Control Plan .............................................................................C-2
1.3.1 Narrative Report .............................................................................................C-2
1.3.2 Site Plan .........................................................................................................C-6
1.3.3 Approval of Erosion and Sediment Control Plan ..............................................C-7
1.3.4 Exemptions and Variances ..............................................................................C-7

2.0

Erosion Control Planning .......................................................................................................C-10
2.1
Erosion and Sedimentation ........................................................................................C-10
2.1.1 Erosion .........................................................................................................C-10
2.1.2 Sedimentation ...............................................................................................C-10
2.1.3 Factors Influencing Erosion ...........................................................................C-11
2.1.4 Principles of Erosion and Sediment Control ...................................................C-11
2.2
Summary of Criteria ..................................................................................................C-12
2.3
Planning Process ......................................................................................................C-14
2.3.1 Site Assessment ...........................................................................................C-15
2.3.2 Selection of Controls .....................................................................................C-15
2.4
Consistency with Other Plans ....................................................................................C-16
2.4.1 Drainage Plans .............................................................................................C-16
2.4.2 Stormwater Quality Plans ..............................................................................C-17
2.4.3 Air Quality Plans ...........................................................................................C-17

3.0

Erosion Control ......................................................................................................................C-20
3.1
Surface Roughening ..................................................................................................C-20
3.2
Mulching ..................................................................................................................C-21
3.3
Revegetation ....................................................................~ ........................................C-24
3.3.1 Seedbed Preparation ....................................................................................C-24
3.3.2 Temporary Revegetation ......................................................................:........ C-27
3.3.3 Permanent Revegetation ..............................................................................C-27
3.4 Roads and Soil Stockpiles .........................................................................................C-31

4.0

Sediment Control ...................................................................................................................C-33
4.1 Vehicle Tracking ........................................................................................................
C-33
4.2
Slope-Length and Runoff Considerations ...................................................................C-33
4.2.1 Slope Diversion Dikes ...................................................................................C-36
4.2.2 Roads and Roadside Swales ........................................................................C-38
4.2.3 Terracing ......................................................................................................C-38
4.2.4 Slope Drains .................................................................................................C-38

9-1-99

C-7

Urban Drainage and Flood Control District

R0017628

TABLE OF" CONTENTS

4.3

DRAINAGE CRITERIA MANUAL (V. 3)

Sediment Entrapment Facilities ................................................................................. C-42
4.3.1 Straw Bale Barriers ...................................................................................... C-42
4.3.2 Silt Fence .....................................................................................................C-42
4.3.3 Filter Strips ...................................................................................................C-47
4.3.4 Sediment Basins ..........................................................................................C-47

5.0

Drainageway Protection ........................................................................................................C-52
Working Within or Crossing a Waterway ................................................................... C-52
5.1
5.2
Temporary Channel Diversions .................................................................................C-55
5.2.1 Temporary Diversion Sizing .......................................................................... C-55
5.2.2 Stability Considerations ................................................................................C-57
5.2.3 Example: Temporary Diversion Design ......................................................... C-57
5.3
Outlet Protection .......................................................................................................C-58
5.4
Inlet Protection ..........................................................................................................C-62

6.0

Material Storage ....................................................................................................................C-69
Chemical and Petroleum Products Storage ............................................................... C-69
6.1
6.2
Waste Storage ..........................................................................................................C-69

7.0

Underground Utility Constructibn ...........................................................................................C-70

8.0

Disposition of Temporary Measures .......................................................................................C-71

9.0

Maintenance .........................................................................................................................C-72

Bibliography
Design Forms
Appendix
A.
B.
C.

Model Ordinance for Erosion and Sedimentation Control .......................................................AA-1
Example Erosion and Sediment Control Plan .........................................................................AB-1
Glossary of Terms .................................................................................................................AC-1

C-8

9-1-99

Urban Drainage and Flood Control Distdct

R0017629

PREFACE

DRAINAGE CRiTERiA MANUAL (V. 3)

PREFACE
CONTENTS
Page

Section
1.0

Acknowledgements ...................................................................................................................P-1

2.0

Purpose of Manual ...................................................................................................................

P-3

3.0

Overview of Manual .................................................................................................................

P-4

4.0

P-5
List of Abbreviations ................................................................................................................

Table
P-1 Relevant Chapters ...................................................................................................................P-4
Figures
P-1
P-2

User Flow Diagram of Municipal Stormwater Quality Management ..........................................P-7
Volume 3 BMP Planning Flow Diagram ...................................................................................P-8

9-1-99
Urban Drainage and Flood Control District

R0017630

PREFACE

DRAINAGE CRITERIA MANUAL (V. 3)

1.0 ACKNOWLEDGEMENTS
The Urban Drainage and Flood Control District (District) wishes to acknowledge all individuals and
organizations that contributed to the development and publication of the second edition, dated
September 1, 1999, of the Urban Storm Drainage Criteria Manual, Volume - 3 Best Management
Practices (Manual). The list is too numerous to acknowledge everyone individually, for which we
apologize. In addition to the organizations listed here, technical guidance and review were proved by
members of the Stormwater Management Advisory Committee (SMAC) listed below. Many of the
photographs in this edition were supplied by members of the SMAC. We wish to acknowledge the
assistance rendered by the members of this group in the revision of the Manual.
The District specifically acknowledges the following organizations and individuals who contributed to the
revision of this publication of the Manual:
Urban Drainaqe and Flood Control District
Ben R. Urbonas, P.E.
L. Scott Tucker, P.E.

Editor-In Chief and co-author of Manual

John T. Doerfer

Overall review of Manual
Co-author of Nonstructural and Construction

Ken MacKenzie

chapters of Manual
Co-author of BMP AutoCADTM Details and Design
Spreadsheets

CH2M HILL
James T. Wulliman
Kyle Hamilton
Joe Juergensen
Patricia A. Nelson
Mike Petrick
Sandy Nordlander

Project Manager and co-author
Co-author
Co-author
Co-author
Graphics
Document Production

Others that Provided Review and Technical Input
Jim A. Worley

Cherry Creek Basin Authority

Richard E. Brandt

Town of Parker

9-1-99

P-1

Urban Drainage and Flood Control District

R0017631

PREFACE

DRAINAGE CRITERIA MANUAL (V. 3)

Stormwater Management Advisory Committee for the Revision of the Manual
Organization

Name

Adams County

Besharah Najjar
Daren Duncan

Arapahoe County

Cindy Thrush
Steve Gardner

City of Aurora

Kevin Wegener
Ron Degenhart

CH2M HILL

James T. Wulliman
Patricia A. Nelson

Colorado Department of Public Health and Environment

Nathan Moore
Kathy Dolan

Colorado Department of Transportation

Garth Englund
Manijeh Saeidi

City of Colorado Springs

Bruce Thorson
Chris Lytle

Coors Brewing Company

Michael J. Galde
Nell Jaquet

Denver Wastewater Management

Terry Baus
Brian Schat

Home Builders Association of Metropolitan Denver

Robert Koran
Richard Weed

City of Lakewood

Gerald Goldman
Alan Searcy

City of Littleton

Bob Deeds
Jim Redmond

Contributors of Some AutoCADTM Construction BMP Details
City of Broomfietd
City of Lakewood

P-2

9-1-99
Urban Drainage and Flood Control Distdct

R0017632

DRAINAGE CRITERIA MANUAL IV. 3)

PREFACE

2.0 PURPOSE OF MANUAL
Volume 3 of the Urban Storm Drainage Criteria ManuaI(USDCM) is designed to provide guidance for
local jurisdictions, developers, contractors, and industrial and commercial operations in selecting,
designing, maintaining, and Carrying out best management practices (BMPs) to improve stormwater
runoff quality. This volume of the USDCM covers a variety of topics related to stormwater quality BMPs
and contains the following:
¯

An introduction to stormwater runoff quality management that includes an overview of water
quality impacts and explains the selection and use of nonstructural and structural BMPs

¯

A discussion on stormwater runoff quality and hydrology, urban runoff, and pollutant Ioadings

¯

Technical criteria for a number of structural BMPs that are recommended for use in developing
residential and commercial areas in the Denver metropolitan area and other areas with similar
climate and meteorology

¯

Technical guidance for a number of structural BMPs that may be used at light industrial and
certain commercial establishments

¯

A description of various nonstructural BMPs and how they may be used and implemented

¯

Guidance in the selection and use of erosion control practices and general management of
stormwater runoff during construction

¯

A colle.ction of typical details for structural BMPs

The Bibliography section for this volume includes references for all chapters. Additional materials on the
topics presented in the Manual may be found in studying the published papers and documents listed
there.
This volume is primarily targeted at developing and redeveloping residential and commercial areas. The
1999 edition of the Manual goes beyond its earlier edition (UDFCD, 1992) first published in 1992 by
addressing BMPs for light industrial, or other types of land uses, some of which are being permitted
directly by the State of Colorado or the U.S. Environmental Protection Agency. This list is not meant to
be comprehensive-as information about BMPs is evaluated and refined, or new standards are
promulgated by the State, additional BMPs may be added to the Manual As a result, Volume 3 is
expected to grow and change as the technology of stormwater BMPs matures and is.refined in the future.
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3.0 OVERVIEW OF MANUAL
Volume 3 is intended to meet the needs of a variety of users. Figure P-1 graphically illustrates the
components Of a Comprehensive Municipal Stormwater Quality Management Program, namely:
stormwater quality programs, parties responsible for implementation of or participation in a particular
program, and BMPs that can be used to satisfy the corresponding program requirements. Figure P-2
expands on Figure P-1 by detailing the BMPs that can be considered during the implementation of the
various programs. These two figures give the user an overview of the contents of the Manual Both the
Manual and Figure P-1 move from general toward specific, starting with an overview chapter on
Stormwater Quality Management (left portion of Figure P-l), moving through planning sections
addressing New Development BMPs, Industrial and Commercial BMPs, and Construction BMPs, and
then providing detailed design and implementation guidance in the Structural BMPs, Nonstructural
BMPs, and Construction BMPs chapters (outlined in Figure P-2).
The Manualwill be used by individuals associated with the development of residential property and the
development or operation of industrial and commercial sites. Material included in the Manualwill assist
these individuals in determining the most applicable BMPs for each situation. The Manualwill also
benefit municipalities that address stormwater quality through land development and municipal
operations. Table P-1 lists the chapters in the Manual relevant for various parties.
TABLE P-1

Relevant Chapters
User
Developers/Owners

Program
Construction, New

Development, Industrial (for

Volume 3 Sections
Stormwater Quality Management, BMP Planning for New

Development, Structural BMPs, Construction Site Program,

industrial sites)

Industrial and Commercial BMPs (for industrial sites)

Development
Engineers

Construction, New
Development

Stormwater Quality Management, BMP Planning for New
Development, Structural BMPs, Construction BMPs

Contractors

Construction

Stormwater Quality Management, Construction BMPs

Municipal Staff

Public Education and
Involvement, Illicit

Stormwater Quality Management, BMP Planning.for New
Development, Structural BMPs, Industrial and Commercial
BMPs, Nonstructural BMPs, Construction BMPs

Discharges, Construction

Sites, New Development,
Industrial Sites
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4°0 LIST OF ABBREVIATIONS
>

greater than

<

less than

ASCE
ASTM
BOD

American Society of Civil Engineers
American Society for Testing and Materials
Biochemical Oxygen Demand

BMPs

Best Management Practices

cfs
COD

cubic feet per second

CRS
CSO

Colorado Revised Statutes
Combined Sewer Overflow

DCIA
DO
DRCOG

Directly Connected Impervious Areas
dissolved oxygen
Denver Regional Council of Governments

DRURP
EMCs
EPA
fsp

Denver Regional Urban Runoff Program
event mean concentrations
Environmental Protection Agency
feet per second

ft
FHWA
H:V
i

feet
Federal Highway Administration
horizontal to vertical ratio of a slope
impervious ratio of a catchment

la

percent imperviousness of catchment
percent imperviousness of catchment
milligrams per liter
micrograms per liter
Municipal Separate Storm Sewer System
Material Safety Data Sheets

Iwq
mg/L
pg/L
MS4
MSDS
MWCOG
N/A
NPDES
NTIS
NURP
NVDPC
pH
ppm

Chemical Oxygen Demand

Metropolitan Washington Council of Governments
not available
National Pollution Discharge Elimination System
National Technical Information Service
Nationwide Urban Runoff Program
Northern Virginia District Planning Commission
measure of acidity
parts per million
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SCS
SEWRPC

Soil Conservation Service

TOC

Total Organic Carbon
Total Suspended Solids

TSS
UDFCD

Southeastern Wisconsin Regional Planning Commission

The Urban Drainage and Flood Control District

USDCM

Urban Storm Drainage Criteria Manual

USGS
WQCV

United States Geological Survey
Water Quality Capture Volume

Abbreviations of Structural BMPs in the Manual
GB
GS

Grass Buffer
Grass Swale - Sedimentation Facility

MBP
PPD

Modular Block Porous Pavement
Porous Pavement Detention
Porous Landscape Detention - Sedimentation Facility
Extended Detention Basin- Sedimentation Facility

PLD
EXB
SFB
CWB
RP
CWC

P-6

Sand Filter Extended Detention Basin
Constructed Wetlands Basin - Sedimentation Facility
Retention Pond - Sedimentation Facility
Constructed Wetland Channel - Sedimentation Facility
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STORMWATER QUALrt’Y
PROGRAMS

PREFACE

USER]
RESPONSIBLE
PARTY

VOLUME 3 BMP
pLANNING
SECTION

(Emslon

Figure P-1. User Flow Diagram of Municipal Stormwater Quality Management.

9-1-99
Urban Drainage and Flood Control District

P-7

R0017637

#P, EFACE

DRAINAGE CRITERIA MANUAL (V. 3)

VOLUME 3 SMP
PLANNING
SECTION

Construction BMPs
Erosion Control
Surface
Roughening
BMP Planning for" ~
Construction

Mulching or
Blankets

Revegetatlon

Soil
Stockp es

Construction BMPs
Sediment Control
Vehicle
Tracking

Slope
Roads and
Diversion Dike Roadside Swale Ten’acing

Filter Strip

Slope Drain

Straw Bale
Barrier

Inlet
Protection

Sediment
Basin

Waterway
Crossings

Temporary
Channel
Diversion

Outlet
Protection

Grass Swale

Modular Block
Porous
Pavement

Porous
Pavement
Detention

Porous
Landscape
Detention

Silt Fence

Structural BMPs
r
MP Planning fo 1
New I.~ ~I
Development/ /

Grass Buffer

Extended
Detention
Basin

Constructed
Constructed Retention Pond Wetland
Wetland Basin
Channel

lRedevelopmentJ

I

BMP Planning for1
Industrial/
Commercial
J

;tructural BMPs
Covedng of ! Spill
Storage/ Containment
Handling
& Control
Areas

N0n-Struc rUra BMPs
Painting Above Ground
Good House- Preventative Spill Prevention Operations Storage Tank
and
keeping
Maintenance and Response
Unloading
Control
Control
Fuel
Operations
Control

Outside
Material
Storage
Control

Vehicle and
Equipment
Washing
Control

Pesticides,
Wastes and Herbicides, and
Toxics
Fertilizer
Control
Control

Figure P-2. Volume 3 BMP Planning Flow Diagram
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1.0 sTORMWATER RUNOFF QUALITY MANAGEMENT
Most of the publi~ concerns with stormwater are usually related to flooding, not water quality. People
complain when their basements flood or roads become impassable and the public suffers when severe
catastrophic floods cause widespread damage to property and loss of life. Very few people are aware of
the water quality impacts that stormwater has on our rivers, streams, or lakes. Stormwater runoff quality
can have significant impacts o’n the receiving waters that affect not only the aquatic ecosystem, but also
the quality of life in a community by the nature of the streams that run through it or the lakes within its
boundaries.
1.1 Environmental Impacts of Runoff
Many people are familiar with the environmental impacts from municipal and industrial wastewater
discharges. Few are aware of the existence of a stormwater drainage sewer system much less the
impact that it may create to the environment. Studies have shown that runoff from urban and industrial
areas can contain significant quantities of the same general types of constituents that are found in
wastewater and industrial discharges.
The impacts of stormwater on streams fit into four categories. These include stream hydrology, stream
morphology, water quality and aquatic ecology. The extent of impact is related to the climate, land use,
and the measures implemented to address the impacts.
Briefly, the impacts on streams are:
1. Stream Hydrolo.qy: Urban development affects the environment through changes in the size and
frequency of storm runoff events, changes in base flows of the stream and changes in stream
flow velocities during storms results in decrease in travel time for runoff. Peak discharges in a
stream can increase from urbanization due to decrease in infiltration of rainfall into the ground,
loss of buffering vegetation and resultant reduced evapotranspiration. This results in more
surface runoff and larger loads of various constituents found in stormwater.
2. Stream Morpholoqy: When the hydrology of the stream changes, it results in changes to’the
physical characteristic of the stream. Such changes include streambed degradation, stream
widening, and streambank erosion. As the stream profile degrades and the stream tries to widen
to accommodate higher flows, instream bank erosions increase along with increases in sediment
loads. These changes in the stream bed also result in change to the habitat of aquatic life.
3. Stream Quality: Water quality is impacted through urbanization as a result of erosion during
construction, changes in stream morphology, and washing off of accumulated deposits on the
urban landscape. Water quality problems include turbid water, nutrient enrichment, bacterial
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contamination, organic matter loads, metals, salts, temperature increases and increased trash
and debris.
Table SQ-1 lists the common constituents in stormwater runoff and their impacts.
TABLES@I
Urban Runoff Pollutants
Constituents
Sediments-- TSS, Turbidity,
dissolved solids

Sources
Construction sites
Urban/agricultural runoff
Landfills, septic fields

Effects
Habitat changes, stream
turbidity, recreation and
aesthetic loss, contaminant
transport, bank erosion

Nutrients-- Nitrate, Nitrite,
Lawn/Agricultural runoff,
Algae blooms, Ammonia
Ammonia, Organic Nitrogen, Landfills, Septic fields,
Toxicity, Nitrate Toxicity
Phosphate, Total Phosphorus Atmospheric deposition, erosion
Pathogens-- Total and Fecal Urban/Agricultural Runoff
Coliforms, Fecal Streptococci Septic Systems, illicit sanitary
Viruses, E.Coli, Enteroccus
connections, domestic/wild
animals

Ear/Intestinal infections,
Shellfish bed closure,
Recreation/aesthetic loss

Organic Enrichment-- BOD,
COD, TQC and DO

Urban/Agricultural Runoff,
Landfills septic systems

Dissolved oxygen depletion,
odors, fish kills

Toxic Pollutants-- Metals,
Organics

Urban/Agricultural Runoff,
Pesticides/Herbicides,
Underground storage tanks,
Hazardous Waste Sites,
landfills, illegal disposals,
industrial discharges

Toxicity to humans and aquatic
life, bioaccumulation in the
foodchain

Salts-- sodium chloride

Urban runoff snowmelt

Contamination of ddnking
water, harmful to salt intolerant
plants

Source: Handbook: Urban Runoff Pollution Prevention and Control Planning, 1993.
Stormwater runoff into lakes can have some unique effects. These include:
1. Lakes respond more to the mass of a constituent and flow volume. The response time to storm
events is measured in days or weeks unlike streams which show effects within hours or days.
2. A notable visible impact of stormwater on lakes consists of floating refuse and shore damage.
3. A significant water quality impact on lakes that is related to stormwater runoff is nutrient
enrichment. This can result in the undesirable growth of algae and aquatic plants.
4. Lakes do not flush contaminants as quickly as streams, and act as sinks for nutrients, metals,
and sediments. This means that lakes can take longer to recover if contaminated.
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Table SQ-2 lists the potential sources of stormwater runoff and the types of pollutants expected from a
variety of human activities.
1.2 NPDES Permit Requlations
In 1972, Congress passed what is currently referred to as the Clean Water Act (CWA). The Act
established the National Pollutant Discharge Elimination System (NPDES) program. Until recently,
efforts under the NPDES program have focused on non-stormwater discharges from industries and
municipal wastewater treatment plants, in the last several years, the EPA has expanded the NPDES
program to cover stormwater discharges.
1.2.1 Phase I Stormwater Requlations. As effective controls have been implemented on nonstormwater discharges, it has become more evident that diffuse sources can create impacts on water
quality. In 1987, the CWA was revised to address stormwater discharges. The CWA defined municipal
and industrial stormwater runoff discharges as ~boint source"and called for a two phase permitting
strategy. Phase I affected:
¯

Any discharge of stormwater that was permitted under the NPDES program prior to February 4,
!987.

¯

Discharges associated with industrial activity.

¯

Any discharge from a large or medium municipal separate storm sewer system (MS4). A large
system serves a population greater than 250,000. A medium system serves a population
between 100,000 and 250,000.

¯

Those discharges that the permitting authority determines contributes to a violation of a water
quality standard or is a significant contributor of pollutants to waters of the U.S.

Regulations which addressed permit application requirements for these affected facilities were published
on November 16, 1990. These regulations have resulted in thousands of industries and a number of
municipalities covered by stormwater permits. The municipalities in Colorado which have been impacted
by the Phase I requirements include:
¯

Arapahoe County (including Arapahoe County Water and Wastewater Authority, East Cherry
Creek Valley Water and Sanitation District and Inverness Water and Sanitation District as CoPermittees)

¯
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TABLE SQ-2
Activities and Associated Pollutants

=
Category

,,, .~..#. ,=

._

,,, "~= ~

-~

--

z

Agriculture
Cropland

X

X

Pastureland

X

X

X

X

Animal Holding Areas

X

X

X

X

Animal Waste Storage

X,

X

X

X

Hayland

X

X

X

Wash and Processing Water

X

X

X

X

Waste Application Areas

X

X

X

X

X

X

X

X

X

Construction
Highways, Bridges, Roads

X

X

Land Development

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Urban Land
X
Stormwater sewers, combined
sewers, surface runoff-pavement

X

X

X

X

Surface runoff-turf areas

X

X

Infiltration walls and basins

X

X

X

X

X

X

X
X

X

Land Disposal
Wastes, sludge, septage

X

X

X

X

X

X

X

X

X

Landfills

X

X

X

X

X

X

X

X

X

In situ wastewater systems

X

Hazardous Waste Areas

XX

X

X

X

X

X
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TABLE SQ-2 (CONTINUE~
Activities and Associated Pollutants

Categow

z

~

~

~

Hvdroloqic Modification
X

Ea~hfills, Channelization
Dam
Construction/Reconstruction

X

X

X

X

X

X
X

X

X

Other Sources
Atmospheric Deposition
Underground Storage Tanks
Illegal disposal/dumping, release X
of contaminants from in-place
deposits

X

Highway/Bridge maintenance

X

X

X

X

Auto Salvage
Washing and Processing Areas

X

Snow dumping areas

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Utili~ ROWs

X

Gasoline Station
In-place sediments

X

Sewer leaks, domestic/wild birds
and mammals

X

Natural vegetation (leaves, fallen X
trees)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Source: Handbook: Urban Runoff Pollution Prevention and Control Planning, 1993.
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¯

City of Colorado Springs

¯

City and County of Denver

¯

City of Lakewood
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General permits were issued to cover industries impacted by the regulation. They include heavy
industries, light industries, mining, and recycling facilities. Existing permits were amended to include
stormwater requirements. Industrial general permits require development of a stormwater management
plan (SWMP). The plan must include:
1. A description of the activity.
2. Maps showing facility layout and drainage patterns.
3. Description of Potential Pollutant Sources/Material Inventory.
4. Stormwater Management Controls such as risk identification and assessment, prevention
maintenance, good housekeeping, spill response procedures, and other appropriate structural
and non-structural BMPs.
5. An inspection program.
6. Employee training program.
It is anticipated that the Manual will assist industries in fulfilling their regulatory requirements by providing
lists of BMPs that can be implemented on site, and general procedures for evaluation of sites.
Unlike industries that have been covered by general permits, MS4 permits have been developed on a
case-by-case basis. While each is somewhat unique, they all require that certain programs be in place.
These programs are:
1. A Commercial/Residential Management Program. This program includes the following areas:
a. Maintenance of structural controls.
b. A New Development Program that requires permanent water quality elements.
c. Public street maintenance procedures to be in place to reduce water quality impacts from
snow and ice handling practices, herbicide/pesticide uses, and other debris.
d. Review of new flood control structures for inclusion of water quality elements and evaluation
of existing facilities for retrofitting opportunities.

SQ-6
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e. Program to address water quality concerns associated with the application of pesticides,
herbicides and fertilizers by public and private applicators.
2. Illicit Discharge Management Program. This program generally includes the following areas:
a. A program for the prevention of illicit discharges and illegal disposal. The program must
include detection and removal of illicit discharges.
b. Implementation of an o~going field screening program. This involves sampling of dry
weather flows from the MS4 outfalls.
c. Investigation of illicit discharges.
d. A program for responding to spills into the MS4.
e. Educational activities to promote public reporting of illicit discharges and improper disposal
as well as promote proper management and disposal of toxic materials.
f. A program that controls sanitary sewer seepage into the MS4.
3. Industrial Facilities Program. The purpose of this program is to have the municipality control the
industrial stormwater discharges into its system to assure that there is no impact on the MS4
from an industry.
4. Construction Sites Program. This program involves ensuring that adequate measures are taken
to control runoff from construction sites that pose water quality concerns.
5. Municipal Facility Runoff Control Program. This program requires that measures comparable to
those required for industrial activities be implemented at municipal facilities.
6. Wet Weather Monitoring Program. The purpose of this program is to monitor trends in water
quality.
The MS4 has some latitude in how these programs are implemented. The Manualcan be used to assist
MS4s in development of these programs. Many of the elements of a commercial and residential Program
can be found in the Structural and Nonstructural Best Management Sections. An outline of an illicit
discharge program is included in the Nonstructural Chapter. The elements of the construction program
can be found in the Construction Program chapter. The Industrial and Commercial Best Management
Practice chapter can provide assistance to municipalities in the development of Municipal Facility Runoff
Control Plans.
1.2.2 Phase II Stormwater Requlations. When the amendment to CWA was passed in 1987, the intent
under the stormwater program was to require MS4s that were under 100,000 in population to apply for an
NPDES permit no later than October 1992. This date was later changed to October 1, 1994. However, at
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the time the 1999 edition of this Volume 3 was published, regulations were not finalized that address
permit application requirements and applicable permit conditions for these systems. Qn January 9, 1998,
EPA published draft rules for the Phase II program. These draft regulations center on three major items.
These are:
1. Reduction in the size of construction sites required to obtain an NPDES stormwater permit from
5 acres to one acre.
2. A expansion of the exemption from permitting for industrial facilities which have all sources
covered.
3. Expansion of the MS4 permits to communities with populations under 100,000.
The proposed regulations extend the municipal stormwater program to small municipalities that are:
1, Within urbanized areas (except tribally owned systems serving less than 1,000 or others where
requirements are waived by the State or EPA).
2. Designated via criteria not yet developed by the State or EPA.
3. Contributing significant Ioadings to a regulated MS4.
For Colorado, this means that approximately 50 additional communities could potentially fall under this
program. The regulation proposes covering these Phase II communities under a general permit rather
than individual permits. The proposed programs that will be required in the general permit include:
a. Public Education and Outreach on Stormwater Impacts-This would require the distribution of
educational materials to the public or other equivalent outreach efforts.
b. Public Involvement/Participation-This element involves public notification and inclusion of the
public in the development and implementation of the municipalities’ stormwater management
program.
c.

Illicit Discharge Detection and Elimination-This involves some identification of pollutant sources,
and the control and detection of illicit discharges.

d. Construction Site Program-This requires the development, implementation, and enforcement of
a program for controlling runoff from construction sites that are equal to or greater than one acre.
e. Post-Construction Stormwater Management in New Development and Redevelopment-This
would require the development and implementation of a program to address stormwater runoff
from development and redevelopment sites equal to or greater than one acre.
f.

Pollution Prevention/Good Housekeeping for Municipal Operations-As proposed, this involves
the development and implementation of an operation and maintenance program to reduce the
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pollutant runoff from municipal sites such as parks and open spaces, fleet maintenance facilities,
building oversight, and stormwater system maintenance facilities.
The Phase II regulation is scheduled to be finalized by October 1999. This date was agreed to as a result
of a suit brought against EPA by the Natural Resources Defense Council (NRDC). As stated previously,
the Manualwill assist these municipalities with their program development.
1.2.3 Non-Stormwater Discharqes. It is sometimes difficult to determine which discharges fall under
the stormwater program and which require a traditional NPDES permit. It is clear that discharges from
municipal wastewater treatment planis or industrial processes require an NPDES permit, but others are
less obvious. A stormwater discharge is one which is a direct result ofstormwater (rainfall or snow melt)
and stops shortly after the event ends. Everything other than stormwater discharges require a permit if it
enters state waters. The Colorado Water Quality Control Act defines ’~tate waters"as any and all surface
and subsurface waters which are contained in or flow through this state, but does not include waters in
sewers systems, waters in treatment works or disposal systems, waters in potable water distribution
systems, and all water withdrawn for use until use and treatment have been completed. However, State
regulations do not allow a discharge into a ditch or man-made conveyance for the purpose of evading
the requirement to obtain a permit, per CRS 25-8-501 (1). Litigation has shown that the definition of state
waters is interpreted very broadly.
Table SQ-3 lists common discharges that are not covered by industrial or MS4 stormwater permits. The
table includes a description of the activity and suggestions of how to prevent the need for a permit. All
these discharges could be permitted.
TABLESQ-3
Non-Stormwater Discharges
Discharge

Description

Suggested Measures

Vehicle Washing (Nonresidential)

¯ Spraying a vehicle to rinse off
grime/dirt and allowing to flow into
the MS4 or state waters. This is
whether or not soaps or solvents are
used.
¯ Does not affect residents washing
their vehicles.

¯ Do washing at third party facilities
which are permitted
¯ Ensure that Waters are captured and
not allowed offsite
,~ With appropriate approval send to a"
sanitary sewer
¯ Obtain a NPDES Permit

Rinsing of trucks carrying
materials such as concrete
trucks

¯ Involves the washing of concrete or"
other materials from the mixing or
tank portions of a vehicle

¯ With appropriate approval, dispose
into the sanitary sewer (not concrete
trucks)
¯ Ensure that all waters are captured
and not allowed offsite
¯ Obtain a NPDES Permit

9-1-99

SQ-9

Urban Drainage and Flood Control District

R0017649

STORMWATER QUALITY MANAGEMENT

TAaLESQ-3
Non-Storrnwater Discharges
Discharge

Description
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Suggested Measures

Swimming Pool/Spa Draining
(Non-residential)

¯ Involves the emptying of the contents ¯ Use water for irrigation purposes
of a swimming pool or hot tub
¯ With appropriate approval, dispose
¯ Private residential discharges are not into the sanitary sewer
affected
¯ Obtain a NPDES Permit

Hydrostatic Testing

¯ Involves the addition of water to a
tank or pipeline to ensure water
tightness and strength of joints

¯ Ensure that waters are captured and
not allowed offsite
¯ With appropriate approval, dispose
into a sanitary sewer
¯ Obtain a NPDES Permit

The NPDES stormwater regulations allow for certain non-stormwater discharges to be released under a
municipal permit. Table SO-4 lists these discharges.
TABLESQ-4
Allowable Non-Stormwater Discharges
The following non-stormwater discharges or flows are not considered illicit or illegal unless they are
identified by the municipality or the State as sources of pollutants.
¯ Landscape irrigation.
¯ Diverted stream flows.
¯ Rising ground waters.
¯ Uncontaminated ground water infiltration to separate storm sewers.
¯ Discharges from potable water sources.
¯ Foundation drains.
¯ Air conditioning condensation.
¯ Irrigation water.
¯ Natural springs.
¯ Water from crawl space pumps.
¯ Footing drains.
¯ Lawn watering.
¯ Individual residential car washing.
¯ Flows from riparian habitats and wetlands.
¯ Emergency fire fighting activities.
¯ Irrigation return flow.

SQ-IO
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TABLESQ-4
Allowable Non-Stormwater Discharges (continued)
Non-stormwater discharges allowed under the municipal stormwater permits, provided appropriate control
measures are implemented to minimize impacts of these sources, include:
.
¯
¯
¯
¯
¯

Individual residential swimming pool and hot tub discharges.
Individual residential street washing.
Water-line flushing.
Water line flushing (excludes flushing of disinfection water for new pipes).
Municipally owned and dechlorinated swimming pool discharges.
Street wash water.

Other sources of allowable dry weather flow include:
¯ Discharges of process wastewater as long as authorized under separate CDPS permits.
In order to address many small discharges, the Colorado Water Quality Control Division developed the
minimal discharge general permit. This permit covers the following types of discharges:
¯

Facilities discharging wastewater from washing the exteriors of trucks, cars, airplanes, boats,
driveways, parking lots, and roads.
¯ Facilities discharging wastewater from the washing of bleachers, elevated seating and grandstands,
such as those found at outdoor sporting or entertainment events.
¯ Commercial facilities discharging wastewater from draining, cleaning, and filter backwash of swimming
pools, spas, hot tubs, and similar structures including water slides and water theme amusement parks.
¯ Commercial facilities discharging wastewater from the washing of temporary stables, traveling petting
zoos, or any other facility that discharges wash water associated with animal wastes.
¯ Facilities discharging wastewater from commercial mobile cleaning vehicles such as steam cleaning,
carpet cleaning and pressure washing (including building washing).
¯ Facilities discharging groundwater from foundation, basement, or underground structure dewatering.
¯ Facilities discharging non-contact cooling or heating water.
¯ Facilities discharging hydrostatic test water from the testing of new or used pipes, tanks or other
similar vessels.
¯ Facilities discharging water such as facilities that employ super chlorination (50 to 500 mg/L) of water
for the disinfection of these facilities and wish to discharge effluent.
¯ Commercial facilities discharging wastewater from washing of root crops such as potatoes, sugar
beets, onions, and other fruit]vegetable agricultural produce.
The general permit allows for quick coverage of these types of discharges. Compliance is required with
state water quality standards and effluent guidelines. Monitoring and reporting of the quality of the
discharge is also required.
1.3 Summary
The Manual has been structured to provide industries, municipalities, contractors and developers with
information which can be used to control water quality impacts from stormwater and comply with
applicable regulatory requirements.
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2.0 STORMWATER QUALITY CHARACTERISTICS AND SOURCES
2.1 General
Urban runoff contains many types and forms of constituents-some occurring in higher concentrations
than found in runoff before development and some that are not naturally present in surface runoff from
undeveloped land. Runoff from undeveloped watersheds contains sediment particles, oxygendemanding compounds, nutrients, metals, and other constituents. Qnce developed, constituent loads
increase because surface runoff volumes increase and the sources of many of these pollutants also
increase. Also, additional sources of constituents may exist in a catchment and find their way into runoff.
They may include the following:
¯

Metals, lubricating compounds, solvents, and other constituents originating from vehicles,
machinery, and industrial and commercial activities

¯

Pesticides, herbicides, and fertilizers

¯

Household solvents, paints, roofing materials, and other such materials

¯

Pet litter, garbage, and other debris

¯

Suspended solids washed off impermeable surfaces

¯

Increased soil erosion during construction activities

A phenomenon termed first flush has been discussed for a number of years resulting in mixed
conclusions. The first flush represents the higher levels of initial concentrations of constituents that are
washed off from a surface at the very beginning of a rainfall event. Some reports include a first flush
because of atmospheric fallout that accumulates before a storm occurs. Other reports conclude that
there is no first flush, or an insignificant first flush of pollutants in separate, namely, not combined sewer
stormwater runoff. However, by designing facilities to capture in total and treat the majority of runoff
events’, whether a first flush exists or not becomes irrelevant. At the same time, if it does exist fo~ larger
runoff events, such designs will then also capture their first flush"of runoff.
2.2 Typical Constituent Concentrations in Urban Runoff
Urban stormwater runoff data for the Denver metropolitan area was collected under an Environmental
Protection Agency (EPA)-funded effort as part of their Nationwide Urban Runoff Program in 1980 and
1981. A similar stormwater monitoring program, funded by the District and the cities of Denver, Aurora,
and Lakewood, was carried out in 1992 and 1993. The results from these two monitoring programs are
summarized in a report by Doerfer and Urbonas, "Stormwater Quality Characterization in the Denver
Metropolitan Area,"dated 1993 in terms of average event mean concentrations. Table SQ-5 summarizes
these EMCs for 13 constituents from industrial, residential, commercial, and undeveloped land uses. It is
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important to recognize however that the data were highly variable and that these EMCs should not be
expected from every storm runoff event.
TABLESQ-5
Land-Use Average Event Mean Concentrations of Stormwater Runoff in the Denver Metropolitan Area
Constituent
Units
Industrial
Commercial Residential Undeveloped
Total Suspended Solids

(mg/L)

399

225

240

400

Total Dissolved Solids

(mg/L)

58

119

Biochemical Oxygen Demand

(mg/L)

29

129
33

17

678
4

Chemical Oxygen Demand

(mg/L)

232

173

95

72

Total Nitrogen

(rag/L)

2.7

3.3

3.4

3.4

Total Kjeldahl Nitrogen

(mg/L)

1.8

2.3

2.7

2.9

Nitrate plus Nitrite

(mg/L)

0.91

0.96

0.65

0.50

Total Phosphorus

(rag/L)

0.42

0.65

0.40

Dissolved Phosphorus

(mg/L)

0.43
0.20

0.15

0.22

0.10

Cadmium, Total Recoverable
Copper, Total Recoverable

(pg/L)

3

1

n/d

n/d

(pg/L)

84

43

29

40

Lead, Total Recoverable

(pg/L)
(Iag/L)

130

59
240

53
180

100
100

Zinc, Total Recoverable

520

n/d = below detection limit
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3.0 OVERVIEW OF BEST MANAGEMENT PRACTICES
3.1 Nonstructural and Structural BMPs
Urban stormwater runoff contains materials from various different land use types, such as residential,
commercial and industrial sites. Urban stormwater runoff has been documented to contain a variety of
constituents. When certain constituents are present in sufficient quantities, the potential exists for
adverse effects on receiving waters.
Studies such as the Nationwide Urban Runoff Program (EPA, 1983) and the Denver Regional Urban
Runoff Program (DRCOG, 1983) have documented concentrations of various constituents in urban
stormwater. To reduce the concentrations and the loads of these constituents that reach the receiving
waters, various BMPs have been suggested. These BMPs fall into the following two primary categories:
¯

Nonstructural-lncluding the subcategories of pollution prevention BMPs and source control BMPs

¯

Structural-Including facilities constructed to passively treat urban stormwater runoff before it
enters the receiving waters. In fact, they are stormwater quality treatment devices.

The most cost-effective nonstructural BMPs are to prevent the disposal of constituents that may be
potential pollutants on the urban landscape and to minimize the migration of constituents offsite from the
point where they are being used, stored, or otherwise being exposed tostormwater. Measures that can
prevent deposition of constituents are described in terms such as Good Housekeeping,"Preventive
Maintenance,"~Spill Prevention"and others. A theme that runs through all of these is the need to
educate the public on the impacts of its actions on the environment. Nonstructural source controls
include administrative programs, preventing and controlling erosion during construction, street sweeping,
modified street maintenance practices, employee-training and material handling practices. Nonstructural
controls used to isolate pollutants from stormwater include covering potential pollutant areas such as
service center gasoline pump islands. Source control BMPs are sometimes termed as "good
housekeeping" measures because a clean site will produce lessstormwater contamination than will a
dirty one. These and other nonstructural BMPs are further addressed in the nonstructural section of this
volume.
Structural BMPs are facilities used to reduce runoff and/or remove constituents from runoff. Examples
of structural BMPs include water quality detention (both dry basins and wet ponds), wetlands, porous
pavement, and the use of vegetated zones. These BMPs may treat small volumes of stormwater on
development sites or serve larger regional drainage areas.
3.2 Pollutant Removal Mechanisms
Although runoff may contain many individual pollutants, pollutants are grouped into two general
categories in the Manual: particulate and soluble. Even though the exact boundary between the two does
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not need to be defined at this level of design, the boundary lies somewhere around the equivalent
particle diameter of 0.4 micron (for example, very fine clays). In many cases, constituents (such as
metals and oxygen demand compounds) become adsorbed or attached to particulate matter. Therefore,
if the particulate matter is removed, so are the adsorbed or attached constituents.
One, or a combination of up to four basic pollutant removal or immobilization mechanisms, are used by
the suggested BMPs to treat stormwater runoff for water quality enhancement. The following is a brief
overview of each mechanism:"
1. Sedimentation: Particulate matter is, in part, settled out of urban runoff. Smaller particles under
60 microns in size (fine silts and clays) (Stahre and Urbonas, 1990) can account for
approximately 80 percent of the metals in stormwater attached or adsorbed along with other
contaminants and can require long periods of time to settle out of suspension. Fortunately,
extended detention allows smaller particles to agglomerate into larger ones (Randall et al, 1982),
and for some of the dissolved and liquid state pollutants to adsorb to suspended particles, thus
removing a larger proportion of them through sedimentation. Sedimentation is the primary
pollutant removal mechanism for most structural BMPs.
2. Filtering: Particulates are removed, in part, from water by filtration. Filtration removes particles
by attachment to small-diametei" collectors such as sand.
3. Infiltration: Pollutant loads in surface runoff are removed or reduced as surface runoff infiltrates
or percolates into the ground. Particulates are removed at the ground surface by filtration, while
soluble constituents can be adsorbed into the soil, at least in part, as the runoff percolates into
the ground. Site-specific soil characteristics, such as permeability, cation exchange potential,
and depth to groundwater or bedrock limit the number of sites where this mechanism can be
used effectively.
4. Bioloqical Uptake: Plants and microbes require soluble and dissolved constituents such as
nutrients and minerals for growth. These constituents are ingested or taken up from the water
column and concentrated through bacterial action, phytoplankton growth, and other bio-chemical
processes. In some instances, plants could be harvested to remove the constituents
permanently. In addition, certain biological activities can reduce toxicity of some pollutants
and/or possible adverse effects on higher aquatic species. Unfortunately, not much is understood
yet about how biological uptake or activity interacts with stormwater during the relatively brief
periods it is in contact with the biological media in most BMPs, with the possible exception of
retention ponds between storm events (Hartigan, 1989).
5. Straininq: Grasses strain out particulates when sheet flow is directed to flow slowly over
vegetated areas.
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3.3 Structural BMP Effectiveness
Table SQ-6 indicates ranges of removal efficiencies reported in literature for a number of structural
BMPs. Although combinationsof nonstructural/structural BMPs can improve the overall water quality of
the runoff, the effectiveness of several BMPs in their ability to reduce influent pollutant concentrations as
a group are not directly additive. Table SQ-6 also shows a most probable range of removal efficiencies
for structural BMPs recommended in Volume 3.
3,4 Stormwater Quality Management Strategy
3.4.1 Municipalities. The selection of the most appropriate BMP categories within a municipality is
determined by whether development is in place or has yet to occur. In areas with existing development,
relying on nonstructural BMPs is most cost-effective because retrofitting structural controls into a
developed area can be very expensive; that is, $5,000 to $50,000 per acre of tributary watershed.
Structural controls are more appropriate for new development and significant redevelopment, particularly
when they are integrated into the initial planning and design of municipal infrastructure and private
development.
Structural BMPs are most cost-effective when included in the planning stages of development. It is
recommended that the structural BMPs presented in the Manual be integrated into stormwater management planning by public entities and into the site planning process by land developers. Structural
BMPs can also be used, in a cost-effective manner, whenever redevelopment or significant improve merit
occurs within fully developed areas.
An effective strategy for reducing stormwater pollution loads is to use multiple BMPs, including nonstructural measures, source controls, and structural BMPs. A single practice and/or facility cannot
generally provide significant reductions in stormwater pollutant loads because these pollutants come
from many sources within a municipality. Also, multiple BMPs can provide complementary water quality
enhancement to achieve desired results. A multilevel BMP approach, schematically depicted in
Figure SQ-1, deals with the many pollutant and runoff sources throughout a watershed and shows that
whenever feasible, combining the most effective BMPs in a series can be an effective strategy to reduce
pollutant loads being transported to the receiving waters by stormwater.
3.4.2 Industrial and Commercial. The selection of the most appropriate BMP controls for an industrial
or commercial operation is determined by the activities that take place outside where they are exposed
to stormwater. Similar to municipal BMPs, the determination as to whether to use structural or nonstructural BMPs is a function of whether the facility is under design or if it is existing.
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TABLESQ-6
BMP Pollutant Removal Ranges for Stormwater Runoff and Most Probable Range for BMPs Recommended in Volume 3
Ref: Bell et aZ (1996), Colorado (1990), Harper & Herr (1992), Lakatos & McNemer (1987), Schuelef (1987), Southwest (1995),
Strecker e! aZ (1990), USGS (198#), US EPA (~983}, Veenhuis el aZ (1989), Whipple and Hunter (198l), Llrbonas (1997)
(1)

TSS

TP

TN

TZ

TPb

BOD

Bacteria

Grass Buffer

I’RR:
EPR

10-50
10-20

0-30
0-10

0-10
0-10 ,

0-10
0-10

N/A
N/A

N/A
N/A

N/A
N/A

Grass Swale

LRR:
EPR

20-60
20-40

0-40
0-15

0-30
0-15

0-40
0-20

N/A
N/A

N/A
N/A

N/A
N/A

Modular Block Porous Pavement

LRR:
EPR

80-95
70-90

65
40-55

75-85
10-20

98
40-80

80
60-70

80
N/A

N/A
N/A

Porous Pavement Detention

LRR:
EPR

8-96
70-90

5-92
40-55

-130-85
10-20

10-98
40-80

60-80
60-70

60-80
N/A

N/A
N/A

Porous Landscape Detention

LRR:
EPR

8-96
70-90

5-92
40-55

-100-85
20-55

10-98
50-80

60-90
60-80

60-80
N/A

N/A
N/A

Extended Detention Basin

LRR:
EPR

50-70
55-75

10-20
45-55

10-20
10-20

30-60
30-60

75-90
55-80

N/A
N/A

50-90
N/A

Constructed Wetland Basin

LRR:
EPR

40-94
50-60

-4-90
40-80

21
20-50

-29-82
30-60

27-94
40-80

18
N/A

N/A
N/A

Retention Pond

LRR:
EPR

70-91
80-90

0-79
45-70

0-80
20-60

0-71
20-60

9-95
60-80

0-69
N/A

N/A
N/A

Sand Filter Extended Detention

LRR:
EPR

8-96
80-90

5-92
45-55

-129-84
35-55

10-98
50-80

60-80
60-80

60-80
60-80

N/A
N/A

Constructed Wetland Channel*

LRR:
EPR

20-60
30-50

0-40
20.40

0-30
10-30

0-40
20-40

N/A
20-40

N/A
N/A

N/A
N/A

Type of BMP

(1)LRR Literature reported range, EPR-- expected probable range of annual performance by Volume 38MPs.
N/A Insufficient data to make an assessment.
*The EPR rates for a Constructed Wetland Channel assume the wetland surface area is equal or greater than 0.5% of
the tributary total impervious area.
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Pollution

Onsite Structural Controls
(Minimizing Directly Connected Impervious Areas,
Wet Ponds, Constructed Wetlands, Grass Buffers,
Grass Swales, Modular Block, Porous
Pavement, Filtration)

Followup Structural Controls
(Serves Larger Area than Onsite Controls:
Wet Ponds, Dry Ponds, Constructed Wetlands,
Filter Basins)

FIGURE SQ-1
Multi-level Stormwater Quality Management Strategy
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Structural controls, such as cover roofing, secondary containment, and detention facilities, can be readily
integrated into the design of these facilities. It may be much more costly and less practical to put these
controls into place after the facility is in operation.
An effective strategy for reducing stormwater pollution loads for industrial and commercial facilities is to
focus on source controls using both structural and non-structural technologies. The multi-level
stormwater strategy for municipalities is also of use for industrial and commercial sites.
3.5 Erosion Control Durinq Construction
Control of construction activities is critical in stormwater quality management. During the relatively short
period of time when land is converted from undeveloped to urban uses, a significant amount of sediment
can erode from a construction site and be transported to adjacent properties and to receiving waters. If
measures are not taken to reduce erosion and to capture sediment in runoff from construction sites,
damage can occur to offsite areas and to aquatic habitats in the receiving water system.
Many methods are available to limit erosion and sediment losses from a construction site. One of the
most effective is to prevent erosion from occurring. Oftentimes large areas are excavated or graded at
one time in preparation for construction of site facilities and buildings. By limiting the amount of time
that an area is disturbed through the use of phasing, soil erosion is reduced. Prevention, along with the
application of erosion control practices to all areas disturbed during construction, can significantly reduce
soil erosion. Finally, the proper installation and maintenance of sediment trapping devices at
construction sites can ensure that soil erosion and sediment transport offsite is controlled to the
maximum extent practicable.
There are many structural and nonstructural options available in the design of an erosion and sediment
control plan. It is recommended, however, that the erosion and sediment control plan be developed
consistent with the post-development stormwater management goals of the site. Opportunities often
exist for converting temporary sediment control structures into permanent structural stormwater BMPs at
the end of the construction phase. These options should be explored by the designer of an erosion
control plan, final site BMPs, and their eventual owners.
Regardless of the specific details used in an erosion control plan, the goal is to implement erosion and
sediment control as a standard practice at all construction sites, and to incorporate it as an integral part
of any stormwater quality management strategy. To facilitate sound erosion and sediment control
practices during construction, technical criteria were developed, along with a model ordinance for their
implementation by local municipalities. These criteria and the model ordinance are contained in the
Construction Best Management Practices chapter of Volume 3 of the Manual
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4.0 STORMWATER QUALITY HYDROLOGY
4.1 Overview
Urbanization affects stormwater runoff by increasing the following:
¯

The volumes and rates of surface runoff

¯

The concentrations and the types of pollutants found in stormwater

¯

The loads of pollutants carried and their transfer rates to receiving waters

Urbanization leads to a decrease in pervious land areas, an increase in impervious areas, and enhanced
efficiency of surface runoff. The influx of commercial, residential, and industrial products into an urban
area often brings new pollutants that result in concentrations of these pollutants in stormwater greater
than before urbanization has occurred. Additional impervious areas can make pollutants more easy to
wash off the surface and quicken their conveyance through the watershed. The cumulative effect is that
urbanization results in much larger loads (with the possible exception of nutrients found in runoff coming
from irrigated agricultural land), and in the delivery of certain pollutants, such as petroleum-based
products not normally found in nonurban and nonindustrial runoff.
The rate of runoff and the extent of pollutant loads depend on the hydrologic conditions that lead to
stormwater runoff. Some investigators hypothesize that pollutant loads being delivered by the urban
stormwater system are affected by the period between storms (storm separation). They suggest that this
period provides time for pollutants in the atmosphere and from other sources to build up on impervious
areas. However, the Denver Regional Urban Runoff Program (DURP) studies (Mustard et al., 1985)
conducted by the USGS did not support this hypothesis beyond a 2- to 5-day dry buildup period. This is
not to say that the above-mentioned hypothesis is not true for other regions of United States.
4.2 Denver Area Precipitation Statistics
Studies of the precipitation for 36 years from the Denver Stapleton Rain Gage have revealed several
pe~inent hydrologic patterns. Analyses show that the average storm based on 6hour separatior; period
has an 11-hour duration and that the average time interval between storms (storm separation) is
11.5 days. However, the great majority of storms are less than 11 hours in duration. The limited number
of storms with long rainfall periods within the data base tend to increase this average. Table SQ-7
summarizes the relationship between total storm depth and the annual number of storms. As the table
shows, about 46 of a total of 75 storm events that occur on an annual average basis, or 61 percent, have
less than 0.1 inches of precipitation. These storms produce practically no runoff. The table also shows
that about 22 of the 30 remaining runoff-producing events, or 75 percent, total between 0.1 inches and
0.5 inches of depth. If runoff can be controlled from most of the storms that range 0.1 inches to 0.5
inches in precipitation, the overall treatment of stormwater runoff in the Denver region should be very
effective.
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TABLESQ-7
Number of Rainfall Events in the Denver Area
Total Rainfall Depth
Average Annual
(inches)
Number of Storm Events
0.0 to 0.1

46.

0.1 to 0.5

22.

0.5 to 1.0

4.7

1.0 to 1.5

1.5

1.5 to 2.0

0.60

2.0 to 3.0.

0.30

3.0 to 4.0

0.19

4.0 to 5.0

0.028

>5.0
Total

0
?’5.318

4.3 Diminishinq Returns with Increasinq Size of Desiqn Storms
The above analysis and other studies indicate that small-sized, frequently occurring storm events
account for the predominate number of events that result in stormwater runoff from urban catchments.
Consequently, these frequent storms also account for a significant port{on of the annual pollutant loads.
Capture and treatment of the stormwater from these small and frequently occurring storms is the
recommended design approach for water quality enhancement, as opposed to flood control facility
designs that focus on less frequent, larger events. Incorporating both sets of criteria into a single
stormwater management facility is not only possible, but is encouraged.
The analysis of precipitation data collected from 1948 through 1984 (36 years) at the Denver Stapleton
Rain Gage revealed a relationship between the percent imperviousness of a watershed and the c.apture
volume needed to significantly reduce stormwater pollutants (Urbonas, Guo,’and Tucker, 1990).
Subsequent studies (Guo and Urbonas, 1996 and Urbonas, Roesner, and Guo, 1996) of precipitation
resulted in a recommendation by the Water Environment Federation (1998) that stormwater quality
treatment facilities (i.e., structural BMPs) be based on the capture and treatment of runoff resulting
ranging in size from ~nean"to ~naximized"storms. These two extremes represent 70 to 90 percentile
storms. As a result of these studies, water quality facilities for the front range of Colorado are
recommended to capture and treat the 80th percentile runoff event. Capturing and properly treating this
volume was estimated to remove between 80 and 90 percent of the annual TSS load, while doubling the
capture volume was estimated to increase the removal rate by only 1 to 2 percent.
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While bigger may appear to be better in the case of stormwater quality, larger water quality detention
basins can provide less holding time for the predominant number of smaller storms. Larger basins can
result in less net reduction of pollutants than is obtained when using the recommended 8dh percentile
capture volume that can be obtained from Figure SO-2. Storms larger than the 80th percentile events still
receive some treatment when their capacity is exceeded by larger storms, but at a somewhat lower
efficiency. Thus, the law of diminishing returns for cost-effective pollutant removal takes effect, not only
because of the large number of small storms found in the total population of storms, but because the first
flush of runoff for larger storm is also captured and that pollutant removal continues to occur for in-line
capture basins when the runoff exceeds their design capacity.
4.4 Determininq the Water Quality Capture Volume
4.4.1 Use of Directly Connected Impervious Area. The procedures described in the Rainfalland in the
Runoff chapters of Volume 1 of the USDCM are intended for the design of drainages and flood facilities
that prevent damage to property and help protect human life. These procedures show that the depth of
rainfall produced from a design storm varies somewhat throughout the Denver region and that runoff is a
function of total imperviousness. Water quality enhancement focuses more on the smaller events that
deliver frequent flow pulses and pollutant loads to the receiving waters. The runoff volume for smaller
events is especially sensitive to the impervious area that is hydraulically connected to the stormwater
runoff system.
The impervious portion of a watershed determines the runoff volume that needs to be used for the
design of water quality facilities, and the percentage of impervious surface therefore becomes important
in the design of structural BMPs. The methodology for calculating basin imperviousness is presented in
the Runoff chapter of Volume 1 of the USDCM. This procedure needs to be modified, however, when
using the practice of minimizing directly connected impervious areasin combination with extended
detention basins, retention ponds, wet/ands, and other practices depended on a design water quality
capture volume. Whenever applicable, the needed modifications are described in the appropriate
chapters of this volume of the USDCM.
4.4.2 Water Quality Capture Volume ~WQCV). All structural BMPs recommended in this voldme of
USDCM are based on the 80=h percentile event. Specific guidance for finding the needed WQCV is
provided in each BMP types’design section. This WQCV varies with the type of BMP used and is based
on the time it takes to fully drain the brim-full WQCV. Figure SQ -2 summarizes the WQCV requirements
as a function of the tributary catchments total imperviousness as a ratio of the total area of the
catchment for 6-, 12-, 24-, and 40-hour drain times of the WQCV.
¯ Figure SQ-2 is appropriate for use in Colorado~ high plains near the foothills. For other portions of
Colorado or of United States, the WQCV obtained from this figure can be adjusted using the following
relationships:
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WQCV° =d6 WQCV
0.43

in which,
WQCVo

=

Water quality capture volume outside the Denver region

de

=

Depth of average runoff producing storm from Figure SQ-3 (watershed inches)

Once the WQCV in watershed i’nches is found from Figure SQ-2, then determine the required storage
volume in acre-feet as follows:

r vQC
Required stora ,e =L.
(Area)
in which,
Required storage =
Area

=

Required storage volume in acre-feet
The tribu{ary catchmenl~ area upstream in acres

The independent variable in Figure SQ-2 is the total imperviousness ratio (i.e., i=lw~/100) of the tributary
watershed (catchment). The chapter on Runoff in Volume 1 of the USDCD contains guidance for how to
find the total imperviousness of a watershed and its use is recommended with one exception. Figure 2-1
in Runoff chapter of Volume 1 relate housing density to the impervious area percentage is no longer
valid. Instead use Figures SQ-4, SQ-5 and SQ-6 to estimate the imperviousness of single family
residential areas. Note that these figures require the knowledge of the average housing densities, types
of housing, and their average square footage to find the imperviousness of these areas.
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FIGURE SQ-2
Water Quality Capture Volume (WQCV), 80th Percentile Runoff Event
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0.70

FIGURE SQ-3
Map of the Average Runoff Producing Storm~ Precipitation Depth in the United States, in inches.
(Ref.: Driscoll et.al., 1989)
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FIGURE SQ-4
Watershed Imperviousness, Single Family Residential Ranch Style Houses
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FIGURE SQ-5
Watershed Imperviousness, Single Family Residential Split-Level Houses
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FIGURE SQ-6
Watershed Imperviousness, Single Family Residential Two-Story Houses
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1.0 BMP PLANNING FOR NEW DEVELOPMENT AND SIGNIFICANT REDEVELOPMENT
1.1 Overview
This chapter contains guidance for the selection and siting of structural best management practices
(BMPs) for new development. The guidance is provided within the context of a four-step process that may
be followed for new site developments and significant redevelopments.
Detailed descriptions, sizing and design criteria, and design procedures for these BMPs are provided in
the chapter titled Structural Best Management Practices.
The selection of BMPs for a development site is intended to be made collaborativeiy as a result of
coordination between the developer and the local jurisdiction. It is recommended that discussions
regarding proposed BMPs occur early in each project between the deve!ope~ planner and engineer and
municipal staff.
1.2 Four-Step Process
The following four-step process is recommended for selecting structural BMPs in newly developing and
redeveloping urban areas:
Step 1. Employ Runoff Reduction Practices. To reduce runoff peaks and volumes from
urbanizing areas, employ a practice generally termed tninimizing directly connected impervious
areas"(MDCIA). The principal behind MDCIA is twofold -- to reduce impervious areas and to
route runoff from impervious surfaces over grassy areas to slow down runoff and promote
infiltration. The benefits are less runoff, less stormwater pollution, and less cost for drainage
infrastructure. There are several approaches to reduce the effective imperviousness of a
development site:
Reduced Pavement Area. The use of smaller roadway cross sections is encouraged.
Sometimes, creative site layout can reduce the extent of paved areas, thereby saving on
initial capital cost of pavement and then saving on pavement maintenance, repair, and
replacement over time.
Porous Pavement. The use of modular block porous pavement or reinforced turf in low-traffic
zones such as parking areas and low use service drives such as fire lanes can significantly
reduce site imperviousness. This practice can reduce the extent and size of the downstream
storm sewers and detention.
Grass Buffers. Draining impervious areas over grass buffers slows down runoff and
encourages infiltration, in effect reducing the impact of the impervious area.
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Grass Swales. The use of grass swales instead of storm sewers, like grass buffers, slows
down runoff and promotes infiltration, also reducing effective imperviousness. It also can
reduce the size and cost of downstream storm sewers and detention.
Implementing these approaches on a new development site is discussed further in Subsection
1.3. This subsection provides a procedure for estimating a reduced imperviousness based on the
use of grass buffers and swales. The latter three of the approaches for reducing imperviousness
are structural BMPs and are described in detail in the following sections of the Structural Best
Management Practices chapter:

¯

Section

Structural BMP

1.0
2.0

Grass Buffer
Grass Swale

3,0

Modular Block Porous Pavement (or Stabilized-Grass Porous Pavement)

Step 2. Provide Water Quality Capture Volume (WQCV).. A fundamental requirement for any site
addressing stormwater quality is to provide WQCV. One or more of six types of water quality
basins, each draining slowly to provide for long-term settling of sediment particles, may be
selected. Subsection 1.4 provides information on selecting and configuring one or more of these
WQCV facilities at a site. These six BMPs are described in detail in the following sections of the
Structural Best Management Practices chapter:

¯

Section

Structural BMP

4.0
5.0

Porous Pavement Detention
Porous Landscape Detention

6.0
7.0

Extended Detention Basin
Sand Filter Extended Detention Basin

8.0
9.0

Constructed Wetland Basin
Retention Pond

Step 3. Stabilize Drainaqeways. Drainageway, natural and manmade, erosion can be g major
source of sediment and associated constituents, such as phosphorus. Natural drainageways are
often subject to bed and bank erosion when urbanizing areas increase the frequency, rate, and
volume of runoff. It is important that drainageways adjacent to or traversing development sites be
stabilized. One of three basic methods of stabilization may be selected.
Constructed Grass, Riprap, or Concrete-Lined Channel This method of channel stabilization
has been in practice for some time; it is described in Volume 2 of the Urban Storm Drainage
Criteria Manual (USDCM). The water quality benefit associated with these channels is the
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reduction of severe bed and bank erosion that can occur in the absence of a stabilized
channel. On the other hand, the hard-lined low flow channels that are often used do not offer
much in the way of water quality enhancement or wetland habitat. The Urban Drainage and
Flood Control District does not recommend the use of riprap or concrete lined flood
conveyance channels, but does recommend the use of rock lined low-flow channels.
Stabilized Natural- Channel. This method of channel stabilization is also addressed in
Volume 2 of the USDCM. However, in practice, many natural drainageways in and adjacent
to new developments in the Denver area are frequently left in an undisturbed condition. While
this may be positive in terms of retaining desirable riparian vegetation and habitat, urban
development may cause the channel to become destabilized. When degradation occurs in
these drainageways, significant erosion, loss of riparian and aquatic habitat, and elevated
levels of sediment and associated pollutants can result. Therefore, it is recommended that
some level of stream stabilization always be considered. Small grade control structures sized
for a 5-year or larger runoff event are often an effective means of establishing a mild slope for
the baseflow channel and arresting stream degradation. Severe bends or cut banks may also
need to be stabilized. Such efforts to stabilize a natural waterway also preserves and
promotes natural riparian vegetation which can provide paybacks in terms of enhanced
aesthetics, habitat, and water quality.
One additional method of drainageway stabilization gives special attention to stormwater quality
and is described in the following section of the Structural Best Management Practices chapter:

¯

Section

Structural BMP

10.0

Constructed Wetland Channel.

Step 4. Consider Need for Industrial and Commercial BMPs. If a new development or significant
redevelopment activity is planned for an industrial or commercial site, the need for specialized
BMPs must be considered. Several approaches are described in the following sections of the
Structural Best Management Practices chapter:
Section

Structural BMP

11.0

Covering of Storage/Handling Areas

"12.0

Spill Containment and Control

Guidance for planning of industrial and commercial BMPs is provided in the chapter titled
Industrial and Commercial Best Management Practices. In addition, nonstructural practices
applicable to industrial and commercial activities are described in the chapter on Nonstructural
Best Management Practices.
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1.3 Other BMPs
The structural BMPs identified above were selected after a comprehensive screening of known structural
BMPs with representatives of a number of cities and counties in the Denver metropolitan area, Colorado
Department of Transportation, Colorado Water Quality Control Division, industry, homebuilders, and a
municipality located outside the Denver metropolitan area. Final selection by this group was based on the
review of documentation on p6tential effectiveness in a semiarid climate, local applicability, maintenance
considerations, and cost.
Several other BMPs were considered but were not included in Volume 3 at this time. These include
manufactured devices such as water quality vaults and inlets, infiltration trenches, oil/grease separators,
fabric inserts for inlets, and stream buffer setbacks. Some of these BMPs show promise but need further
independent research to determine their pollutant removal effectiveness in a semiarid climate and to
develop cost-effective design criteria to insure that they are properly designed, constructed, and
maintained. As additional BMPs are field tested, and as supporting information becomes available, they
may be added to the Manual
1.4 Implementing Step 1. Employ Runoff Reduction Techniques
1.4.1 Benefits of Reducinq Imperviousness. Reducing imperviousness offers the following benefits:
¯

Increased infiltration and decreased rate and volume of site runoff

¯

Decreased WQCV and, in turn decreased size of required WQCV facilities

¯

Decreased 2-year and 5-year peak runoff rates and volumes for downstream conveyance and
detention facilities

¯

Reduced need for irrigation

¯

Less curb and gutter

¯

Smaller storm sewer systems

¯

Decreased pavement

¯

Decreased runoff rates and volumes further downstream in watershed, especially if MDCIA is
used on a widespread basis

1.4.2 BMPs for Minimizinq Effective Imperviousness; Described next are structural BMPs that
minimize effective imperviousness.
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Grass Buffer (GB)
Uniformly graded and densely vegetated area
of turf grass. This BMP requires sheet flow to
promote filtration, infiltration, and settling to
reduce runoff pollutants.

Grass Swale (GS)
Densely vegetated drainageway with lowpitched side slopes that collects and slowly
conveys runoff. Design of longitudinal slope
and cross-section size forces the flow to be
slow and shallow, thereby facilitating
sedimentation while limiting erosion.

Modular Block Porous Pavement (MBP)
Modular block porous pavement consists of
open void concrete slab units underlain with
gravel. The surface voids are filled with sand.
This BMP is intended to be used in low tra.ffic
areas to accommodate vehicles while
facilitating stormwater infiltration near its
source. A variation of this BMP is termed
stabilized-grass porous pavement, consisting
of plastic rings affixed to filter fabric underlain
with gravel. The surface voids are filled with
sand and grass sod/or seed.
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1.4.3 Appl¥inq MDClA to a Site. Minimizing directly connected impervious area requires a basic change
in land development design philosophy. This change seeks to reduce paved areas and directs stormwater
runoff to landscaped areas, grass buffer strips, and grass-lined swales to slow down the rate of runoff,
reduce runoff volumes, attenuate peak flows, and encourage filtering and infiltration of stormwater.
Traditional land development practices do not focus on water quality enhancement. Instead, they promote
runoff from rooftops, parking I.ots, driveways, and roads to quickly flow to a curb and gutter and to a
formalized stormwater conveyance system. This practice concentrates runoff quickly, which results in a
fast responding system and relatively large peak runoff rates during small storms.
Minimizing DCIAs can be made an integral part of landscape and drainage planning for any development.
Roof collection systems can direct flow to landscaped areas, infiltration areas, grassed buffer strips, and
to grass swales. Instead of using solid curbing, eliminate curbing or use slotted curbing along with
stabilized grass shoulders and swales. Residential driveway runoff can be redirected from flowing directly
into the street. Large parking lots can reduce DCIAs by using modular block or stabilized grass porous
pavement in less used portions of the lot to encourage local infiltration or storage.
Site slopes should be capable of directing stormwater runoff by gravity in a sheet flow away from
buildings, roads, and parking lots toward grass-covered or porous pavement covered areas. The runoff
then needs to flow as a sheet over these porous surfaces before it reaches swales, storage, stormwater
collection, and stormwater conveyance systems. As a result, in areas of high permeability soils
(Hydrologic Soil Class A and B soils), the ground can provide for infiltration of large portions of surface
runoff. Where less permeable soils are present, significant runoff losses can also be achieved, while the
use of sand trenches with underdrains under grass swales can be used to prevent the nuisance of
standing water.
Steep sites with average terrain slopes exceeding 4 percent may not lend themselves well to
implementing some aspects of this BMP. Some of the difficulties can be dealt with by using terracing and
retaining walls. Nevertheless, most sites with general terrain slopes flatter than 4 percent should be
suitable for this BMP; the flatter the better.
Minimizing DCIAs can be implemented in varying degrees. Two general levels associated with minimizing
DCIAs have been identified for the purpose of the Manual and are described below:
¯

Level 1. The primary intent is to direct the runoff generated by impervious surfaces to flow over
grass-covered areas, and to provide sufficient travel time so as to encourage the removal of
suspended solids before runoff leaves the site, enters a curb and gutter, or enters another
stormwater collection system. Thus, at Level 1, all impervious surfaces are made to drain over
grass buffer strips before reaching a stormwater conveyance system.
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Level 2. As an adjunct to Level 1, this level replaces street curb and gutter systems with lowvelocity grass-lined swales and pervious street shoulders. Conveyance systems and storm sewer
inlets will still be needed to collect runoff at downstream intersections and crossings where
stormwater flow rates exceed the capacity of the swales. Small culverts will be needed at street
crossings and at individual driveways until inlets are provided to convey the flow to a storm
sewer.

1.4.4 Calculatinq Effective Imperviousness. The first step in.estimating the magnitude of runoff from a
site is to first estimate the site~ imperviousness. The total imperviousness of a site is the weighted
average of individual areas of like imperviousness. For instance, according to Table 3-1 of Volume 1 of
the USDCM, paved streets (and parking lots) have an imperviousness of 100-percent, drives and walks
have an imperviousness of 96-percent, roofs have an imperviousness of 90-percent, and lawn areas have
an imperviousness of 0-percent. The total imperviousness of a site can be determined taking an areaweighted average of the imperviousness of the street, walk, roof, and lawn areas.
Structural BMPs for minimizing imperviousness impact this calculation in two ways. First, the use of
modular block porous pavement reduces the imperviousness associated with parking areas and drives
built using modular block pavement from 100- and 96-percent, respectively, to 35-percent (assuming the
use of underdrains). Second, the use of grass buffers and grass swales provides a reduction in
imperviousness according to Figure ND-I. This figure represents the reduction in imperviousness
associated with Level 1 and Level 2 MDCIA as discussed above. Grass buffers and/or grass swales are
to be configured according to the design procedure documented in the Structural Best Management
Practices chapter.
1.4.5 Application Examples. The following figures provide a number of illustrations of how the principle
of MDCIA can be applied to development sites. Figure ND-2 shows an example of MDCIA for a
residential and commercial site. Figure ND-3 shows an example for a multi-family residential site.
Figure ND-4 shows typical application examples of modular block porouspavement.
The Total Percent of Watershed Imperviousness for the traditional residential layout in Figure ND-2 is
approximately 47%. Using porous pavement and a grass swale, as shown at the bottom of the figure,
reduces the Total Percent of Watershed Imperviousness to 34%. This shows that the inclusion of BMPs
can significantly reduce total imperviousness. Additional BMP benefits are achieved when the user
determines the Impervious Percent to Use with WQCV in Figure ND-1 because the MDCIA layout allows
the use of the Level 2 MDCIA curve. The resulting Impervious Percent to Use with WQCV values for the
traditional residential layout and the residential MDCIA layout are 47% and 20%, respectively.
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Imperviousness to Use With Water Quality Capture Volume (WQCV)
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FIGURE ND-3
Examples of Mdcia for Multi-Family Residential Development
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1.5 Implementing, Step 2. Provide Water Quality Capture Volume (WQCV)
1.5.1 Benefits of WQCV Facilities. These BMPs are designed to capture and provide treatment for a
specific volume of stormwater runoff (about half of the runoff from a 2-year storm). This volume is
equivalent to the runoff from an 80th percentile storm, meaning that 80 percent of the most frequently
occurring storms are fully captured and treated and larger events are partially treated. Detention periods
range from 6- to 40-hours, delSending on the type of facility. The primary pollutant removal mechanism
consists of physical settling of suspended sediments and assoc-iated adsorbed pollutants. Secondary
pollutant removal mechanisms include filtering, biological uptake, and adsorption.
The WQCV treatment facilities described herein have been selected for the USDCM because they have
demonstrated proven results in the Denver area, are relatively cost-effective and are necessary at any
site addressing stormwater quality. Runoff from 100-percent of the impervious surfaces of a site must flow
through a properly designed installation of one or more of the six WQCV BMPs that are listed herein.
Alternate designs may be considered, but they must have equivalent functional requirements of these six
BMPs as to WQCV and drain times.
1.5.2 Types of WQCV Facilities. A brief description of the six types of WQCV facilities follows.
Porous Pavement Detention (PPD)
Porous pavement detention consists of
modular block porous pavement that is
installed fiat and is provided with a 2-inch
deep detention zone above its surface to
temporarily store the WQCV from the
tributary drainage area including its own
surface. Runoff infiltrates into the void
spaces of the gravel base course through the
sand filter andslowly exits through an
underdrain.
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Porous Landscape Detention (PLD)
Porous landscape detention consists of a low
lying vegetated area underlain by a sand bed
with an underdrain. A shallow surcharge zone
exists above the porous landscape detention
for temporary storage of the WQCV. This
BMP allows small amounts of WQCV to be
provided on parking lots or adjacent to
buildings without requiring the setaside of
significant developable land areas.
Extended Detention Basin (EDB)
An extended detention basin is appropriate for
larger sites and is designed to totally empty
out sometime after stormwater runoff ends.
The extended basin uses a much smaller
outlet than a flood control detention basin
which extends the emptying time for the more
frequently occurring runoff events to facilitate
pollutant removal.

Sand Filter Extended Detention Basin
(SFB)
A sand filter extended detention basin
consists of a sandbed and underdrain
system. Above the vegetated sand bed is an
extended detention basin sized to capture the
WQCV. A sand filter extended detention basin
provides pollutant removal through settling
and filtering and is generally suited to offline,
onsite configurations where there is no base
flow and the sediment load is relatively low.
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Constructed Wetland Basin (CWB)
A constructed wetland basin is appropriate for
large catchments and is a shallow retention
pond which requires a perennial supply of
water to permit the growth of rushes, willows,
cattails, and reeds. It treats runoff by slowing
it down to allow time for settling and biological
uptake.

Retention Pond (RP)
A retention pond is appropriate for larger
catchments. It has a permanent pool of water
that is replaced with stormwater, in part or in
total, during storm runoff events. In addition, a
temporary extended detention volume is
provided above this permanent pool to
capture storm runoff and enhance
sedimentation. It requires a perennial supply
of water to maintain the pool.

1.5.3 Application Examples for Porous Pavement and Porous Landscape Detention. Porous
pavement and porous landscape detention provide an opportunity to incorporate WQCV into a new land
development site or a redevelopment site while minimizing the impact on developable area. Just ~s the
principle of MDCIA requires a change in drainage philosophy, so does the application of porous
pavement and porous landscape detention. These BMPs need to be applied on a relatively smail scale
and are ideally suited to small sites or individual small sub-catchment areas of large sites.
The following figures provide a number of illustrations Of how porous pavement and porous landscape
detention can be applied in a development site. Figure ND-5 shows an example for a residential site.
Figure ND-6 and ND-6A show an example for a multi-family residential site, and Figu. re ND-7 shows an
example for a commercial site parking lot.
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FIGURE ND-5
Examples of Porous Landscape Detention for Single Family Residential Development

9-1-99

Urban Drainage and Flood Control District

N D-15

R0017684

BMP PLANNING FOR NEW DEVELOPMENT
AND SIGNIFICANT REDEVELQPMENT

Porous
Pavement
Deter

Multi-Family
Residential
Development

DRAINAGE CRITERIA MANUAL (V.3)

Roof Drains
To Buffer (Typ)

FIGURE ND-6
Example of Porous Pavement Detention for Multi-Family Residential Development
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FIGURE ND~6A
Example of Porous Landscape Detention for Multi-Family Residential Development

.,.

9-1-99

Urban Drainage and Flood Control District

ND-17

R0017686

BMP PLANNING FOR NEW DEVELOPMENT
AND SIGNIFICANT REDEVELQPMENT

DRAINAGE CRITERIA MANUAL (V.3)

Commercial Lot

Roof Drains
to Grass Swale

Landscape
Area (typ)

Conventional Stall
With Central
Porous Landscape
Detention

Street

Commercial Lot

Building.: :. ~ i"i:.L f~::" :. ’"""il
Roof Drains
,o Grass Swale ~ ~~.., =.,’ ~’ /Landscape

Parking Lot

~

":.".~’-’.:

iii

¯
II
II

}
I

~’
I

~ ~[.’] Porous
[’i~ Pavement
" ’ " Detention

street

FIGURE ND-7
Examples of Porous Pavement and Porous Landscape Detention for Commercial Development
(Parking Lot)
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1.5.4 Guidance for Selectinq and Locatinq WQCV Facilities, Figure ND-8 depicts a decision tree for
selecting one of the six WQCV BMPs based on drainage catchment area and whether water is available
to satisfy evapotranspiration requirements. Porous pavement and porous landscape detention is
generally suited for small drainage areas (i.e. much less than 1.0 acres); however, larger subwatersheds
can be subdivided into individual drainage sub-catchment areas meeting the criteria shown in Figure ND8 for these BMPs.
Laying out WQCV facilities within a development site and watershed requires thought and planning.
Often, this decision-making occurs during a master planning process undertaken by local jurisdictions and
the District. Outfall system plans and other reports may depict a recommended approach for
implementing WQCV on a watershed basis. Such reports may call for a few large regional WQCV
facilities, smaller sub-regional facilities, or alternatively an onsite approach. It is always a good idea to find
out if a master planning study has been completed that addresses water quality and to attempt to follow
the plar~ recommendations.
The following guidance is for areas where a master plan addressing water quality has not been
completed. One of the questions involved in laying out WQCV facilities on a site i~ whether to locate a
BMP onstream or offstream. Onstream refers to locating a BMP on a drainageway that traverses a site
such that all of the runoff from the upstream watershed flows through the facility. A single onstream BMP
can treat both site runoff and runoff generated in any upstream offsite catchment areas that are part of
that watershed. Locating BMPs offstream requires that all onsite catchment areas flow though a BMP
prior to entering the drainageway. Offstream BMPs do not provide treatment of runoff from any upstream
drainage catchment areas.
Onstream WQCV facilities are only recommended if the offsite drainage catchment area tributary to the
drainageway has less impervious area than the onsite drainage catchmen~ impervious area tributary to
the same drainageway. Nevertheless, onstream WQCV facilities must be designed to serve the
entire upstream watershed, including any catchment areas upstream of the development, based
on future development conditions. This is true even if upstream developments have installed their own
WQCV facilities.
Figure ND-9 provides an illustration of selection and location options for WQCV facilities based on the
principles discussed above. Table ND-1 indicates the BMP options for the four watershed areas shown in ,
Figure ND-9.
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Construction Wetland Basin (CWB)

O

Retention Pond (RP)

Large drainage areas may be subdivided into areas < 20 acres
for use of SFD or PLD or <1 acre for use of PPD.

FIGURE ND-8
Decision Tree for WQCV BMP Selection
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NOTE: FOR THIS EXAMPLE SUFFICIENT MAKE-UP WATER EXISTS
FOR CONSTRUCTED WETLANDS AND RETENTION POND FOR THE
WATERSHED AREAS > 50 ACRES THROUGH IRRIGATION RETURN FLOWS.

FIGURE ND-9
Illustration of Selection and Location Options For WQCV Facilities
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TABLE ND-1
Illustration of Selection and Location Options for WQCV Facilities for the Development Parcel on Figure ND-9
Average Drainage
Minimum
Watershed Onstream or
Number of BMP Area for Sizing Each
Number
Offstream
BMP Options
Installations
BMP, acre
1
Offstream
Porous Pavement Detention
1
0.8
Porous Landscape Detention
1
0.8
2

Offstream

Porous Pavement Detention
Porous Landscape Detention
Extended Detention Basin
Sand Filter Extended Detention Basin

24
2
2
2

1
12
12
12

3

Offstream

Porous Pavement Detention
Porous Landscape Detention
Extended Detention Basin
Sand Filter Extended Detention Basin

49
3
2
3

1
16
24
16

Onstream

Extended Detention Basin
Constructed Wetland Basin
Retention Pond

1
1
1

70
70
70

Offstream

Porous Pavement Detention
Porous Landscape Detention
Extended Detention Basin
Sand Filter Extended Detention Basin

6
1
1
1

1
6
6
6

.~

.~
0,:
i
:
4

1.5.5 Incorporating WQCV into Stormwater Quantity Detention Basins. Wherever possible, it is
recommended that WQCV facilities be incorporated into stormwater quantity detention facilities. This is
relatively straightforward for an extended detention basin, constructed wetland basin, and a retention
pond. When combined, the 2-, 5-, 10-, and/or 100-year detention levels are provided above the WQCV
and the outlet structure is designed to control two or three different releases. Figure 2 in the section on
Water Quafity Structure Details shows of examples of combined quality/quantity outlet structure.
Stormwater quantity detention could be provided above the WQCV for porous pavement and landscape
detention provided the drain times for the larger events are kept shorL
Local jurisdictions in the Denver area use different approaches for sizing a combined water quality and
quantity detention facility. This varies from requiring no more than the 100-year detention volume even
though the WQCV is incorporated within it, to requiring the 100-year detention volume plus the full
WQCV. The Manual does not stipulate or recommend which policy should be used. When a local policy is
lacking and is being set, the Manual suggests the following approach:
¯

Water Quality. The full WQCV is to be provided according to the design procedures documented
in the Structural BMP Section.

¯

ND-22

Minor Storm. The full WQCV plus the full minor storm quantity detention volume is to be provided.

9-1-99
Urban Drainage and Flood Control District

R0017691

DRAINAGE CRITERIA MANUAL (V. 3)

¯

BMP PLANNING FOR NEW DEVELOPMENT
AND SIGNIFICANT REDEVELOPMENT

100-Year Storm. One-half the WQCV plus the full 100-year detention volume is to be provided.

However, local governments may have criteria different than that described above, and such criteria takes
precedence over the approach suggested herein. For instance, some jurisdictions require that the full
WQCV be added to the full 100-year detention volume and some require no more than the 100-year
detention volume even if WQCV is incorporated within the facility
At this time the Manual recommends that water quality detention not be incorporated into
underground detention facilities, such as installations of buried large-diameter pipe sections,
stone trenches, underground "infiltrating" devices, etc.
.4
¯ ..

1.5.6 Separate Presedimentation Facilities. The design criteria shown in the Structural BMP section
shows presedimentation forebays at the upstream end of the extended detention basin, constructed
wetland basin, and retention pond. The purpose of the forebay is to settling out coarse sediment and skim
off floatabies prior to the main body of the facility. An option to this approach is to install a separate
facility upstream from the main WQCV facility. If this option is selected, the recommended size is at least
20 percent of the WQCV and the recommended drain time is 1 hour for the presedimentation forebay
volume only. Using this approach, the size of the main WQCV facility may be reduced by 10 percent, any
requirement for sediment storage in the main facility may be reduced by one-half, and the forebay within
the main facility may be eliminated.
It is extremely important that high sediment loading be controlled for porous pavement detention, porous
landscape detention, and sand filter extended detention basins. These facilities are best suited to being
brought on line at the end of the construction phase where disturbed ground has been established with
pavement or vegetation.
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This chapter provides a description and design information for the following structural BMPs:
1. Grass Buffer (GB)
2. GrassSwale (GS)
3. Modular Block Porous Pavement (MBP)
4. Porous Pavement Detention (PPD)
5. Porous Landscape Detention (PLD)
6. Extended Detention Basin (EDB)
7. Sand Filter Extended Detention Basin (SFB)
8. Constructed Wetlands Basin (CWB)
9. Retention Pond (RP)
10. Constructed Wetlands Channel (CWC)
11. Covering of Storage/Handling Areas
12. Spill Containment and Control
Detailed design procedures criteria are described. Forms that designers can use to document the design
procedure are included at the end of Volume 3. Typical design details are shown in the section titled
Typical Details.
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t.0 GRASS BUFFER (GB)

1.1 Description
Grass buffer (GB) strips are an integral part of the MDCIA land development concept. They are uniformly
graded and densely vegetated areas of turf grass. They require sheet flow to promote filtration,
infiltration and settling to reduce runoff pollutants. GBs differ from grass swales as they are designed to
accommodate overland sheet flow rather than concentrated or channelized flow. They can be used to
remove larger sediment from runoff off impervious areas.
Whenever concentrated runoff occurs, it should be evenly distributed across the width of the buffer via a
flow spreader. This may be a porous pavement strip or another type of structure to achieve uniform
sheet-flow conditions. GBs can also be combined with riparian zones in treating sheet flows and in
stabilizing channel banks adjacent to major drainageways and receiving waters. GBs can be interspersed
with shrubs and trees to improve their aesthetics and to provide shading. Irrigation in the semi-arid
climate of Colorado is required to maintain a healthy and dense grass on the GB to withstand the erosive
forces of runoff from impervious areas.
1.2 General Application
A GB can be used in residential and commercial areas. They are typically located adjacent to impervious
areas. When used, they should be incorporated into Site drainage, street drainage, and master drainage
planning. Because their effectiveness depends on having an evenly distributed sheet flow over their
surface, the size of the contributing area, and the associated volume of runoff have to be limited. Flow
can be directly accepted from an impervious area such as from a parking lot and building roofs, provided
the flow is distributed uniformly over the strip. GBs provide only marginal pollutant removal and require
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that follow-up structural BMPs be provided. They do, however, help to reduce some of the runoff volume
from small storms.
1.3 Advantaqes/Disadvantaqes
1.3.’1 General. The grass and other vegetation provide aesthetically pleasing green space, which can be
incorporated into a developmen.t landscaping plan. In addition, their use adds little cost to a development
that has to provide open space, and their maintenance should be no different than routine maintenance
of the site’s landscaping. Eventually, the grass strip next to the spreader or the pavement will have
accumulated sufficient sediment to block runoff. At that point in time, a portion of the GB strip will need
to be removed and replaced.
Grass and trees within these buffer strips can provide wildlife habitat and help reduce runoff through
infiltration. If infiltration occurs, it can reduce the size of downstream drainage facilities. Gravel
underdrains can be used where soils are not best suited for infiltration and to help keep the GB’s surface
dry.
1.3.2 Physical Site Suitability. The site, after final grading, should have a uniform slope and be
capable of maintaining an even sheet flow throughout without concentrating runoff into shallow swales or
rivulets. The allowable tributary area depends on the width, length, and the soils that lay under the GB.
Hydrologic Soil Groups A and B provide the best infiltration capacity, while Soil Groups C and D provide
best site stability. The swelling potential of underlying soils should also be taken into account in how the
soils may affect adjacent structures and pavement when water is delivered to the grassed areas.
Because of the semi-arid nature of Colorade~ high plains, an irrigated grass cover is required to be
effective.
1.3.3 Pollutant Removal. Pollutant removal depends on many factors such as soil permeability, site
slope, the flow path length along the buffer, the characteristics of drainage area, runoff volumes and
velocities, and the type of vegetation. The general pollutant removal of both particulate and solubl~
pollutants is projected to be low to moderate. GBs rely primarily upon the settling and interception of
solids, and to only a minor degree, on biological uptake and runoff infiltration. See Table SQ-6 for
estimated range of pollutant removals.
"1.4 Desiqn Considerations
Design of GBs are based primarily on maintaining sheet-flow conditions across a uniformly graded,
irrigated, dense grass cover strip. When a GB is used over unstable slopes, soils, or Vegetation,
formation of rills and gullies that disrupt sheet flow will occur. The resultant short-circuiting will invalidate
the intended water quality benefits. GBs should be protected from excessive pedestrian or vehicular
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traffic that can damage the grass cover and affect even sheet-flow distribution. A mixture of grass and
trees may offer benefits for slope stability and improved aesthetics.
1.5 Desiqn Procedure and Criteria
The following steps outline the GB design procedure and criteria. Figure GB-1 is a schematic of the
facility and its components.
1.

Design Discharge

Determine the 2-year peak flow rate of the area draining to the GB. Also,
determine the flow control type; sheet or concentrated.

2.

Minimum Length

Calculate the minimum length (normal to flow) of the GB. The upstream
flow needs to be uniformly distributed over this length. General guidance
suggests that the hydraulic load should not exceed 0.05 cfs/linear foot of
buffer in the Colorado high plains region during a 2-year storm to
maintain a sheet flow of less than 1 inch throughout dense grass that is
at least 2 inches high. The minimum design length (normal to flow) is
therefore calculated as:
LG

Q2-year

0.05

In which:
= Minimum design length (feet)

Lg

Q2-year =

Peak discharge supplied to the GBs by a 2-year event

(cfs)

Longer lengths may be used.
3.

Minimum Width

The minimum width (WG) (the distance along the sheet flow direction) of
the BG shall be determined by the following criteria for onsite and
concentrated flow control conditions:
A. Sheet Flow Control (use the larger value)
WG = 0.2L~ or 8 feet
In which:
L~ = The length of flow path of the sheet flow over the
upstream impervious surface (feet)
B. Concentrated Flow Control (use the larger value)
We = 0.15(AtiLt) or 8 feet
In which:
At = The tributary area (square feet)

:

Lt

= The length of the tributary (normal to flow) upstream
of the GB (feet)

The longer the buffer area is relative to the impervious area draining to
it, the smaller the effective imperviousness, per Figure ND-1.
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A generally rectangular shape strip is preferred and should be free of
gullies or rills that concentrate the overland flow.
4.

Maximum Slope

Design slopes shall not exceed 4 percent.

5.

Flow Distribution

Incorporate a device on the upstream end of the buffer to evenly
distribute flows along the design length. Slotted curbing, modular block
porous pavement (MBP), or other spreader devices can be used to apply
flows. Concentrated flow supplied to the GB must use a level spreader
"(or a similar concept) to evenly distribute flow onto the buffer.

6.

Vegetation

Vegetate the GB with irrigated dense turf in semi-arid areas of Colorado
to promote sedimentation and entrapment and to protect against
erosion.

7.

Outflow Collection

Provide a means for outflow collection. Most of the runoff during
significant events will not be infiltrated and will require a collection and
conveyance system. A GS can be used for this purpose and can provide
another MDCIA type of a BMP. The buffer can also drain to a storm
sewer or to a street gutter.

1.6 Design Example
Design forms that provide a means of documenting the design procedure are included in the Design
Forms section. A completed form follows as a design example.
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Buffer Strip Width
~ LI

),~

WG.2>8’ or <0.2 LI
(whichever is longer)
Dense Grass (irrigation)
Swale.

So <4% ~

Area

/;~t~’/:

1~

/~/~
=Tributary Area ~’ "-/ ,

__,

-~ ~/

~/ /

~

/

~

~"
/ ~
/ ~ //
/
//

.
~
/~’/~ //
~ _.~ .~//~.,~ / ~ / / /

Grass
Buffer

~z~z

/~/-,

~ /~’-/ =/ Prevent Slumping ’~

.~e/ /

./ / eo _ ~/

Maximum UnitHydraulic
~
Loading during 2-year
Storm = 0.05 cfs/ft

~

~

/-

//

Perforated Drains in
Gravel Trenches (optional)

SHEET FLOW CONTROL
Concentrated
Flow

i
’

Buffer Strip Width
WG_>0.15(At/Lt), or >8’
(whichever is longer)
So <4% ¯

Grass
Buffer
Strip

Level Spreader
(other designs include gravel trenches,
modular porous pavement, and
stabilized turf strip)

CONCENTRATED FLOW CONTROL
Note: Not to Scale

FIGURE GB-1
Applications of Grass Buffers
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!~#~Design Procedure Form: Grass Buffer (GB)
Designer:,
Company;
Date:
Project:
Location:

September 21, 1999

Q2 =

5.0

cfs

A) Design Length (Normal to runoff flow path): LG = Q2 / 0.05

LG =

100

feet

S) Tributary Area in Square Feet (At)

At=

10,000

1. 2-Year Design Discharge (Total)
2. Tributary Catchment Flow

square feet

3. Design Width Along Direction of Flow (Use A or B)
A) Sheet Flow Control Upstream
i) Length of Flow Path Over Upstream Impervious Surface
ii) Design Width of Buffer: W G = 0,2 * L~ (8’ minimum)

L= =
WG =

B) Concentrated (Non-Sheet) Flow Control Upstream
(requires a level spreader in step 5 below)
i) Length of Upstream Flow Level Spreader
ii) Design Width of Buffer:. W ~ = 0.15 * At/Lt (8’ minimum)

L~ =
We =

80
18.8

feet
feet

S=

4.00

%

4. Design Slope (not to exceed 4%)

5. Flow Distribution (Check the type used or describe "Other")
Note: If Method B was Used In Step 3,
Level Spreader Must Be Checked Here

6. Vegetation (Check the type used or descdbe "Other")
Note: Irrigated Turf Grass Is Required in Semi-Add Climates

7. (~utflow Collection (Check the type used or describe "Other")

feet
feet

~Sfotted Curbing
~Modular Block Porous Pavement
X
Level Spreader
Other.

X

Irrigated Turf Grass

~ Non-Irrigated Turf Grass
Other.

X Grass Lined Swale
Street Gutter
Storm Sewer Inlet
X Underdrain Used
Other;

Notes:
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2.0 GRASS SWALE (GS) - SEDIMENTATION FACILITY

2.1 Description
A grass swale (GS) sedimentation facility is an integral part of the MDCIA development concept. They
are densely vegetated drainageways with low-pitched sideslopes that collect and slowly convey runoff.
Design of their longitudinal slope and cross-section size forces the flow to be slow and shallow, thereby
facilitating sedimentation while limiting erosion. Berms or check dams should be installed perpendicular
to the flow as needed to slow it down and to encourage settling and infiltration.
2.2 General Application
A GS can be located to collect overland flows from areas such as parking lots, buildings, residential
yards, roadways and grass buffer strips (GBs). They can be made a part of the plans to minimize a
directly connected impervious area by using them as an alternative to a curb-and-gutter system. A GS is
set below adjacent ground level, and runoff enters the swales over grassy banks. The potential exists for
wetland vegetation to become established if the swale experiences standin.g water or if there is a base
flow. If that condition is possible, consider the use of underdrains. A site with a base flow should be
managed as either a swale with an unlined trickle channel, or as a wetland bottom channel, the’latter
providing an additional BMP to stormwater runoff.
2.3 Advantaqes/Disadvantaqes
2.3.1 General. A GS, which can be more aesthetically pleasing than concrete or rock-lined drainage
systems, is generally less expensive to construct. Although limited by the infiltration capacity of local
soils, this BMP can also provide some reduction in runoff volumes from small storms. Dense grasses can
reduce flow velocities and protect against erosion during larger storm events. Swales in residential and
commercial settings can also be used to limit the extent of directly connected impervious areas.

:
:
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The disadvantages of using GSs without underdrains include the possibility of soggy and wet areas in
front yards, the potential for mosquito breeding areas, and the potential need for more right-of-way than
is needed for a storm sewer.
2.3.2 Physical Site Suitability. A GS is practical only at sites with general ground slopes of less than
4 percent and are definitely not practical for sites steeper than 6 percent. The longitudinal slopes of a GS
should be kept to less than 1.0 I~ercent, which often necessitates the use of grade control checks or drop
structures. Where the general terrain slope exceeds 4 percent, a GS is often practical only on the
upslope side of the adjacent street.
When soils with high permeability (for example, Class A or B) are available, the swale will infiltrate a
portion of the runoff into the ground, but such soils are not required for effective application of this BMP.
When Class C and D soils are present, the use of a sand/gravel underdrain is recommended.
2.3.3 Pollutant Removal. Removal rates reported in literature vary and fall into the low to medium
range. Under good soil conditions and low flow velocities, moderate removal of suspended solids and
associated other constituents can be expected. If soil conditions permit, infiltration can remove low to
moderate loads of soluble pollutants when flow velocities are very low. As a result, small frequently
occurring storms can benefit the most. See Table SQ-6 in the Stormwater Quafity Management chapter
for estimated ranges in pollutant removal rates by this BMP.
2.4 Desiqn Considerations and Criteria
Figure GS-1 shows trapezoidal and triangularswale configurations. A GS is sized to maintain a low
velocity during small storms and to collect and convey larger runoff events, all for the projected fully
developed land use conditions. If the design flows are not based on fully developed land conditions, the
swales will be undersized and will not provide the intended pollutant removal, flow attenuation, or flow
conveyance capacity.
A healthy turf grass cover must be developed to foster dense vegetation. Perr~anent irrigation in some
cases may be necessary. Judicious use Of GSs can replace both the curb-and-gutter systems and.greatly
reduce the storm sewer systems in the upper portions of each watershed when designed to convey the
"initial storm" (for example, a 2- or a 5-year storm) at slow velocities. However, if one or both sides of the
GS are also to be used as a GB, the design of the GB ha~ to follow the requirements of Section 1. Grass
Buffers.

"

9-1-99
Urban Drainage and Flood Control District

S-9

R00~7704

STRUCTURAL BEST MANAGEMENT PRACTICES

DRAINAGE CRITERIA MANUAL (V. 3)

2.5 Desiqn Procedure and Criteria
The following steps outline the GS design procedure and criteria.
1.

Design Discharge

Determine the 2-year flow rate in the proposed GS using hydrologic
procedures described in Volume 1 of the USDCM.

2.

Swale Geometry

Select geometry for the GS. The cross section should be either
trapezoidal or triangular with side slopes flatter than 4:1 (Horizontal/
Vertical), preferably 5:1 or flatter. The wider the wetted area of the
swale, the slower the flow.

3.

Longitudinal Slope

Maintain a longitudinal slope for the GS between 0.2 and 1.0 percent. If
the longitudinal slope requirements can not be satisfied with available
terrain, grade control checks or small drop structures must be
incorporated to maintain the required longitudinal slope. If the slope of
the swale exceeds 0.5 percent in semi-arid areas of Colorado, the swale
must be vegetated with irrigated turf grass.

4.

Flow Velocity
and Depth

Calculate the velocity and depth of flow through the swale. Based on
Mannings equation and a Mannings roughness coefficient of n=0.05, find
the channel velocity and depth using the 2-year flow rate determined in
Step 1.
Maximum flow velocity of the channel shall not exceed 1.5 feet per
second and the maximum flow depth shall not exceed 2 feet at the
2-year peak flow rate. If these conditions are not attained, repeat steps 2
through 4 each time altering the depth and bottom width or longitudinal
slopes until these criteria are satisfied.

5.

Vegetation

Vegetate the GS with dense turf grass to promote Sedimentation,
filtration, and nutrient uptake, and to limit erosion through maintenance
of low flow velocities.

6.

Street and
Driveway Crossings

If applicable, small culverts at each street crossing and/or driveway
crossing may be used to provide onsite stormwater capture volume in a
similar fashion to an EDB (if adequate volume is available).

7.

Drainage and
Flood Control

Check the water surface during larger storms such as the 5-year
through the 100-year floods to ensure that drainage from these larger
events is being handled without flooding critical areas or residential,
commercial, and industrial structures.

2.6 Design Example
Design forms that provide a means of documenting the design procedure are included in the Design
Forms section. A completed form follows as a design example.

¯
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X-7
~I Residual Capacity
for Larger Floods

/

2-year Flow
Depth (D) _< 3 Feet

1
~J
Z

V2-yr <_2.0 fps

Note:
Underdrain
Arrangement is
Necessary For Type
C&D Soils, Not Type
A&B Soils

Sideslope:
Z > 4(Z > 5 Prefered)

6" Sandy Loam Turf
6" ASTM C-33 Sand ~
Underdrain

4" Perforated pipe in 9"
CDOT Sect. 703,
AASHTO #8
Coarse Aggregate

Bottom Width (W)

TRAPEZOIDAL GRASS-LINED SWALE SECTION
NOT TO SCALE
/ Slope = 0.2% to 1.0%
~-i
~~

Extend Along Bank to 2-yr Flow

/(drop t,_oe to drop crest)
~
~"

j Depth Plus a Minimum of 0.5 Feet
~ ~..../~- Grade,_C~ontrol Checks

GRASS-LINED SWALE PROFILE
NOT TO SCALE
Residual
Capacity
&-7

Depth (D) < 3 Feet

Z

V2-yr <2.0 fps

Note:
Underdrain
Arrangement ls
Necessary For Type
C&D Soils, Not Type
A&B Soils

~
;:

Sideslope:
Z_> 4 (Z > 5 preferred)
6" Sandy Loam Turf
6" ASTM C-33 Sand -Underdrain

’

4" Perforated pipe in 9"
CDOT Sect. 703,
AASHTO #8
Coarse Aggregate

TRIANGULAR GRASS-LINED SWALE SECTION
NOT TO SCALE

FIGURE GS-1
Profile and Sections of a Grass Swale
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!~i!Design Procedure Form: Grass Swale (GS) Sedimentation Facility
Designer:
Company:
Date:
Project:
Location:

September 21, 1999

1, 2-Year Design Discharge (Total)

Q2 =

10.0

cfs

V~ =

1.30

fps

A) Channel Side Slopes (Z, horizontal distance per unit veKical)

Z=

4.00

(hodzontaVvedi~t)

B) 2-Year Design Flow Depth (~, 2 feet maximum)

D2 =

C) BoSom ~dth of Channel (B)

2-Year Design Flow Velocity (V2, 1.5 fps Maximum)

2. Swale Geomet~

¯. 1.4

feet

8=

0.0

feet

S=

0.0032

feeflfeet

5

(number)

3. Longitudinal Slope

A) Design Slope (S, Based on Manning’s n = 0.05, 0.01 Maximum)
B) Number of grade control structures required
4. Vegetation (Check the ~pe used or descdbe "Other")
(Must use irrigated tuff g~ss if S >0.005 in
semi-arid areas of Colorado)

D~land Grass
~lrrigated Tud Grass
~ Other:

5. Outlet (Check the type used or describe "Other")

X Infiltration Trench wl Underdrain
~Grouted Inlet
~ Other:

Notes:
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3.0 MODULAR BLOCK POROUS PAVEMENT (MBP)

3.1 Description
Modular block porous pavement (MBP) consists of open void concrete block units laid on a gravel
subgrade. The surface voids are filled with sand or sandy loam turf. An alternate approach is to use
stabilized-grass porous pavement, consists of grass turfsemiforced with plastic rings and filter fabric
underlain by gravel. This BMP is intended to be used in low vehicle movement areas to accommodate
vehicles while facilitating stormwater infiltration from rain falling directly on the porous pavement. The
MBP may be sloped or flat, and functions to decrease the effective imperviousness of a site. An
alternate application of MBP provided for a surcharge zone to capture the WQCV and provide water
quality detention. This application is described in Section 4.0 entitled Porous Pavement Detention of this
chapter. MBP has been in use since the mid-1970s. Although field data that quantify its long-term
performance are somewhat limited, the data collected locally and the episodical record from other parts
of United States indicate it is reliable and has experienced few problems regardless of the local climatic
conditions.
A stabilized (reinforced) sandy loam turf surface (e.g., Invisible Structures, Inc., or equal) may be
¯ substituted for the modular concrete block surface if the details below the surface are kept the same as
shown in this section of the Manual
3.2 General Application
MBP is best used in low vehicle movement zones such as residential driveways and is often used as a
parking pad surface. Although MBP is most commonly used as parking pads in a parking lot, the
following .are other potential applications:
o Low vehicle movement airport zones such as parking aprons and maintenance roads
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S-13

Urban Drainage and Flood Control District

R0017708

STRUCTURAL BEST MANAGEMENT PRACTICES

DRAINAGE CRITERIA MANUAL (V. 3)

¯

Crossover/emergency stopping/parking lanes on divided highways

¯

Residential street parking lanes

¯

Residential driveways

¯

Maintenance roads and trails

¯

Emergency vehicle and fire access lanes in apartment/multi-familyloffice complex situations

Vehicle movement (i.e., not p’arking) lanes that lead up to the porous pavement parking pads need to be
solid asphalt or concrete pavement.
Grass can be used in the block voids; however, it requires irrigation and lawn care in Colorad~ semiarid climate.
3.3 Advanta.qes/Disadvantaqes
3.3.1 General. Aside from the potential for high particulate pol{utant removal and the removal of other
constituents similar to what a sand filter would provide, MBP can reduce flooding potential by infiltrating
or slowing down runoff. Modular block patterns, colors, and materials can serve functional and aesthetic
purposes.
The primary disadvantages for use of MBP are cost and the lack of significant volume of performance
data in semi-arid areas that are subject to severe freeze-thaw cycles; however, the limited testing by the
Urban Drainage and Flood Control District as well as observation of several sites since 1990 and the
episodic descriptions from public works professional from other parts of the country and Canada indicate
this type of pavement, when properly installed, functions well in freeze-thaw cycles. Other disadvantages
could be associated with uneven driving surfaces and potential traps for the high heels of women’s
shoes. Also, the cost of restorative maintenance can be somewhat high when the system seals with
sediment and no longer functions as permeable pavement.
3.3.2 Physical Site Suitability,. This BMP may be installed without free draining subsoils when provided
with underdrains. An underdrain ensures drainage of the gravel subgrade whenever the subsoils are not
free draining. In those cases an impermeable liner should be provided to drain the water in the gravel
pack and to mitigate concerns about expansive soils. This BMP should be located far enough from
foundations in expansive soils so as to limit damage potential to structures. In addition, when a
commercial or an industrial site may be handling chemicals and petroleum products that may spill onto
the ground, an impermeable liner with an underdrain is required to prevent groundwater and soil
contamination.
3.3.3 Pollutant Removal. See Table SQ-6 for estimated ranges in pollutant removals. Specific field
data on pollutant removal rates are somewhat limited. Removal rates are projected to be high for both
suspended sediment and associated constituents, such as metals, oil, and grease. Runoff filtration
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through the sand and gravel of the modular block voids and entrapment in the gravel media are the
primary removal mechanisms of pollutants along with the filtration, adsorption, and ion exchange that
occur as stormwater travels through the underlying soils before the stormwater reaches groundwater.
Removal rates for dissolved constituents are expected to be low to moderate, depending on the filtering
media used and on the specific constituent.
3.4 Desiqn Considerations "
MBP has been tested as a stormwater BMP in the
Denver area and the design guidance presented here is
based, in part, on those tests. The above photo depicts
one type of local available block. Other block patterns
are acceptable provided they have at least 40 percent of
its surface area as voids. Figures MBP-1 and MBP-2 show a cross-sections of modular block installation
and its subgrades. Upon installation, every effort should be made to assure even flow distribution over
the entire porous surface. Figure MBP-3 depicts typical applications of modular block porous pavement.
For the purpose of sizing downstream drainage systems and followup BMPs, assume that the
permeable pavement areas are only 35 percent impervious.
3.5 Desiqn Procedure and Criteria
The following steps outline the MBP design procedure and criteria.
1.

Select Block

Select appropriate modular blocks that have no less than 40 percent of
the surface area open. The manufacture~3 installation requirements
shall be followed with the exception that Rock Media Pore Volume Inlay
Material and Base Course dimensions and requirements in this section
shall be adhered with.

2.

Select Porous
Pavement Infill

The MBP openings should be filled with ASTM C-33 graded sand (fine
concrete aggregate).

3.

Base Coarses

Provide AASHTO No. 8 (CDOT Section 70:~) coarse aggregate with all
.fractured surfaces as called for in Figure MBP-I. Assume 30 percent is
open pore space.
"

4.

Design Area Ratio

Calculate the design area ratio which is the contributing impervious area
divided by porous pavement area. This ratio cannot exceed 3.0.

5.

Perimeter Wall
(optional)

Provide a concrete perimeter wall to confine the edges of the
MBP block area. The wall should be minimum 6-inch wide and 6 inches
deeper than all the porous media and modular block depth combined
¯(see Figure MBP-2).

6.

Contained Cells

Provide 20 mil or thicker liner placed vertically or concrete walls to
separate individual cells of the porous base course so as to cut-off
horizontal flow of water (see Figure MBP-2). Space these cut-offs
according to the following equation:

.:
.~
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0.8

in which
LMAX =

Maximum distance between cut off membrane
normal to the flow (feet)

So = Slope of the base course (ft/ft).
7.

Subbase

If expansive soils are a concern or the tributary catchment has chemical
or petroleum products handled or stored, install an impermeable
membrane and place the base coarse on top of the membrane.
Otherwise install a non-woven geotextile membrane to encourage
infiltration.

8.

Subdrain Outlet

When needed due to site and soil conditions, design the subdrain with a
permanent restrictor outlet to drain the available pore space volume in
the base course in 12 hours. Subdrains are required when the pavement
is located on low permeability soils such as clayey silt, sandy clays,
clays, etc.

3.6 Design Example
Design forms that provide a means of documenting the design procedure are included in the Design
Forms section. A completed form follows as a design example.
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AT LEAST
40% OF SURFACE AREA AS VOIDS
ADJACENT
LOAM TURF IF IRRIGATED

CONCRETE
PAVEMENT EDGE

4" UNDI~RDRAIN
SPACE AT 20’ O.C. (MAX.)
SLOPE= 0.2% (MIN.)
DELETE FOR INFILTRATION
OPTION ON POROUS
(I.e., SANDY) SOILS

FACTURED
FACES; (CDOT SECT. 703, #8 COARSE
AGGREGATE)

* MAY SUBSTITUTE A REINFORCED TURF LAYER
(E.G., INVISIBLE STRUCTURES OR EQUAL) FOR
THE MODULAR BLOCK PAVEMENT LAYER.

IMPERMEABLE LINER WHEN THE TYPE C & D
(CLAYEY) SOILS ARE PRESENT OR WHEN USED
IN AREAS WHERE CHEMICAL, PETROLEUM,
HERBAClDES OR PESTICIDE PRODUCTS ARE LIKELY
TO BE PRESENT IN THE TRIBUTARY CATCHMENT.
OTHERWISE USE A GEOTEXTILE FILTER CLOTH
W/40 PORES PER INCH

FIGURE MBP-1
Modular Block Porous Pavement Cross Section.
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SPECIFICATIONS o
SEE ENLARGEMENT BELOW
MIX BELOW RING
SUPPLIED BY MANUFACTURER
;-33 CONCRETE SAND

MINIMUM 9" OF COMPACTED GRAVEL
ROAD BASE (CDOT SECT. 703 #8)

-- COMPACTED SUBGRADE,
95% MODIFIED PROCTOR DENSITY

SECTION
TOP OF GRASS ROOT MASS
1/4" ABOVE TOP OF RING
ROOT MASS TO FILL
GRASSPAVE
1" ASTM C-33 CONCRETE SAND

EN LARG EM E NT

9" COMPACTED GRAVEL
BASE COURSE

NOTES:
1. INSTALL GRASS TURF REINFORCING LAYER
PER MANUFACTURER’S RECOMMENDATIONS

2. DETAIL BASED ON INVISIBLE STRUCTURES, INC., ET AL DETAILS,
BUT MODIFIED TO SUIT USDCM REQUIREMENTS.

FIGURE MBP-1A
Typical Grasspave Detail

’~:i!
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Void Matedal
(sand, or sandy
turf)

Source: State of Virginia.

TWO EXAMPLES OF INDIVIDUAL CONCRETE MODULAR PAVING BLOCK
Perimeter Cell Walls Concrete
Individual Modular Blocks
(May substitute stabalized/
reinforced turf layer)

""

6" (min.)

=ine Gravel Tarzagi
Filter Layer
(ASTM C-33
Water Surface
So
r Fabdc for
Infiltration System,
Impermeable Membrane
when Infiltration is not
the Goal .-

AASHTO #8
Coarse Aggregate

Perforated Collector Pipe (optional) on Downstream Toe of Each Cell,
Connected to an Outfall Pipe. Use only when Infiltration is not Possible
or Desired. Each Cell’s Collector Pipe should have a Constricted Outlet
to Limit the Drainage of the Pore Space in the Coarse Gravel Layer
in 12-hours.

~

,

PERSPECTIVE OF SIDE-BY-SIDE MODULAR BLOCK CELLS

FIGURE MBP-2
Modular Block Porous Pavement
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Parking
Spaces
\
Vehicular
~ ~ Barrier

A ~

+.__ Sic )e
Modular Block
~ Porous Pavement
I
I
’ , .
k~ ~, ~, ~-- ~ccess Lane
Swale
, ¢’ ’R~nof

,,

~,] ~i ~
~~

.

Access
|~,~,
-..-- ~

~"

~

Pavement

Bui~ing

",

, Swale

Porous Pavement

SECTIoNventi°nal A-A’ Modular Block
PARKING LOT
.Conventional
/ Pavement
Building

¢’ Runoff
Infrequent
Parking

Frequent
Parking..

/

~/
B’

Modular Block
Porous Pave~nent

Slope

SECTION B - B’

PARKING LOT

.~ Slope
_ Modular Wheel
~ __

_~

o

~(~/Stops (optional) /-~

~ Cell

-~
(typ.) -~

~

Modular Block
Porous Pavement
SECTION C - C’

PARKING LOT
Low Traffic/Parking Zones

Slope ’~1
~,

±!
I--~ -D’ ~-

.

I SIope
\

~
,
’ ---

"51
~{
I

±

\

Roadway

~

,~--~,

\ _ Modul_.ar Block ,
Porous Pavement
SECTION D - D’

.
"

STREET OR ROAD

FIGURE MBP-3
Typical Applications of Modular Block Porous Pavement
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Design Procedure Form: Modular Block Porous Pavement (MBP)
Designer:
Company:
Date:
Project:

September 21~ 1999

Location:
1, Modular Block Properties
May substitute MBP with reinforced turf pavement such as
provided by Invisible’Structures (or equal).
Note:
Blocks shall have no less than 40% open area
and shall be no less than 4" thick

Block Name:

Uni-Green

Manufacturer:

Pavestone

Open Surface Area =

40

%

Thickness =

4.00

inches

X ASTM C-33 Sand
__Sandy Loam Sod
Other:

2. Porous Pavement In,ill (Check the type or descdbe "Othe¢’)

3, Base Course
A} Sand (ASTM C-33)

X 1" Layer ASTM C-33 Sand
Other:

B) Gravel (AASHTO #8 Coarse Aggregate-CDOT Section 703)

X

4. Design Impervious Area to Porous Pavement Area Ralio
{Not to Exceed 2.0)

Ratio :
X

5. Perimeter Wall (6" deeper than base coarse)

9" Layer AASHTO #8 Course Agg.
Other:

1.5

(AI~, / APoRous)

Concrete

4.g

inches thick

Other
6. Contained Cells
A) Type

X 15 mil (min) P.E. Liner
Concrete Wall

B) Slope of the base ceerse

So =

C) Minimum distance between cutoffs (normal to flow, L~,x)
LM~x = 0.8 / So

~=

’ 40

ft/ft

feet

7. Draining of modular block pavement (Check a, or b, or c, answer d)
Based on answers to 7a through 7d, check the appropriate metho¢

Infiltration to Subgrade with Permeable
Membrane: 7(c) checked and 7(d) = no

a) Check box if subgrade is heavy or expansive clay
b) Check box if subgrade is silty or clayey sands
c) Check box if subgrade is well-draining soils

X Underdrain with Impermeable
Membrane: 7(a) checked or 7(d) = yes

~
~

d) Does tributary catchment contain land uses that may have
petroleum products, greases, or other chemicals
present, such as gas station,
yes
hardwara store, restaurant, etc.?
[
[
. .,,
i ~-’!~;

0.02

Underdrain with Permeable Membrane:
7(b) checked and 7(d) = no
no
_X

Other:
l
~’~

Notes:
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4.0 POROUS PAVEMENT DETENTION (PPD)

4.1 Description
Porous pavement detention (PPD) consists of an installation of MBP that is flat (i.e., So=0.00% in all
directions) and is provided with a 2-inch deep surcharge zone to temporarily store the WQCV draining
from an adjacent drainage area. Runoff will infiltrate into the void spaces of the gravel base course
through the sand filter media and sandy loam turf. The latter is not used for the PPD facility to insure
more rapid drainage of the parking surface and easy maintenance when the media needs to be replaced
to maintain rapid drainage of the ponding areas. The ponded and filtered water slowly exits through an
underdrain. The application of MBP without the flat slope (i.e., So=0.00%) and surcharge zone, described
in Section 3, functions to reduce imperviousness of pavement areas (from 100 percent to 35 percent).
However, with the detention features, this BMP has the potential to satisfy ~the WQCV requirement for a
site.
4.2 General Application
PPD may be used in the same types of low vehicle movement zones identified in Subsection 3.0 for
MBP with the driveways leading up to them being solid pavement.
4.3 Advantaqes/Disadvantaqes
PPD has generally the same advantages and disadvantages as MBP. Its additional advantage i~ to
provide a means to provide WQCV for a site that has little available open area for detention.
4.4 Desiqn Considerations
Figure PPD-1 shows a cross-section of modular block installation and itssubgrade for PPD.
4.5 Desiqn Procedure and Criteria
The following steps outline the PPD design procedure and criteria.
1.
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A. Find the required storage volume (watershed inches of runoff):
Determine the Required WQCV (watershed inches of runoff) using
Figure PPD-2, based on 12-hour drain time. Assume
imperviousness of 100 percent for the PPD area.
B. Calculate the Design Volume in cubic-feet as follows:

In which:
Area
2.

Surface Area

= The watershed area tributary to the extended
detention pond (square feet)

Calculate minimum required surface area as follows:
Minimum surface area (FT2) = Desiqn Volume (ft3)
0.17 feet

3.

Select Block

Select appropriate modular blocks that have no less than 40 percent of
the surface area open. The manufacturef~ installation requirements
shall be followed with the exception that Rock Media Pore Volume Inlay
Material and Base Course dimension and requirements of this section
shall be adhered with.

4.

Select Porous
Pavement Infill

The MBP openings should be filled with ASTM C-33 graded sand (fine
concrete aggregate) and not sandy loam turf.

5.

Base Coarses

Provide base courses as shown in Figure PPD-1.

6.

Perimeter Wall

Provide a concrete perimeter wall to confine the edges of the PPD
area. The wall should be minimum 6-inch wide and at least 6 inches
deeper than all the porous media and modular block depth combined.

7.

Subbase

If expansive soils are a concern or the tributary catchment has chemical
or petroleum products handled or stored, install an impermeable
membrane below the base coarse. Otherwise install a non-woven
geotextile membrane to encourage infiltration.

8.

Overflow

Provide an overflow, possibly with an inlet to astorm sewer, set at
2 inches (-0, + ½-inch) above the level of the porous pavement surface.
Make sure the 2-inch ponding depth is contained and does not flow out
of the area at ends or sides until the 2-inch ponding depth is reached.

4.6 Desiqn Example
Design forms that provide a means of documenting the d~sign procedure are included in the Design
Forms section. A completed form follows as a design example.
For an example of where PPD would be applied see Sections A-A and B-B of Figure MBP-3.
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STORMWATER CURB INLET OR AREA INLET

/

r- MODULAR BLOCKS WITH AT LEAST
~ 40% OF SURFACE AREA AS VOIDS

CROWN IN

’

~

~JACENT PAVEMENT ~

I~I
~

/

~

N

FA~S;(CDOTSEOT. 7~,~CO~SE

~ AGGREGATE)

/

SPACE AT 20’ O,C. (~)
SLOPE= 0,2% (MIN)
DELETE FOR INFILT~ON
OPTION ON POROUS
(i,e., SANDY) SOILS

TO BE P~SENT IN ~E ~IBUT~Y CATCHMENT.
OTHERWISE USE A GEO~ILE FiLeR CLOTH
W140 PORES P~ INCH

FIGURE PPD-1
Porous Pavement Detention
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0.50

0.45
0.40
~//

~0.35

6-hr drain time a = 0.7
12-hr drain time a=0.8
-24-hr drain time a=0.9

0.25

0.20

40-hrdrain time a = 1.0

0.1 0

M

0.0 5

0.00

j

~

.’.’

~

Retention Pond, Porous
Pavement Detention and
Porous Landscape Detention
12-hour Drain Time

---

,

0

0.1

0.2

0.3 0.4 0.5 0.6 0.7

0.8 0.9

1

Total Imperviousness Ratio (i = lw,~llO0)

FIGURE PPD-2
Water Quality Capture Volume (WQCV), 80th Percentile Runoff Event
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~Desig~P~oc~’dure Form: Porous Pavement Detention (PPD)
,’.~
~:~

Designer:
Company:
Date:

~

’:~ ~

September 22, 1999

1. Basin Storage Volume

};I
.~:; ~

A) Tdbuta~ Area’s Impewiousness Ratio (i = I,/100 )
(1~ = 100% if all paved and roofed areas)

~: I

B) Conkibu~ng Wate~hed Area, Including PPD Area

~1

C) Water Qua][ty Capture Volume ~QC~

i= ~ ;

I

D) ~ol~e:~;91:(~Q~l~; :~r;: I,,

Area =

600

.square feet

WQCV =

0.40

wate~hed inches

Volt

20.0

cubicfeet

A=

’ 118

squarefeet

5~485.67

feet

~;~1

~.1

2. RequiredM~nimumMBPSudaceArea:A=V~l/0.17

~/

OveNow n et E ovation Porous Pavement Elev. + 0.17 feet

Elev. =

~;~’ ~
~’
~"

Note:
Blocks shall have no less than 40% open area
and shall be no less than 4" ~ick

Manufacture~

~’ ~

4. Porous Pavement Infill (Check ~e type used or des~ibe "Other)

40

%

Thickn~ (4" min.)

4.00

inches

X

X

~

Other1" Layer ASTM C-33 Sand
9" Layer ~SHTO #8 Coupe Agg.

~ __O~er:
~ Infil~ation to Su~rade with Perm~ble

~

a) Check box if subgrade is heavy or expansive ~ay
b) Checkboxtfsubgradeissil~orclayeysands
c) Check box if subgrade ~ well.raining soils

~ Und~drain with Impe~eable
Memb~ne: 7(a) ~ecked or 7(d)=yes

,,,Yt
’~.’.

d) D~s ,ributaw =,chment c~tain land uses ~at may have
petroleum products, greas~. ~ other ~emlcals

~

~:~.

~.~’~

~

S-26

ASTM C-33 Sand

7. Dra[nlng of ~rous pavement (Check a, or b, or c, answer d)

{~

¯ i:

X

B) Gravel

Pavestone

Open Surface ~ea =

,.~,~.:~’~’~A) Sand
=-~.

~. ;

hardware store, restaurant, elc.?

8. Ove~ow For Larger Sto~s

[

~

X Unde~min wi~ Pe~eable Mem~ane:
7(b) ch~k~ and 7(d) = no

:

1

Yes Yes / No

Notes:
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5.0 POROUS LANDSCAPE DETENTION (PLD) - SEDIMENTATION FACILITY

5.1 Description
Porous landscape detention (PLD) consists of a low lying vegetated area underlain by a sand bed with an
underdrain pipe. A shallow surcharge zone exists above the PLD for temporary storage of the WQCV.
During a storm, accumulated runoff ponds in the vegetated zone and gradually infiltrates into the
underlying sand bed, filling the void spaces of the sand. The underdrain gradually dewaters the sand bed
and discharges the runoff to a nearby channel, swale, or storm sewer. Like PPD, this BMP allows WQCV
to be provided on a site that has little open area available for stormwater detention.
5.2 General Application
5.2.1 Locatinq. A PLD can be located in just about any of the open areas of a site. It is ideally suited for
small installations such as:
¯

Parking lot islands

¯

Street medians

¯

Roadside swale features

¯

Site entrance or buffer features

This BMP may also be implemented at a larger scale, serving as an infiltration basin for an entire site if
desired provided the water quality capture volume and average depth requirements contained in this
section are met.
Vegetation may consist of irrigated bluegrass or natural grasses with shrub and tree plantings if desired.
5.2.2 Example Application. The following photos illustrate an installation of PLD in Prince Georges
County, Maryland.
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Parking lot island before installation of
PLD

Excavation and installation of underdrain.

Sandy material used as planting medium

Photos; Cou=’tesy Prince Georges County

’

,;
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Installation of plant materials

Completed PLD facility during storm
event

Photos: Courtesy Prince GeorgesCounty

5.3 Advantaqes/Disadvantaqes
5.3.1 General. A primary advantage of PLD is making it possible to provide WQCV on a site while
reducing the impact on developable land. It works well with irrigated bluegrass, wherea.s experience has
shown that conditions in the bottom of extended detention basins (EDBs) become too wet for bluegrass.
A PLD provides a natural moisture source for vegetation, enabling ’~lreen areas"to exist with reduced
irrigation. The adjacent photograph shows an example of a relatively large PLD facility featuring a
bluegrass bottom with a putting green.
The primary disadvantage of PLD is a potential for
clogg’ing if a moderate to high level of silts and clays is
allowed to flow into the facility. Also, this BMP needs to
be avoided close to building foundations or other areas
where expansive soils are present, although an
underdrain and impermeable liner can ameliorate some
of this concern.
5.3.2 Physical Site Suitability. If an underdrain system
is incorporated into this BMP, PLD is suited for about any
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site regardless of in-situ soil type. If sandy soils are present, the facility can be installed without an
underdrain (infiltration option); sandy subsoils is not a requirement. This BMP has a relatively flat surface
area, and may be more difficult to incorporate it into steeply sloping terrain.
5.3.3 Pollutant Removal. Although not tested to date in the Denver area, the amount of pollutant
removed by this BMP should be significant and should equal or exceed the removal rates provided by
sand filters. In addition to se~ling, PLD provides for filtering, adsorption, and biological uptake of
constituents in stormwater. See Table SQ-6 for estimated ranges in pollutant removals.
5.4 Desiqn Considerations
Figure PLD-1 shows a cross-section for a PLD. When implemented using multiple small installations on
a site, it is increasingly important to accurately account for each upstream drainage area tributary to each
PLD site to make sure that each facility is properly sized, and that all portions of the development site
are directed to a PLD.
5.5 Desiqn Procedure
The following steps outline the PLD design procedure and criteria.
1.

Basin Storage Volume Provide a storage volume based on a 12-hour drain time.
A. Find the required storage volume (watershed inches of runoff):
Using the tributary areas imperviousness, determine the Required
WQCV (watershed inches of runoff) using Figure PLD-2, based on
the PLD 12-hour drain time.
B. Calculate the Design Volume in cubic feet as follows:
Design Volume =L -~ ) Area
In which:
Area

2.

Surface Area

=

The watershed area tributary to the extended
detention pond (square feet)

Calculate the minimum required surface area as follows:
Surface Area = Design I~olume in ft3
in which,
d,v = average depth of the PLD basin.

3.

Base Coarses

Provide base coarses as shown in FigurePLD-l.

4.

Subbase

If expansive soils are a concern, install an impermeable membrane and
place the base coarse on top of the membrane. If soils are not
expansive, use geotextile fabric to line the entire basin bottom and walls.
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5.

Average Depth

Maintain the average WQCV depth between 6" and 12". Average depth
is defined as water volume divided by the water surface area.

6.

Sand-Peat Mix
Filter Layer

Provide a minimum of a 12-inch thick layer above the base course
consisting of a thoroughly mixed ASTMC-3 Sand and Peat for filtration
and adsorption of constituents.

7.

Irrigated Vegetative Provide a sandy loam turf layer above the sand-peat mix layer. This
Layer
layer shall be no less than 6-inches thick, but a thicker layer is
recommended to promote healthier vegetation.

5.6 Desiqn Example
Design forms that provide a means of documenting the design procedure are included in the Design
Forms section. A completed form follows as a design example.
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¯
/-- OPTIONAL 100 YF.AR
/ DETENTION
/
WQCV WATER
// SL~RFACE

SLOTTED CURB -~
~

/

/

/
IF ON EXPANSI~ SOILS,
OTH~SE USE
GEOT~I~ LINER

/
/
/

/~ IRRIGATED TURF GRASS.
/ DRY,.AND GRASSES. AND
/ OTHER PLAI~ITINGS

~-~v~
CO~SE AGG~GA~)
~I~AL 1 ~
D~ION C~

(MAY BE EUMI~TED ~ UNDE~YING
SOILS ~ ~DY)

FIGURE PLD-1
Porous Landscape Detention
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~

0.45

//

Extended Detention Basin
40-hour Drain Time

0.35

Constructed Wetland Basin

~
,’

[",. i/ //~~/

’ J 24-hour Drain Time

wt3nv=.*m.e~P.~ "!gi2 +t~ ZRi)

0.30
0.25

6-hr drain time a = 0.7
-- 12-hr drain time a=0.8

0.20

__ 40-hr drain time a; 1.0

//

//

~" /

,/

~.~

0.15
0.10

Retention Pond, Porous Pavement
Detention and Porous
t.andscape Detention
12-hour Drain rime

~

0.’05

0

0.1

0.2

0.3 0.4 0.5 0.6

0.7

0.8 0.9

-__

1

Total Imperviousness Ratio ( i = I wq I100 )

FIGURE PLD-2
Water Quality Capture Volume (WQCV), 80th Percentile Runoff Event
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Design Procedure Form: Porous Landscape Detention (PLD)
Designer:
Company:
Date:
Project:
Location:

September 22. 1999

1. Basin Storage Volume
( I, = 100% if all paved and roofed areas u/s of PLD)
A) Tributary Area’s Imperviousness Ratio (i = l,,/100 )
B) Contributing Watershed Area Including the PLD (Area)
C) Water Quality Capture Volume (WQCV)
(WQCV = 0.8 * (0.91 * 13 - 1.19" Iz ÷ 0.78" I))
D) Design Volume: VoIp~o = (wQcv / 12) "Area
2. PLD Surface Area (A~Lo) and Average Depth (d~,)
(d~: = (Vol / Ap~.o), Min=0.5’, Max=1.0’)
3. Base Course (See Figure PLD-1)

I, =
i=

100.00
1.00

%

Area =

10,000

square feet

WQCV =

0.40

watershed inches

Vol =

333.3

cubic feet

ApLo =

350

square feet

d~, =

0.95

feet

~X 6" (Min.) Sandy Loam Turf Layer, Plus 18" (Min.)
Layer of 25% Peat and 75% Sand Mix, Plus 9"
(Min.) Layer of ASSHTO #8 Coarse Aggregate
(CDOT Section 703 Specification).
Other:

5. Draining of porous pavement (Check a, or b, or c, answer d)
Based on answers to 5a through 5d, check the appropriate method
a) Check box if subgrade is heavy or expansive clay
b) Check box if subgrade is silty or clayey sands
c) Check box if subgrade is well-draining soils
d) Does tributary catchment contain land uses that may have
petroleum products, greases, or other chemicals
present, such as gas station,
~,es
no
hardware store, restaurant, etc.?
I
IXI

X Infiltration to Subgrade with Permeable
Membrane: 5(c) checked and 5(d) = no
~Underdrain with Impermeable
Membrane: 5(a) checked or 5(d) = yes
Underdrain with Permeable Membrane:
5(b) checked and 5(d) = no
~Other:
:

Notes:
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6.0 EXTENDED DETENTION BASIN (EDB)-- SEDIMENTATION FACILITY

6.1 Description
An extended detention basin (EDB) is a sedimentation basin designed to totally drain dry sometime after
stormwater runoff ends. It is an adaptation of a detention basin used for flood control. The primary
difference is in the outlet design. The EDB uses a much smaller outlet that extends the emptying time of
the more frequently occurring runoff events to facilitate pollutant removal. The EDE~ drain time for the
brim-full water quality capture volume (i.e., time to fully evacuate the design capture volume) of 40 hours
is recommended to remove a significant portion of fine particulate pollutants found in urban stormwater
runoff. Soluble pollutant removal can be somewhat enhanced by providing a small wetland marsh or
ponding area in the basin’s bottom to promote biological uptake. The basins are considered to be "dry"
because they are designed not to have a significant permanent pool of water remaining between storm
runoff events. However, EDB may develop wetland vegetation and sometimes shallow pools in the
bottom portions of the facilities.
6.2 General Application
An EDB can be used to enhance stormwater runoff quality and reduce peak stormwater runoff rates. If
these basins are constructed early in the development cycle, they can also be used to trap sediment
from construction activities within the tributary drainage area. The accumulated sediment, however, will
need to be removed after upstream land disturbances cease and before the basin is placed into final
long-term use. Also, an EDB can sometimes be retrofitted into existing flood control detention basins.
EDBs can be used to improve the quality of urban runoff from roads, parking lots, residential
neighborhoods, commercial areas, and industrial sites and are generally used for regional or follow-up
treatment. They can also be used as an onsite BMP and work well in conjunction with other BMPs, such
as upstream onsite source controls and downstream infiltration/filtration basins or wetland channels. If
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desired, a flood routing detention volume can be provided above the water quality capture volume
(WQCV) of the basin.
6.3 Advantaqes/Disadvantaqes
6.3.1 General. An EDB can be designed to provide other benefits such as recreation and open space
opportunities in addition to reducing peak runoff rates and improving water quality. They are effective in
removing particulate matter ~nd the associate heavy metals and other pollutants. As with other BMPs,
safety issues need to be addressed through proper design.
6.3.2 Physical Site Suitability. Norma!ly, the land required for an EDB is approximately 0.5 to
2.0 percent of the total tributary development area. In high groundwater areas, consider the use of
retention ponds (RP) instead in order to avoid many of the problems that can occur when the EDE~
bottom is located below the seasonal high water table. Soil maps should be consulted, and soil borings
may be needed to establish design geotechnical parameters.
6.3.3 Pollutant Removal. The pollutant removal range of an EDB was presented in Table SQ-6 in the
Stormwater Quafity Management chapter of this volume. Removal of suspended solids and metals can
be moderate to high, and removal of nutrients is low to moderate. The removal of nutrients can be
improved when a small shallow pool or wetland is included as part of the basin’s bottom or the basin is
followed by BMPs more efficient at removing soluble pollutants, such as a filtration system, constructed
wetlands or wetland channels.
The major factor controlling the degree of pollutant removal is the emptying time provided by the outlet.
The rate and degree of removal will also depend on influent particle sizes. Metals, oil and grease, and
some nutrients have a close affinity for suspended sediment and will be removed partially through
sedimentation.
6.3.4 Aesthetics and Multiple Uses. Since an EDB is designed to drain very slowly, its bottom and
lower portions will be inundated frequently for extended periods of time. Grasses in this frequently
inundated zone will tend to die off, with only the species that can survive the specific environment at
each site eventually prevailing. In addition, the bottom will be the depository of all the sediment’that
settles out in the basin. As a result, the bottom can be muddy and may have an undesirable appearance
to some. To reduce this problem and to improve the basin’s availability for other uses (such as open
space habitat passive recreation), it is suggested that the designer provide a lower-stage basin as
suggested in the Two Stage Design procedure. As an alternative, a retention pond (RP) could be used, in
which the settling occurs primarily within the permanent pool.
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6.4 Desiqn Considerations
Whenever desirable and feasible, incorporate the EDB within a larger flood control basin. Also, whenever
possible try to provide within the basin for other urban uses such as passive recreation, and wildlife
habitat. If multiple uses are being contemplated, consider the multiple-stage detention basin to limit
inundation of passive recreational areas to one or two occurrences a year. Generally, the area within the
WQCV is not well suited for active recreation facilities such as ballparks, playing fields, and picnic areas.
These are best located above the WQCV pool level.
Figure EDB-1 shows a representative layout of an EDB. Although flood control storage can be
accomplished by providing a storage volume above the water quality storage, how best to accomplish
this is not included in this discussion. Whether or not flood storage is provided, all embankments should
be protected from catastrophic failure when runoff exceeds the design event. The State Engineer’s
regulatory requirements for larger dam embankments and storage volumes must be followed whenever
regulatory height and/or volume thresholds are exceeded. Below those thresholds, the engineer should
design the embankment-spillway-outlet system so that catastrophic failure will not occur.
Perforated outlet and trash rack configurations are illustrated in the typical details section. Figure EDP-3
equates the WQCV that needs to be emptied over 40 hours, to the total required area of perforations per
row for the standard configurations shown in that section. The chart is based on the rows being equally
spaced vertically at 4-inch centers. This total area of perforations per row is then used to determine the
number of uniformly sized holes per row (see detail in the typical details section). One or more
perforated columns on a perforated orifice plate integrated into the front of the outlet can be used. Other
types of outlets may also be used, provided they control the release of the WQCV in a manner consistent
with the drain time requirements and are approved in advance by the District.
Although the soil types beneath the pond seldom prevent the use of this BMP, they should be considered
during design. Any potential exfiltration capacity should be considered a short-term characteristic and
ignored in the design of the WQCV because exfiltration will decrease over time as the soils clog ~vith fine
sediment and as the groundwater beneath the basin develops a mound that surfaces into the basin.
High groundwater should not preclude the use of an EDB. Groundwater, however, should to be
considered during design and construction, and the outlet design must account for any upstream base
flows that enter the basin or that may result from groundwater surfacing within the basin itself.
Stable, all weather access to critical elements of the pond, such as the inlet, outlet, spillway, and
sediment collection areas must be provided for maintenance purposes.
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6.5 Design Procedure and Criteria
The following steps outline the design procedure and criteria for an EDB.
1.

Basin Storage Volume Provide a storage volume equal to 120 percent of the WQCV based on
a 40-hour drain time, above the lowest outlet (i.e., perforation) in the
basin. The additional 20 percent of storage volume providesfor
sediment accumulation and the resultant loss in storage volume.
A. Determine the WQCV tributary catchment~ percent imperviousness.
Account for the effects of DCIA, if any, on Effective Imperviousness.
Using Figure ND-1, determine the reduction in impervious area to
use with WQCV calculations.
B. Find the required storage volume (watershed inches of runoff):
Determine the Required WQCV (watershed inches of runoff) using
Figure EDB-2, based on the EDE~ 40 -hour drain time.
Calculate the Design Volume in acre-feet as follows:
’ Design Volume ~ 12 ) Area*1.2
In which:
Area
1.2factor

2.

Outlet Works

= The watershed area tributary to the extended
detention pond
= Multiplier of 1.2 to account for the additional
20% of required storage for sediment
accumulation

The Outlet Works are to be designed to release the WQCV (i.e., not the
Design Volume} over a 40-hour period, with no more than 50 percent
of the WQCV being released in 12 hours. Refer to the Water Quafity
Structure Details section for schematics pertaining to structure
geometry; grates, trash racks, and screens; outlet type: orifice plate or
perforated riser pipe; cutoff collar size and location; and all other
necessary components.
For a perforated outlet, use Figure EDB-3.to calculate the required area
per row based on WQCV and the depth of perforations at the outlet. See
the Water Quafity Structure Details section to determine the appropriate
perforation geometry and number of rows (The lowest perforations
should be set at the water surface elevation of the outlet micropool). The
total outlet area can then be calculated by multiplying the the area per
row by the number of rows.
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3.

Trash Rack

Provide a trash rack of sufficient size to prevent clogging of the primary
water quality outlet. Size the rack so as not to interfere with the hydraulic
capacity of the outlet. Using the total outlet area and the selected
perforation diameter (or height), Figures 6, 6a or 7 in the Water Quality
Structure Details section will help to detemrine the minimum open area
required for the trash rack. If a perforated vertical plate or riser is used
as suggested in the Manual, use one-half of the total outlet area to
calculate the trash rack’s size. This accounts for the variable inundation
of the outlet orifices. Figures 6 and 6a were developed as suggested
standardized outlet designs for smaller sites.

4.

Basin Shape

5.

Two-Stage Design

Shape the pond whenever possible with a gradual expansion from the
inlet and a gradual contraction toward the outlet, thereby minimizing
shor~ circuiting. The basin length to width ratio between the inlet and the
outlet should be between 2:1 to 3:1, with the larger being preferred. It
may be necessary to modify the inlet and outlet points through the use
of pipes, swales or channels to accomplish this.
A two-stage design with a pool that fills often with frequently occurring
runoff minimizes standing water and sediment deposition in the
remainder of the basin. The two stages are as follows:
A. Top Stage: The top stage should be 2 or more feet deep with its
bottom sloped at 2 percent toward the low flow channel.
B. Bottom Stage: The active storage basin of the bottom stage should
be 1.5 to 3 feet deeper than the top stage and store 5 to 15 percent
of the WQCV. Provide a micro-pool below the bottom active storage
volume of the lower stage at the outlet point. The pool should be ½
the depth of the upper WQCV depth or 2.5 feet, whichever is the
larger.

6.

Low-Flow Channel

Conveys low flows from the forebay to the bottom stage. Erosion
protection should be provided where the low-flow channel enters bottom
stage. Lining the low flow channel with concrete is recommended.
Otherwise line its sides with VL Type riprap and bottom with concrete.
Make it at least 9 inches deep; at a minimum provide capacity equal to
twice the release capacity at the upstream forebay outlet.

7.

Basin Side Slopes

8.

Dam Embankment

Basin side slopes should be stable and gentle to facilitate maintenance
and access. Side slopes should be no steeper than 4:1, the flatter, the
better and safer.
The embankment should be designed not to fail during a 10~year and
larger storms. Embankment slopes should be no steeper than 3:1,
preferably 4:1 or flatter, and planted with turf forming grasses. Poorly
compacted native soils should be excavated and replaced. Embankment
soils should be compacted to at least 95 percent of their maxi mum
density according to ASTM D 698-70 (Modified Proctor). Spillway
structures and overflows should be designed in accordance with local
drainage criteria and should consider UDFCD drop-structure design
guidelines.

9.

Vegetation
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Bottom vegetation provides erosion control and sediment entrapment.
Pond bottom, berms, and side sloping areas may be planted with native
grasses or with irrigated turf, depending on the local setting.
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10.

Access

All weather stable access to the bottom, forebay, and outlet works area
shall be provided for maintenance vehicles. Maximum grades should be
10 percent, and a solid driving surface of gravel, rock, concrete, or
gravel-stabilized turf should be provided.

11.

Inlet

Dissipate flow energy at pond’s inflow point(s) to limit erosion and
promote particle sedimentation. Inlets should be designed in accordance
with UDFCD drop structure criteria or as another type of an energy
dissipating structure.

12.

Forebay Design

13.

Flood Storage

Provide the opportunity for larger particles to settle out in the inlet in an
area that has a solid surface bottom to facilitate mechanical sediment
removal. A rock berm should be constructed between the forebay and
the main EDB. The forebay volume of the permanent pool should be 5
to 10 percent of the design water quality capture volume. A pipe
throughout the berm to convey water the EDB should be offset from the
inflow streamline to prevent short circuiting and should be sized to drain
the forebay volume in 5 minutes.
Combining the water quality facility with a flood control facility is
recommended. The 10-year, 100-year, or other floods may be detained
above the WQCV. See Section 1.5.5 of the BMP Planning For New
Development and Significant Redevelopmentchapter of this volume for
further guidance.

14.

Multiple Uses

Whenever desirable and feasible, incorporate the EDB within a larger
flood control basin. Also, whenever possible try to provide for other
urban uses such as active or passive recreation, and wildlife habitat. If
multiple uses are being contemplated, use the multiple-stage detention
basin to limit inundation of passive recreational areas to one or two
occurrences a year. Generally, the area within the WQCV is not well
suited for active recreation facilities such as ballparks, playing fields,
and picnic areas. These are best located above the EDB level.

6.6 Desiqn Example
Design forms that provide a means of documenting the design procedure are included in the Design
Forms section. A completed form follows as a design example.
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Side Slope
No Steeper than 3:1

,

Top Stage with
2% Slope Floor2rai;age

Presedimentation
Forebay

Embankment

t~, _k.
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_L

~ _L
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. Access to Outlet
~Outlet w/Trash Rack

~
\
1.
I

Spillway

Maintenance Access
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NOT TO SCALI~
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~
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Seconda~
Berm ~ /
/
~
~ ~ Forebay
/
~/
~/TopofLow
’~
~ ~~
/ ~ / Flow Channel
p{spersing ~C Size Out~& .... -~ ......
inle[
’~"
Drain Forebay
/
~
Solid Driving/
Surface
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Inve~ of
Low Flow
Channel
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¯
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~ /CutoffCo ar
//1~ /

Embankment

/~
# ~ !~. _~

/ S-0.0~- o
Outlet Works
/
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SECTION
NOT TO SCALE

FIGURE EDB-1
Plan and Section of an Extended Detention Basin Sedimentation Facility
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Extended Detention Basin
40-hour Drain Time

0.40
Constructed Wetland Basin
24-hourDrain Time

-~ 0.35
o
’~

6-hr drain time a = 0.7
12-hr drain time a=0.8
24-hr drain time a = 0.9
_ 40-hr drain time a=l.0

= 0.30 ~ 0.25

I
._~ //////

7Ril

o o. o
~o.~5
Retention Pond, Porous Pavement
Detention and Porous

0.1 0
0.0 5

o.oo

f
0

~"~

Landscape Detention
12-hour Drain Time

,
0.1

,,
0.2

f
0.3 0.4 0.5 0.6 0.7

0.8 0.9

1

Total Imperviousness Ratio (i = IwqllOO)

FIGURE EDB-2
Water Quality Capture Volume (WQCV), 80th Percentile Runoff Event
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1

/I

/1

6.0
EXAMPLE: DWQ = 4.5 ft
WQCV = 2.1 acre-feet
SOLUTION: Required Area per
Row = 1.75 in.2

4.0

/

2.0
EQUATION:
a=

//

WQCV

K40
in which,
K40 =0.013DwQ2 +0.22DwQ -0.10

1.0

//
~, /

~ 0.60

-~ o.4o

o

o.2o

._.#
~ 0.10

0.06
0.04

0.02

0.01
0.02

0.04 0.06

0.10

0.20

0.40 0.60 1.0
Required Area per Row,a (in.2 )

2.0

4.0 6.0

FIGURE EDB-3
Water Quality Outlet Sizing:
Dry Extended Detention Basin With a 40-Hour Drain Time of the Capture Volume
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z.. ,_., ........ . ....... . ........... : .... .~
...; ..
Desig-n P-oce -rer du Form: E re-~edx nd "Detention
........
Basin (EDB) - Sedimentation Facility
Sheet 1 of 3
Designer.
Company:
Date:
September 22, 1999
Project:
Location:
1. Basin Storage Votume
A) Tributary Area’s Imperviousness Ratio (i = !./100 )
B) Contributing Watershed Area (.~rea)
C) Water Quality Capture Volume (WQCV)
(WQCV =1,0 * (0.91 * 13.1.19 * 12 + 0.78 * I))
D) Design Volume: Vol = (WQCV / 12) "Area * 1.2

I~ =
i=

50.00 %
0.50

Area =

100.00

WQCV =

0.21

watershed inches

Vol =

2.063

acre-feet

acres

2. Outlet Works
A) Outlet Type (Check One)

X

Orifice Plate
Perforated Riser Pipe
Other:

B) Depth at Outlet Above Lowest Perforation (H)

H=

4.00

feet

C) Required Maximum Outlet Area per Row, (Ao)

Ao =

2,09

square inches

D) Perforation Dimensions (enter one only):
i) Circular Perforation Diameter OR
ii) 2" Height Rectangular Perforation Width

D=
W=

E) Number of Columns (nc, See Table 6a-1 For Maximum)

nc =

2

F) Actual Design Outlet Area per Row (A~)

A~ =

1.99

square inches

G) Number of Rows (nr)

nr =

12

number

H) Total Outlet Area (A~)

A= =

23.86

A) Needed Open Area: A~ = 0.5 * (Figure 7 Value) * A=

At =

799

B) Type of Outlet Opening (Check One)

X

1.1250 inches, OR
__ inches
number

square inches

3. Trash Rack
square inches .

< 2" Diameter Round
2" High Rectanqutar
Other:.

C) For 2", or Smaller, Round Opening (Ref.: Figure 6a):
i) Width of Trash Rack and Concrete Opening
from Table 6a-1
ii) Height of Trash Rack Screen (Hm)

S-44
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Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility
Sheet 2 of 3
Designer:
Company:
Date:
Project:
Location:

September 13, 1999
,.

iii) Type of Screen (Based on Depth H), Describe if "Other"

X

iv) Screen Opening Slot Dimension, Describe if"Other"

X

S.S. #93 VEE Wire (US Filter)
Other:

0,139" (US Filter)
Other:

v) Spacing of Support Rod (O,C.)
Type and Size of Support Rod (Ref.: Table 6a-2)

1.00 inches
TE 0.074 in. x 0.75 in.

vi) Type and Size of Holding Frame (Ref.: Table 6a-2)

1.00 in. x 1.50 in. angle

D) For 2" High Rectan,qular Openinq (Refer to Figure 6b):
I) Width of Rectangular Opening (W)

W=

inches

ii) Width of Perforated Plate Opening (Wco.¢ = W + 12")

Wco.c =

inches

iii) Width of Trashrack Opening (Wopemng) from Table 6b-1"

Wopentng =

inches

HTR =

inches

iv) Height of Trash Rack Screen (HTR)
V) Type of Screen (based on depth H) (Describe if "Other")

KlempTM KPP Sedes Aluminum
Other:

vi) Cross-bar Spacing (Based on Table 6b-1, KlempTM KPP
Grating). Describe if "Other"

inches
Other:

vii) Minimum Beadng Bar Size (Klemp TM Series, Table 6b-2)
(Based on depth of WQCV surcharge)
4. Detention Basin length to width ratio

2.00

(L/W)

A) Volume (5 to 10% of the Design Volume in 1D)

0.200

acre-feet

B) Surface Area

0.069

acres

6

inches

Yes

yes/no

5 Pre-sedimentation Forebay Basin - Enter design values

C) Connector Pipe Diameter
(Size to dra~n this volume in 5-minutes under inlet control)
D) Paved/Hard Bottom and Sides
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Design Procedure F0rm: Extended Detention Basin (EDB) - Sedimentation Facility
Sheet 3 of 3 ’
.i~

Designer:
Company:
Date:
Project:

~

September 22, 1999

Location:

6. Two-Stage Design
A) Top Stage (DwQ = 2’ Minimum)

DwQ =
Storage=

2.00
1.800

feet
acre-feet

B) Bottom Stage (Des = Dwa + 1.5’ Minimum, Dwa + 3.0’ Maximum,
Storage = 5% to 15% of Total WQCV)

D,~s =
Storage=
Surf. Area=

4.00
0.110
0.028

feet
acre-feet
acres

C) Micro Pool (Minimum Depth = the Larger of
0.5 * Top Stage Depth or 2.5 Feet)’

Depth=
Storage=
Surf. Area=

2.50
0.015
0.006

feet
acre-feet
acres

Volt= =

2.110

acre-feet

D) Total Volume: Vollo~ = Storage from 5A + 6A + 6B
Must be >_ Design Volume in 1D

7. Basin Side Slopes (Z, horizontal distance per unit vertical)
Minimum Z = 4, Flatter Preferred

Z=

5.00 (horizontal/vertical)

8. Dam Embankment Side Slopes (Z, horizontal distance
per unit vertical) Minimum Z = 4, Flatter Preferred

Z=

4.00 (horizontal/vertical)

9. Vegetation (Check the method or describe "Other")

X

Native Grass
Irrigated Turf Grass
Other:

Notes:

S-46

9-1-99
Urban Drainage and Flood Control District

R0017741

DRAINAGE CRITERIA MANUAL (V. 3)

STRUCTURAL BEST MANAGEMENT PRACTICES

7.0 SAND FILTER EXTENDED DETENTION BASIN (SFB)

7.1 Description
A sand filter extended detention basin (SFB) is a stormwater filter that consists of a runoff storage zone
underlain by a sand bed with an underdrain system. During a storm, accumulated runoff ponds in the
surcharge zone and gradually infiltrates into the underlying sand bed, filling the void spaces of the sand.
The underdrain gradually dewaters the sand bed and discharges the runoff to a nearby channel,swale, or
storm sewer.
7.2 General Application
A SFB is generally suited to offline, onsite configurations where there is no baseflow and the sediment
load is relatively low.
7.3 Advanta.qeslDisadvantaqes
7.3.1 General. Primary advantages of SFBs include effective water quality.enhancement througt~
settling and filtering. The primary disadvantage is a potential for clogging if a moderate to high level of
silts and clays are allowed to flow into the facility. For this reason, it should not be put into operation
while construction activities are taking place in the tributary catchment. Also, this BMP should not be
located close to building foundations or other areas where.expansive soils are a concern, although an
underdrain and impermeable liner can ameliorate some of this concern.
7.3.2 Physical Site Suitability. Since an underdrain system is incorporated into this BMP, SFB is suited
for about any site; presence of sandy subsoils is not a requirement. This BMP has a relatively flat surface
area, so it may be more challenging to incorporate it into steeply sloping terrain.

9-1-99

S-47

Urban Drainage and Flood Control District

R0017742

STRUCTURAL BEST MANAGEMENT PRACTICES

DRAINAGE CRITERIA MANUAL (V. 3)

7.3.3 Pollutant Removal. Although not fully tested to date in the Denver area, the tests on filter vaults
in the Denver area and other parts of United States show that the amount of pollutant removed by this
BMP should be significant and should at least equal the removal rates by sand filters tested elsewhere.
See Table SQ-6 for estimated ranges in pollutant removals.
7.3.4 Maintenance Needs. Before selecting this BMP, be sure that the maintenance specified in the
Maintenance"chapter of the "Manualwill be provided by either a local government or by the owner. This
BMP’s performance is critical on having regular maintenance provided.
7.4 Desiqn Procedure and Criteria
The following steps outline the design procedure and criteria for an SFB.
1.

Basin Storage Volume Provide a storage volume equal to 100 percent of the WQCV based on
a 40-hour drain time, above the sand bed of the basin.
A. Determine the WQCV tributary catchmen~ percent imperviousness.
Account for the effects of DCIA, if any, on Effective Imperviousness.
Using Figure ND-1, determine the reduction in impervious area to
use with WQCV calculations.
B. Find the required storage volume (watershed inches of runoff):
Determine the Required WQCV (watershed inches of runoff) using
Figure SFB-2, based on the SFE~ 40-hour drain time.
C. Calculate the Design Volume in acre-feet as follows:

In which:
= The watershed area tributary to the
extended detention pond (acres)
2.

Basin Depth

3.

Filte~ Surface Area

Maximum Design Volume depth shall be 3 feet.
Calculate the minimum sand filter area (,~.) at the basir~ bottom with
the following equation:
A, = Design Folu~e / 3 *43,560 (square feet)

4.

Outlet Works

An 18 inch layer of sand (ASTM C-33) over a 9 inch gravel layer
(AASHTO No. 8; CDOT Section 703, #8) shall line the entire SFB for
purposes of draining the WQCV.
If expansive soils are a concern or if the tributary catchment has
chemical or petroleum products handled or stored, install an
impermeable membrane below the gravel layer.
In addition, an overflow shall be provided to convey flows in excess of the
WQCV out of th~ basin.
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7.5 Desi,qn Example

Design forms that provide a means of documenting the design procedure are included in the Design
Forms section. A completed form follows as a design example.

9-1-99

S-49

Urban Drainage and Flood Control District

R0017744

STRUCTURAL BEST MANAGEMENT PRACTICES

4"2~ perforated
pipe on
12-foot centers

Forebay sadtmentation basin
offset to inlet
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Collection manifold
6"~ solid HOPE
Overflow

diameter of
forebay outlet pipe.

Plan
HOPE pipe

Section A-A
Elevation

Forebay surcharge storage volume
= 5% to 10% of WQCV
berm
Type L dprap
Spillway crest

2.5’

sandfilter (A=)

9" min. gravel
paved
bo[tom

surcharge
in one hour

/
ZI

perforated HOPE pipe
mpen’neable 15 rail membrane
or non-woven geotextile fabric
if sandy sub-basa

Gravel layer shall meet
COOT Specification 703
for concrete coarse
aggregate No, 8
(AASHTO M43-No. 8).

Profile

FIGURE SFB-1
Sand Filter Basin
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0.40

40-hour Drain Time
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Construct~dWetland-Basin " | ’~ / /"
0.35

24-hourDrain, Time
12-hr drain time a = 0.8 I
24-hr drain time a=0.9 !

I /~~
I~ ~ / / ]

I

0. 5
0.05

I

~~/I
~

Lanuscape Detention
!2-hour Drain Time

I

o.o0
0

,

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Total Impewiousness Ratio (i =

FIGURE SFB-2
Water Quality Capture Volume (WQCV), 80th Percentile Runoff Event
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Design Procedure Form:" Sand Filter Basin (SFB)

,.

Designen
Company:
Date:

September 22, 1999

Project:
Location:

1, Basin Storage Volume
A) Tributary Area’s Imperviousness Ratio (i = I=/100 )

I= =
i=

50.00 , %
0.50

Area =

40.00

acres

C) Water Quality Capture Volume (WQCV)
(WQCV =1.0 * (0.91 "13 - 1.19" 12 + 0.78 "I))
D) Design Volume: Vol = (WQCV / 12) "Area

WQCV =

0.21

watershed inches

Vol =

0.688

acre-feet

2. Minimum Filter Surface Area: A, = (Vol / 3) "43,560

A~ =

9,983

square feet

B) Contributing Watershed Area (Area)

Filter Surface Elevation

5478.50 feet

Average Side Slope of the Filter Basin (4:1 or flatter)

3. Estimate of Basin Depth (D), based on filter area A=

Z=

4.0

D=

2.6

feet

18

inches

9

inches

4. Outlet Works
A) Sand (ASTM C-33) Layer Thickness (18" rain.)
Gravel (AASHTO No, 8; CDOT Section 703) Layer
Thickness (9" min.)
B) Overflow Elevation At Top of Design Volume
(Filter Surface E]ev. +

5481.10 i~eet

5. Draining of porous pavement (Check a, or b, or c, answer d)
Based on answers to 5a through 5d, check the appropriate method

~ Infiltration to Subgrade with Permeable
Membrane: 5(c) checked and 5(d) = no

a) Check box if subgrade is heavy or expansive clay
b) Check box if subgrade is silty or clayey sands
c) Check box if subgrade is well-draining soils

X Underdrain with Impermeable
Membrane: 5(a) checked or 5(d) = yes

d) Does tributary catchment contain land uses that may have
petroleum products, greases, or other chemicals
present, such as gas station,
no
yes
hardware store, restaurant, etc,?

6 Describe Provisions for Maintenance

Underdrain with Permeable Membrane:
5(b) checked and 5(d) = no
Other:

The Alcove Homeowner’s Association will be responsible for
providing routine maintenance specified in the "Maintenance"
chapter of the Urban Storm Draina~le Criteria Manual Volume 3.

Notes:
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8.0 CONSTRUCTED WETLANDS BASIN (CWB)-- SEDIMENTATION FACILITY

8.1 Description
A constructed wetlands basin (CWB) is a shallow retention pond (RP) which requires a perennial base
flow to permit the growth of rushes, willows, cattails, and reeds to slow down runoff and allow time for
sedimentation, filtering, and biological uptake. It is a sedimentation basin and a form of a treatment
plant.
A CWB differ from "natural" wetlands as they are totally human artifacts that are built to enhance
stormwater quality. Sometimes small wetlands that exist along ephemeral drainageways on Colorado’s
high plains could be enlarged and incorporated into the constructed wetland system. Such action,
however, requires the approval of federal and state regulators.
Current (1999) regulations intended to protect natural wetlands recognize a separate classification of
wetlands constructed for a water quality treatment. Such wetlands generally are not allowed on receiving
waters and cannot be used to mitigate the loss of natural wetlands but are allowed to be disturbed by
maintenance activities. Therefore, the legal and regulatory status of maintaining a wetland constructed
for the primary purpose of water quality treatment, such as the CWB, is separate from the disturbance of
a natural wetland. Nevertheless, the U.S. Army Corps of Engineers has established maximum areas that
can be maintained under a nationwide permit. Thus, any activity that disturbs a constructed wetland
should be first cleared through the U.S. Army Corps of Engineers to ensure it is covered by some form of
an individual, general, or nationwide 404 permit.
8.2 General Application
A CWB can be used as a followup structural BMP in a watershed, or as a stand-alone onsite facility if the
owner provides sufficient water to sustain the wetland. Flood control storage can be provided above the
CWE~ water quality capture volume (WQCV) pool to act as a multiuse facility.
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CWB requires a net influx of water to maintain its vegetation and microorganisms. A complete water
budget analysis is necessary to ensure the adequacy of the base flow.
8.3 Advantaqes/Disadvantaqes
8.3.1 General. A CWB offers several potential advantages, such as natural aesthetic qualities, wildlife
habitat, erosion control, and pollutant removal. It can also provide an effective followup treatment to
onsite and source control BMPs that rely upon settling of larger sediment particles. In other words, it
offers yet another effective structural BMP for larger tributary catchments.
The primary drawback of the CWB is the. need for a continuous base flow to ensure viable wetland
growth. In addition, silt and scum can accumulate and unless properly designed and built, can be flushed
out during larger storms. In addition, in order to maintain a healthy wetland growth, the surcharge depth
for WQCV above the permanent water surface cannot exceed 2 feet.
Along with routine good housekeeping maintenance, occasional tnucking out"will be required when
sediment accumulations become too large and affect performance. Periodic sediment removal is also
needed for proper distribution of growth zones and of water movement within the wetland.
8.3.2 Physical Site Suitability. A perennial base flow is needed to sustain a wetland, and should be
determined using a water budget analysis. Loamy soils are needed in a wetland bottom to permit plants
to take root. Exfiltration through a wetland bottom cannot be relied upon because the bottom is either
covered by soils of low permeability or because the groundwater is higher than the wetland’s bottom.
Also, wetland basins require a near-zero longitudinal slope, which can be provided using embankments.
8.3.3 Pollutant Removal. See Table SQ-6 for estimated ranges in pollutant removals. Reported
removal efficiencies of constructed wetlands vary significantly. Primary variables influencing removal
efficiencies include design, influent concentrations, hydrology, soils, climate, and maintenance. With
periodic sediment removal and routine maintenance, removal efficiencies for sediments, organic matter,
and metals can be moderate to high; for phosphorous, low to high; and for nitrogen, zero to moderate.
Pollutants are removed primarily through sedimentation and entrapment, with some of the removal
occurring through biological uptake by vegetation and microorganisms. Without a continuous dry-weather
base flow, salts and algae can concentrate in the water column and can be released into the receiving
water in higher levels at the beginning of a storm event as they are washed out.
Researchers still do not agree whether routine aquatic plant harvesting affects pollutant removals
significantly. Until research demonstrates and quantifies these effects, periodic harvesting for the general
upkeep of wetland, and not routine harvesting of aquatic plants, is recommended.
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8.4 Desiqn Considerations
Figure CWB-1 illustrates an idealized CWB. An analysis of the water budget is needed to show the net
inflow of water is sufficient to meet all the projected losses (such as evaporation, evapotranspiration, and
seepage for each season of operation). Insufficient inflow can cause the wetland to become saline or to
die off.
8.5 Desiqn Procedure and Criteria
The following steps outline the design procedure for a CWB.
1.

Basin Surcharge
Storage Volume

Provide a surcharge storage volume equal to the WQCV based on a
24-hour drain time, above the lowest outlet (i.e., perforation) in the
basin.
A. Determine the WQCV using the tributary catchments percent
imperviousness. Account for the effects of DClA, if any, on Effective
Imperviousness. Using Figure ND-1, determine the reduction in
impervious area to use with WQCV calculations.
B. Find the Required Storage Surcharge Volume (watershed inches of
runoff) above the permanent pool level.
Determine the Required Storage (watershed inches of runoff) using
Figure CWB-2, based on the constructed wetland basin 24-hour
drain time.
Calculate the Surcharge Volume in acre-feet as follows:

In which:
2.

Wetland Pond Depth
and Volume

,4tea = The tributary drainage area tributary to the GWB (Acres).
The volume of the permanent wetland pool shall be no less than 75%
of the WQCV found in Step 1.
Proper distribution of wetland habitat is needed to establish a diverse
ecology. Distribute pond area in accordance, with the following:
TABLE1
Components
Forebay, outlet and
free water surface
areas
Wetland zones with
emergent vegetation

Percent of Permanent
Pool Surface Area
30% to 50%

Water Design
Depth
2 to 4 feet deep

50% to 70%

6 to 12 inches
deep*

*One-third to one-half of this zone should be 6 inches deep.
3.

Depth of Surcharge
WQCV
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4.

Outlet Works
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Provide outlet works that limit W QCV depth to 2 feet or less. Use a
water quality outlet that is capable of releasing the WQCV in no less
than a 24-hour period. Refer to the Water Quality Structure Details
section for schematics pertaining to structure geometry; grates, trash
racks, and screens; outlet type: orifice plate or perforated riser pipe;
cutoff collar size and location; and all other necessary components.
For a perforated outlet, use Figure CWB-3 to calculate the required area
per row based on WQCV and the depth of perforations at the outlet. See
the Water Quality Structure Details section to determine the appropriate
perforation geometry and number of rows (The lowest perforations
should be set at the water surface elevation of the outlet pool). The total
outlet area can then be calculated by multiplying the the area per row by
the number of rows.

5.

Trash Rack

Provide a trash rack of sufficient size to prevent clogging of the primary
water quality outlet. Size the rack so as not to interfere with the hydraulic
capacity of the outlet. Using the total outlet area and the selected
perforation diameter (or height), Figures 6, 6a or 7 in the Water Qaufity
Structure Details section will help to detemrine the minimum open area
required for the trash rack. If a perforated vertical plate or riser is used
as suggested in the Manual, use one-half of the total outlet area to
calculate the trash racl~ size. This accounts for the variable inundation
of the outlet orifices. Figures 6 and 6a were developed as suggested
standardized outlet designs for smaller sites.

6.

Basin Use

Determine if flood storage or other uses will be provided for above the
wetland surcharge storage or in an upstream facility. Design for
combined uses when they are to be provided for.

7.

Basin Shape

Shape the pond with a gradual expansion from the inlet and a gradual
contraction to the outlet, thereby limiting short circuiting. The basin
length to width ratio between the inlet and outlet should be 2:1 to 4:1
with 3:1 recommended. It may be necessary to modify the inlet and
outlet point through the use of pipes, swales, or channels, to accomplish
this.

8.

Basin Side Slopes

Basin side slopes are to be stable and gentle to facilitate maintenance
and access needs. Side slopes should be no steeper than 4:1, preferably
5:1 or flatter.

9.

Base Flow

A net influx of water must be available throughout the year that exceeds
all of the losses. The following equation and parameters can be used to
estimate the net quantity of base flow available at a site:

Where:
QN~,

= Net quantity of base flow (acre-ffJyear)
= Estimated base flow (acre-ft/year) (Estimate by
seasonal measurements and/or comparison to similar
watersheds)
= Loss attributed to evaporation less the precipitation
(acre-ft/year) (Computed for average water surface)
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O_see~,,,g, = LOSS (or gain) attributed to seepage to groundwater
(acre-ft/year)
_Os.~. = Loss attributed to plant evapotranspiration (computed
for average plant area above water surface, not
including the water surface)
10.

Inlet/Outlet Protection Provide a means to dissipate flow energy entering the basin to limit
sediment resuspension. Inlets should correspond to UDFCD dropstructure criteria. Outlets should be placed in an offbay that is at least 3
feet deep. The outlet should be protected from clogging by a skimmer
shield that starts at the bottom of the permanent pool and extends above
the maximum capture volume depth. Provide for a trash rack also.

11.

Forebay Design

Provide the opportunity for larger particles to settle out in an area that
has a solid driving surface bottom for vehicles to facilitate sediment
removal. The forebay volume of the permanent pool should be 5 to 10
percent of the design water quality capture volume.

12.

Vegetation

Cattails, sedges, reeds, and wetland grasses should be plaqted in the
wetland bottom. Berms and side-sloping areas should be planted with
native or irrigated turf-forming grasses. Initial establishment of the
wetlands requires control of the water depth. After planting wetland
species, the permanent pool should be kept at 3 to 4 inches to allow
growth and to help establish the plants, after which the pool should be
raised to its final operating level.

13.

Maintenance Access

Provide vehicle access to the forebay and outlet area for maintenance
and removal of bottom sediments. Maximum grades should not exceed
10 percent, and a stabilized, all-weather driving surface needs to be
provided.

8.6 Desiqn Example
Design forms that provide a means of documenting the design procedure are included in the Design
Forms section. A completed form follows as a design example.
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Side SIo
Steeper
Than 5:1

than 3:1
Embankment

Forebay \

PLAN
NOT TO SCALE

Depth Variation Legend
~ Innundated 6" below permanent pool
~ Innundated to 12" below permanent pool
E~ Inundated 2’ to 4’ below permanent pool

Permanent
W.S.

Flow Baffle
,’ture

Spillway Crest
Outle
12"

PROFILE
NOT TO SCALE

Provide Bottom
Drain

FIGURE CWB-1
Plan and Profile of a Constructed Wetland Basin Sedimentation Facility

S-58

9-1-99
Urban Drainage and Flood Control District

R0017753

DRAINAGE CRITERIA MANUAL (V. 3)

STRUCTURAL BEST MANAGEMENT PRACTICES

0.50
0,45
4E;!:; du: dD rDa~e;itimOen Basin ~

j

0.35

Constructed Wetland’Basin

_

L,~~

/

24"h°ur D[ain Time I

0.25

_ 6-hr drain time a = 0.7

’

’

0.20 0.~5
~2 h~ur ram T~me

0.05
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0

~
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,
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,
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,
0.4

~
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FIGURE CWB-2
Water Quality Capture Volume (WQCV), 80th Percentile Runoff Event
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EXAMPLE: DWQ= 2.0 ft
WQCV = 3.2 ACRE- FEET
SOLUTION: REQUIRED
AREA PER ROW
= 13 IN2

I

0.10

EQUATION:
a = WQCV

K24
IN WHICH,
K = 0.012DwQ2+ 0.14DwQ- 0.06
NOTE: DWQ<_2.0 FT FOR A CONSTRUCTED WETLAND
BASIN (CWB)

0,01
0.1

1

10

100

Required Area per Row, a (in.2 )
Source: Douglas County Storm Drainage and Technical Criteria, 1986.

FIGURE CWB-3
Water Quality Outlet Sizing: Constructed Wetland Basin
With a 24-Hour Drain Time of the Capture Volume
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Design 15rocedure Form: c0nS{~-u~tedw~tiand BaSin (CWB) :~dim~nt~~i~i Fa~ilit~ ...........
Sheet I of 3
Designer,
Company:
Date:

.
September 22, 1999

.

Project:
Location:

1. Basin Storage Volume
A) Tributary Area’s Imperviousness Ratio (i = In/100 )
B) Contributing Watershed Area (Area)
C) Water Quality Capture Volume (WQCV)
(WQCV =0,9 "(0.91 " I~ - 1.19 " 12 + 0.78 * I))
D) Design Volume: Vol = (WQCV / 12) * Area

I,~ =
i=

50.00 %
0.50

Area =

50.00

acres

WQCV =

g, 19

watershed inches

Vol =

0.77

acre-feet

2, Wetland Pond Volume, Depth, and Water Surface Area
A) Minimum Permanent Pool: Vol~,o= _> 0.75 * Vol

Calculated Reeuired Minimums:
Volpo~ >_ 0.58
acre-feet
WS Area = 0.39
acres, estimated
Enter the Actual DesiGn Values:
VoIp~ >_
0.60
acre-feet, final design
acres, final design
WS Area =
0.40

B) Forebay (Volume _> 0,05 "Vol in 1D)
Depth minimum = 2.5’, maximum = 4.0’

Volume=
Depth=
Area=

0.04
3.50
0.011

acre-feet
feet
acres, % =

2.86%

C) Outlet Pool (Area > 0.06 * Design WS Area)
Depth minimum = 2.5’, maximum = 4.0’

Depth=
Area=

3.00
0.025

feet
acres, % =

6.25%

D) Wetland Zones with Emergent Vegetation ( 6" to 12" deep)
(Area = 50% to 70% of Design WS Area)

Depth=
Area=

0.75
0.220

feet
acres, % =

55.00%

E) Free Water Surface Areas ( 2’ to 4’ deep)
(Area = 30% to 50% of Design WS Area)

Depth=
Area=

3.50
0.144

feet
acres, % =

3 Average Side Slope Above Water Surface (4:1 or flatter)

Z=

A) Depth of WQCV Surcharge (above permanent pool, 2’ max.)

35.89%
100.00o/,

4.00
1.8

feet

4, Outlet Works
A) Outlet Type (Check One)

X

B) Depth at Outlet Above Lowest Perforation (H. 2’ max.)

H=

1.80

feet

C) Required Maximum Outlet Area per Row, (Ao)

Ao =

3.35

square inches

D) Perforation Dimensions (Refer to Figure 5 in W.Q. Str. Det.):
(Enter one only):
i) Circular Perforation Diameter OR
ii) 2" Height Rectangular Perforation Width

D=
W=

1.63

inches, OR
inches
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Design Procedure Form: Constructed Wetland Basin (CWB) - Sedimentation Facility
Sheet
Designer:
Company:
Date:

September 13, 1999

Project:
Location:

E) Number of Columns (nc)

nc =

1.

Number

F) Actual Design Outlet Area per Row (A~)

,a~ =

3.25

G) Number of Rows (nr)

nr =

5

H) Total Outlet Area (Aot)

A~ =

17.55

.square inches

A~ =

552.37

square inches

square inches
Number

5. Trash Rack
A) Needed Open Area: At = 0.5 * (Figure 7 Value) * A=
B) Type of Outlet Opening (Check One)

~_< 2" Diameter Round
X 2" High Rectanqular
~ Other:

C) For 2", or Smaller, Round Ot~enin~ (Ref.: Figure 6a):
i) Width of Trash Rack and Concrete Opening
(W =o.~) from Table 6a-1
ii) Height of Trash Rack Screen (H-m)

W=n= =

inches

H’m =

inches

iii) Type of Screen (Based’on Depth H), Descdbe if "Other"

~S.S. #93 VEE Wire (US Filter)
Other:.

iv) Screen Opening Slot Dimension, Describe if"Other"

__0.139" (US Filter)
~Othec

v) Spacing of Support Rod (D.C.)
Type and Size of Support Rod (Ref.: Table 6a-2)

~inches

vi) Type and Size of Holding Frame (Ref.: Table 6a-2)
D) For 2" High Rectangular Opening (Refer to Figure 6b):
I) Width of Rectangular Opening (W)

W=

1.625

inches

ii) Width of Perforated Plate Opening (W ~,~c = W + 12")

W~.~c =

13.63

inches

iii) Width of Trashrack Opening (W o~,.~,~) from Table 6b-1

Wop=.~ =

24.0

inches

H’m =

46

inches

iv) Height of Trash Rack Screen (H’rR)
v) Type of Screen (based on depth H) (Describe if "Other")

X

KlempTM KPP Sedes Aluminum
Other:.

vi) Cross-bar Spacing (Based on Table 6b-1, KlempTM KPP
Grating). Descdbe if"Other*’

2 inches
~ Other:.

: , .’,"’. ~,:,...:.":~:..i: ..:.
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Design Procedure Form: Constructed Wetland
’ " ......
Basin (cWB)-:: Sedimentation
~’~
Facilltv
Sheet 3 of 3
Designer:
Company:
Date:
Project:

September 22, 1999

Location:

vii) Minimum 8earing Bar Size (Klemp m Series, Table 6a-2)
(Based on depth of WQCV surcharge)

1.00 in. x 3/16 in.

6. Basin Use for Quantity Controls {Check one or describe if "Other")

X
~

7. Basin length to width ratio

3.00 (L/W)

Basin Side Slopes (Z, horizontal distance per unit vertical)

9 Annual/Seasonal Water Balance (Qo,,t has to be positive)

10 Vegetation (Check the method being applied or describe)

Detention within the facility
Detention upstream of the facility
Other:

4.00 (horizonta!/vertical)

Q~,~f~:~,
Q ,,.~p
Q,eepage
QE.T.

362.00
1,40
2.80
1.50

acre-feet/year
acre-feet/year
acre-feet/year
acre-feet/year

anet

356.30

acre-feet/year

~ Native Grass
X Irrigated Turf Grass Side Slopes
Wetland Species in Pool*
X
Other:

*Describe Species Density and Mixl.
See attached specification

Notes:
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9.0 RETENTION POND (RP)m SEDIMENTATION FACILITY

9.1 Description
A Retention Pond (RP) is a sedimentation facility and a form of a treatment plant that has a permanent
pool of water that is replaced with stormwater, in part or in total, during storm runoff events. In addition, a
temporary detention volume is provided above this permanent pool to capture storm runoff and enhance
sedimentation. RPs are similar to EDBs because they are designed to capture in total, as a surcharge to
the pond, runoff from frequently occurring storms. However, RPs differ from extended detention basins
(EDBs) because theinfluent water mixes with the permanent pool water as it rises above the permanent
pool level. The surcharge captured volume above the permanent pool is then released over 12 hours.
RPs require a dry-weather base flow to maintain the permanent pool. They can be very effective in
removing pollutants, and, under the proper conditions, can satisfy multiple objectives.
9.2 General Application
A RP can be used to improve the quality of urban runoff from roads, parking lots, residential
neighborhoods, commercial areas, and industrial sites and is generally used as regional or follow-up
treatment because of the base-flow requirements. It can be used as an onsite BMP if the owner prqvides
sufficient water to keep the pond full between storms. A RP works welt in conjunction with other BMPs,
such as upstream onsite source controls and downstream filter basins or wetland channels.

S-64

9-1-99
Urban Drainage and Flood Control Distdct

R0017759

DRAINAGE CRITERIA MANUAL (,V. 3)

STRUCTURAL BEST MANAGEMENT PRACTICES

9.3 Advantaqes/Disadvantaqes
9.3.1 General. A RP can be cost-effective for larger tributary watersheds. It provides the following:
¯

Achieves moderate to high removal rates of many urban pollutants

¯

Creates wildlife habitat opportunities

¯

Provides recreation, aesthetics, and open space opportunities

¯

Be a part of a larger flood control basin

Their primary disadvantages include safety concerns, more difficult maintenance sediment removal than
for EDBs, floating litter, scum and algal blooms, possible nuisance odors and possible mosquito
problems. Aquatic plant growth can be a factor in clogging outlet works. The permanent pool can attract
water fowl, which can add to the nutrient load entering and leaving the pond.
9.3.2 Physical Site Suitability. Although site suitability concerns are similar to those stated for an EDB,
a RP has one primary difference-- it requires sufficient continuous base flow to maintain the pool. A
complete water budget under the projected urbanized watershed conditions should be performed to
assure that the base flow will exceed evaporation, evapotranspiration, and seepage losses.
9.3.3 Pollutant Removal. See Table SQ-6 for pollutant removal ranges. A RP achieves moderate to
high removal rates for particulate matter through sedimentation during and shortly after the runoff event.
During a storm event, a portion or all of the permanent pool water is displaced and the pool becomes a
mixture of the former pool water and new runoff. The period between storms allows biological uptake of
soluble nutrients and metals from the water column in the permanent pool while also providing time for
quiescent settling of fine sediment particles that remain in the pool after a storm. Some of the sediment
can resuspend and soluble compounds can remobilize if a large storm event causes intense mixing or
when unfavorable chemical conditions exist in the pool (such as low dissolved oxygen [DO] or pH). Also,
algal growth and other biological activity can produce suspended solids and increased concentrations of
certain forms of phosphates and nitrogen compounds in dry-weather base flow discharges from the pond.
Without a sufficient continuous base flow, a wet pond can concentrate levels of salts and algae between
storm events through evaporation. Besides contributing to nuisance problems, the water quality o~ the
pool is very important. A storm event will displace any concentrated pond water, and in some instances,
can result in discharges of water with pollutant concentrations exceeding the inflow, exactly the opposite
of the intent for providing this BMP.
9.3.4 Aesthetics and I~lultiple Uses. A RP offers improved aesthetics and multiple-uses beyond those
typically found at an EDB. The bulk of the capture volume occurs as a surcharge above the permanent
pool, with some of it occurring above the dry-weather bank areas. As a result, most of the sediment
deposits are left behind within the permanent pool zone, where they are not seen by the public. Also, the
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permanent pool offers some aquatic habitat and is a habitat for water fowl. However, water fowl can be a
nuisance because of the fecal matter they deposit on the banks and in the pool.
9.4 Desiqn Considerations
The required total basin design volume of a RP facility includes the volume needed for a permanent pool
(>water quality capture volume) plus a water quality capture volume as a surcharge above the
permanent pool. If desired, a i’lood routing detention volume can be provided above the water quality
capture volume.
Whenever desirable and feasible, incorporate the RP within a larger flood control basin. Also, whenever
possible try to provide for other urban uses such as active or passive recreation, and wildlife habitat. Try
to locate recreational areas to limit the frequency of inundation to one or two occurrences a year.
Generally, the area within the water quality capture volume is not well suited for active recreation
facilities such as ballparks, playing fields, and picnic areas. These should be located above this pool
level.
Land requirements are typically 0.5 to 2 percent of the tributary watershed’s area. High exfiltration rates
can initially make it difficult to maintain a permanent pool in a new RP, but the bottom can eventually
seal With fine sediment and become relatively impermeable over time. It is best, however, to seal the
bottom and the sides of a permanent pool if the pool is located on permeable soils and to leave the areas
above the permanent pool unsealed to promote exfiltration of the stormwater detained in the surcharge
water quality capture volume.
There are two primary differences in design between a RP and an EDB:
¯

The RP requires a base flow to maintain and to flush a permanent pool.

¯

A RP is designed to empty the surcharge water quality capture volume over a 12-hour period,
instead of the longer 40 hours needed for an EDB. The reason for this is that the sediment
removal process is more efficient when the outflow occurs above the bottom of the basin:
Sediments become trapped below the outlet and sedimentation continues in the pool after the
captured surcharge volume is emptied.

Figure RP-1 shows a representative layout for a RP. Although flood storage has not been addressed in
these recommendations for the same reasons mentioned underEDBs, it can be easily provided for
above the surcharge water quality capture volume. Embankment design and safety design
considerations for a RP are identical to those discussed for an EDB, except more attention should be
given to cutoff collars on the outlet pipe to safeguard against piping along the outlet.
The amount of construction activity within a basin, the erosion control measures implemented, and the
size of the basin will influence the frequency of sediment removal from the pond. It is estimated that
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accumulated sediment will need to be removed at 5- to 20-year intervals if there are no construction
activities within the tributary catchment.
9.5 Desiqn Procedure and Criteria
The following steps outline the design procedure and criteria for a RP.
1.

Basin Surcharg.e
Storage Volume

Provide a storage volume equal to the WQCV based on a 12-hour
drain time, above the lowest outlet (i.e., perforation) in the basin.
A. Determine the WQCV using the tributary catchment~ percent
imperviousness. Account for the effects of DCIA, if any, on Effective
Imperviousness. Using Figure ND-1, determine the reduction in
impervious area to use with WQCV calculations.
B. Find the required storage surcharge volume (watershed inches of
runoff).
Determine the required water quality capture volume in watershed
inches of runoff using Figure RP-2, based on the RP, 12-hour drain
time. The water quality capture volume is the surcharge volume
above the permanent pool.
Calculate the design surcharge volume in acre-feet as follows:
=( WQCVi
),
Design Surcharge Volume
[, 12 ,) Area
In which:

2.

Permanent Pool

WQCQi

= Water quality capture volume from
Figure RP-2 in watershed inches

Area

=

The tributary drainage area tributary to
the RP (acres).

The permanent pool provides stormwater quality enhancement between
storm runoff events through biochemical processes and continuing
sedimentation.
A. Volume of the permanent pool:
Permanent Pool = 1.0 to 1.5 (WQCIO
B. Depth Zones: The permanent pool shal~ have two depth zones:
1. A littoral zone 6"to 12 inches deep that is between 25 to
40 percent of the permanent pool surface area for aquatic plant
growth along the perimeter of the permanent pool, and
2. A deeper zone of 4 to 8 feet average depth in the remaining
pond area to promote sedimentation and nutrient uptake by
phytoplankton. Maximum depth in the pond shall not exceed
12 feet.
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A net influx of water must be available through a perennial base flow
and must exceed the losses. The following equation and parameters can
be used to estimate the net quantity of baseflow available at a site:
QNet = Qlnflow - QEvap - Qseepage - QE.T.

In which:
Qnet

=

Qin,ow

=

Qevap
Qseepa~e
QE.T.

4.

Outlet Works

Net quantity of base flow (acre-ft/year)

Estimated base flow (acre-ft/year) (Estimate by
seasonal measurements and/or comparison to
similar watersheds)
= Loss because of evaporation less the
precipitation (acre-ft/year) (Computed for
average water surface)
= LOSS (or gain) because of seepage to
groundwater (ac-ft/year)
=

Loss because of plantevapotranspiration
(additional loss through plant area above water
surface not including the water surface)

The Outlet Works are to be designed to release the WQCV (above the
permanent pool elevation) over a 12-hour period. Refer to the Water
Quality Structure Details section for schematics pertaining to structure
geometry; grates, trash racks, and screens; outlet type: orifice plate or
perforated riser pipe; cutoff collar size and location; and all other
necessary components.
For a perforated outlet, use Figure RP-3 to calculate the required area
per row based on WQCV and the depth of perforations at the outlet. See
the Water Quafity Structure Details section to determine the appropriate
perforation geometry and number of rows (The lowest perforations
should be set at the water surface elevation of the permanent pool). The
total outlet area can then be calculated by multiplying the the area per
row by the number of rows.

5.

S-68

Trash Rack

Provide a trash rack of sufficient size to prevent clogging of the primary
water quality outlet. Size the rack so as not to interfere with the hydraulic
capacity of the outlet. Using the total outlet area and the selected
perforation diameter (or height), Figures 6, 6a or 7 in the Water Quality
Structure Details section will help to detemrine the minimum open area
required for the trash rack. If a perforated vertical plate or riser is used
as suggested in the Manual, use one-half of the total outlet area to
calculate the trash rack’s size. This accounts for the variable inundation
of the out!et orifices. Figures 6 and 6a were developed as suggested
standardized outlet designs for smaller sites.Basin Slope Shape the
pond with a gradual expansion from the inlet and a gradual contraction
toward the outlet, thereby limiting short circuiting. The basin length to
width ratio between the inlet and outlet should be between 2:1 and 3:1,
with the larger being preferred. It may be necessary to modify the inlet
and outlet pointed through the use of pipes, swales, or channels to
accomplish this.
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6.

Basin Side Slopes

Side slopes should be stable and sufficiently gentle to limit rill erosion
and to facilitate maintenance. Side slopes above the permanent pool
should be no steeper than 4:1, preferably 5:1 or flatter. The littoral zone
should be very flat (that is, 40:1 or flatter) with the depth ranging from
6 inches near the shore and extending to no more than 12 inches at the
furthest point from the shore. The side slope below the littoral zone shall
be 3:1 or flatter.

7.

Dam Embankment

.The embankment should be designed not to fail during a 100-year or
larger storm. Embankment slopes should be no steeper than 3:1,
preferably 4:1 or flatter, covered with turf-forming grasses to limit
erosion. Poorly compacted native soils should be removed and
replaced. Embankment soils should be compacted to 95 percent of their
maximum ~lensity according to ASTM D 698-70 (modified proctor).

8.

Vegetation

Vegetation provides erosion control and enhances site stability. Berms
and side-sloping areas should be planted with native turf-forming
grasses or irrigated turf, depending on the local setting and proposed
uses for the pond area. The shallow littoral bench should have a 4- to
6-ing organic topsoil layer and be vegetated with aquatic species.

9.

Maintenance Access

Access to the basin bottom, forebay, and outlet area must be provided
to maintenance vehicles. Maximum grades should be 10 percent, and a
solid driving surface of gravel, rock, concrete, or gravel stabilized turf
should be provided.

10.

Inlet

Dissipate flow energy at the inlet to limit erosion and to diffuse the inflow
plume where it enters the pond. Inlets should be designed in accordance
with USDCM drop-structure and energy-dissipating structure criteria in
Volume 2.

11.

Forebay Design

To provide an opportunity for larger particles to settle out, install an area
that has a solid driving surface bottom to facilitate sediment removal. A
berm consisting of rock and topsoil mixture should be part of the littoral
bench to create the forebay and have a minimum top width of 8 feet and
side slopes no steeper than 4:1. Theforebay volume of the permanent
pool should be 5 to 10 percent of the design water quality capture
volume.

12.

Underdrains

Provide underdrain trenches near the edge of the pond. The trenches
should be no less than 12 inches wide filled with ASTM C-33 sand to
within 2 feet of the ponds permanent pool water surface, and with an
underdrain pipe connected through a valve to the outlet. These
underdrains will permit the drying out of the pond when it has to be
tnucked out"to restore volume lost due to sediment deposition.

9.6 Desiqn Example
Design forms that provide a means of documenting the design procedure are included in the Design
Forms section. A completed form follows as a design example.
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Side Slope No Steeper than 4:1
Littoral Zone
25 to 50%
of Total

Slope
No Steeper than 3:1
Embankment

Forebay

to Outlet
w/Trash Rack

Maintenance Access

PLAN
NOT TO SCALE

~,
~

10 ft (min.) ,j
,, ,~.~ ’]

.Permanent W.S.

~¢~,, ~ .~ ~ " =4" Pedorated

4:1 or ~~12"
Flatter

~--~ of Perm. Pool
2’ Min~__._.~_.

~

~:~r~pth:

~;~" ~’~ i__~ Xnderdrain
CDOT Sect. 703
UNDERDRAIN
~SHTO ~67
Gravel Bedding

’"~ ~
~i~oral
zone

~
3:1 or /

Flatter

DETAIL

SECTION A - A’

Emergency Spillway Flood Level
@ Spillway Crest
. (e.g. 100-yr, SPF, PMF, etc.)

Overflow for
Larger Storms.
./, ~ Embankment
’~_~~ Spillway Crest

~.

Inflow ’ ."!~.
Energy / " ,~,~,~
Dissipator" "~

l"wecv

~,,,,~.

~

,

, ~,3 ,o 5 ft

//~1 It’.~..",’k

II~’~" Xx~,,E.~anent Pool
Solid Driving
Surface

. /ILK.\\ c,,to, "
___ _7/~ ~ Collar

~ ........
u~ora[ ~one/~erm

Provide
/
Bottom Drain--

-

outflow

\ Underdrain

SECTION
NOT TO SCALE

FIGURE RP-1
Plan and Section of a Wet Extended Detention Basin
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FIGURE RP-2
Water Quality Capture Volume (WQCV), 80th Percentile Runoff Event

9-1-99
Urban Drainage and Flood C~)ntrol Distdct

S-71

R0017766

8.o

6.0
WQCV = 2.1 acre-feet

/

/

/

/

a= K12

/

~’0.60

"

o0.10

~: 0.08
0.06

:~/- / /

0.2

0.4 0.6 0.8 1.0

2.0

4.0 6.0 8.0 10
Required Area per Row, a (in.2 )

20

40

60

Source: Douglas County Storm Drainage and Technical Criteria, 1986.

FIGURE RP-3
Water Quality Outlet Sizing: Wet Extended Detention Basin Retention Pond
With oa 12-Hour Drain Time of the Capture Volume
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Design Procedure Form: Retention Pond (RP) - Sedimentation Facility (Sheet I of 3)
Designer:
¯

Company:
Date:

September 22, 1999

"".

Project:
Location:

1. Basin Storage Volume
A) Tributary Area’s Imperviousness Ratio (i = Ia / 100 )
B) Contributing Watershed Area (Area)
C) Water Quality Capture Volume (WQCV)
(WQCV =0.8 * (0.91 * 13 - 1.19 * 12 + 0.78 * I))
D) Design Volume: Vol = (WQCV / 12) * Area

1= =
i=

50.00 %
0.50

Area =

100.00

acres

WQCV =

0.17

watershed inches

Vol =

1.38

acre-feet

1.40

acre-feet

2. Permanent Pool
A) Volume: Vo~po= = (1.0 to 1.5) "Vot
B) Average Depth Zone 1 = Littoral Zone - 6 to 12 inches deep
Zone 2 = Deeper Zone - 4 feet to 8 feet deep

Zone 2

0.75
6.00

feet
feet

C) Maximum Zone 2 Pool Depth (not to exceed 12 feet)

Depth =

9.00

feet

D) Permanent Pool Water Surface Area (Estimated Minimum)
(Zone 1 - Littoral Zone = 25% to 40% of the total surface area
(Zone 2 - Deeper Zone = 60% to 75% of the total surface area
Total Estimated Minimum Surface Area (AT,~)

3. Annual/Seasonal Water Balance (Q.o~ has to be positive)

%=
%=

37.3
62.7

acres = 0.129
acres = 0.217

%=

100.0

acres = 0.346

Q,.~,~
Q~=~
Q=oo~=g=
QE.T"

181.00
1.30
2,10
0.80

acre-feet/year
acre-feet/year
acre-feet/year
acre-feet/year

Qo°t

176.80

acre-feet/year

2. Outlet Works
A) Outlet Type (Check One)

~Odfice Plate
X
Perforated Riser Pipe
Other:

B) Depth at Outlet Above Lowest Perforation (H)

H=

4.00

feet

C) Required Maximum Outlet Area per Row, (A~)

Ao =

1.99

square inches

D) Perforation Dimensions (enter one only):
i) C~rcutar Perforation Diameter OR
ii) 2" Height Rectangular Perforation Width

D=
W=

1.1250

E) Number of Columns (nc)

nc =

2

9-’1-99
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i

Number
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Design Procedure Form: Retention Pond (RP) - Sedimentation Facility (Sheet 2 of 3)
Designer:.
Company:
September 13. 1999

Date:
Project:
Location:

0

F) Actual Design Outlet Area per Row (Ao)

Ao =

1.99

square inches

G) Number of Rows (nr)

nr = -

12

Number

H) Total Outlet Area (Aot)

Aot =

23.86

square inches

At =

799

square inches

5. Trash Rack
A) Needed Open Area: At = 0.5 * (Figure 7 Value) "Ao~
B) Type of Outlet Opening (Check One)

X _< 2" Diameter Round
~2" High Rectangular
Other:

C) For 2", or Smaller, Round Openin,q (Ref.: Figure 6a):
I) Width of Trash Rack and Concrete Opening
(W~.c) from Table 6a-1
=i) Height of Trash Rack Screen (HTR)

W~o.c =

24

inches

H’rR =

72

inches

iii) Type of Screen (Based on Depth H), Describe if "Other"

X

S.S. #93 VEE Wire (US Filter)
Other:

iv) Screen Opening Slot Dimension, Describe if "Other"

X

0.139" (US Filter)
Other:.

v) Spacing of Support Rod (O.C.)
Type and Size of Support Rod (Ref.: Table 6a-2)
vi) Type and Size of Holding Frame (Ref.: Table 6a-2)

1 inches
TE 0.074 in. x 0.75 in.
1.00 in. x 1.50 in. angle

D) For 2" High Rectan.qular Opening (Refer to Figure 6b):
I) Width of Rectangular Opening form 4.D.ii. (W)
ii) Width of Perforated Plate Opening (W ,=.~ = W + 12")
iii) Width of Trash Rack Opening (Wopeo,.~) from Table 6b-1
iv) Height of Trash Rack Screen (HTR)
v) Type of Screen (based on depth H) (Describe if "Other")

W=

inches

W=.c =

inches

Wopeoir~ =

inches

HTR =

inches
KlempTM KPP Series Aluminum
Other:
96.00

vi) Cross-bar Spacing (Based on Table 6b-1, KlempTM KPP
Grating). Descnbe if"Other"

S-74
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Design Procedure Form: Retention Pond (RP) - Sedimentation Facility (Sheet 3 of 3)
Designer:
Company:
Date:
Project:

Septembe~ 22, 1999

Location:
vii) Minimum Bearing Bar Size (KlempTM Series, Table 6a-2)
(Base on depth of WQCV surcharge)
6. Basin length to width ratio

1.80

(L/W)

7. Basin Side Slopes (Z:I)
A) Above the Permanent Pool:

Z=

5.0

,(horizontal/vertical)

B) Below the Permanent Pool

Z= Zone 1=
Z= Zone 2=

5.0
3.0

(horizontal/vertical)
(horizontailvertical)

Z=

4.0

(horizontal/vertical)

8. Dam Embankment Side Slopes

9. Vegetation (Check the type used or descdbe if "Other")
X

Native Grass
Irrigated Turf Grass
Emergent Aquatic Species*
Other:.

"Specify types and densities:
See attached specification

12. Forebay Storage (5% to 10% of Design Volume in 1 D)

13. Underdrains

Storage=

0.12 acre-feet
Yes yes/no

Notes:
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10.0 CONSTRUCTED WETLANDS CHANNEL (CWC)-- SEDIMENTATION FACILITY

10.1 Description
Constructed wetland-bottomed channels takes advantage of dense natural vegetation (rushes, willows,
cattails, and reeds) to slow down runoff and allow time for settling out sediment and biological uptake. It
is another form of a sedimentation facility and a treatment plant.
Constructed wetlands differ from "natural" wetlands as they are artificial and are built to enhance
stormwater quality. Sometimes small wetlands that exist along ephemeral drainageways on Colorado’s
high plains may be enlarged and incorporated into the constructed wetland system. Such action,
however, requires the approval of federal and state regulators.
Regulations intended to protect natural wetlands recognize a separate classification of wetlands
constructed for a water quality treatment. Such wetlands generally are not allowed to be used to mitigate
the loss of natural wetlands but are allowed to be disturbed by maintenance activities. Therefore, the
legal and regulatory status of maintaining a wetland constructed for the primary purpose of water quality
enhancement is separate from the disturbance of a natural wetland. Nevertheless, any activity that
disturbs a constructed wetland should be first cleared through the U.S. Army Corps of Engineers to
ensure it is covered by some form of an individual, general, or nationwide 404 permit.
10.2 General Application
Wetland bottom channels can be used in the following two ways:
¯

A wetland can be established in a totally man-made channel and can act as a conveyance system
and water quality enhancement facility. This design can be used along wide and gently sloping
channels.

S-76

9-1-99
Urban Drainage and Flood Control District

R0017771

DRAINAGE CRITERIA MANUAL (V. 3)

¯

STRUCTURAL BEST MANAGEMENT PRACTICES

A wetland bottom channel can be located downstream of a stormwater detention facility (water
quality and/or flood control) where a large portion of the sediment load can be removed. The wetland
channel then receives stormwater and base flows as they drain from the detention facility, provides
water quality enhancement, and at the same time conveys it downstream. This application of a
wetland channel is recommended upstream of receiving waters and within lesser (i.e., ephemeral)
receiving waters, thereby delivering better quality water to the more significant receiving water
system.

A CWC requires a net influx of water to maintain their vegetation and microorganisms. A complete water
budget analysis is necessary to ensure the adequacy of the base flow.
10.3 Advantaqes/Disadvantaqes
10.3.1 General. Constructed wetlands offer several potential advantages, such as natural aesthetic
qualities, wildlife habitat, erosion control, and pollutant removal. Constructed wetlands provide an
effective follow-up treatment to onsite and source control BMPs that rely upon settling of larger sediment
particles. In other words, they offer yet another effective BMP for larger tributary basins.
The primary drawback to wetlands is the need for a continuous base flow to ensure their presence. In
addition, salts and scum can accumulate and unless properly designed and built, can be flushed out
during larger storms.
Other disadvantages include the need for regular maintenance to provide nutrient removal. Regular
harvesting and removal of aquatic plants, cattails, and willows is required if the removal of nutrients in
significant amounts has to be assured. Even with that, recent data puts into question the net
effectiveness of wetlands in removing nitrogen compounds and some form of phosphates. Periodic
sediment removal is also necessary to maintain the proper distribution of growth zones and of water
movement within the wetland.
10.3.2 Physical Site Suitability. A perennial base flow is needed to sustain a wetland, and shouid be
determined using a water budget analysis. Loamy soils are needed in wetland bottom to permit plants to
take root. Infiltration through a wetland bottom cannot be relied upon because the bottom is eithe["
covered by soils of low permeability or because the groundwater is higher than the wetland’s bottom.
Wetland bottom channels also require a near-zero longitudinal slope; drop structures are used to create
and maintain a fiat grade.
10.3.3 Pollutant Removal. Removal efficiencies of constructed wetlands vary significantly. Primary
variables influencing removal efficiencies include design, influent concentrations, hydrology, soils,
climate, and maintenance. With periodic sediment removal and plant harvesting, expected removal
efficiencies for sediments, organic matter, and metals can be moderate to high; for phosphorous, low to
moderate; and for nitrogen, zero to low. Pollutants are removed primarily through sedimentation and
9-1-99
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entrapment, with some of the removal occurring through biological uptake by vegetation and
microorganisms. Without a continuous dry-weather base flow, salts and algae can concentrate in the
water column and can be released into the receiving water in higher levels at the beginning of a storm
event as they are washed out.

;

Harvesting aquatic plants and periodic removal of sediment also removes nutrients and pollutants
associated with the sediment. Researchers still do not agree that routine aquatic plant harvesting affects
pollutant removals. Until research documents these effects, periodic harvesting for the general upkeep of
wetland, and not routine harvesting of aquatic plants, is recommended.
10.4 Desiqn Considerations
Wetlands can be set into a drainageway to form a wetland bottom channel (see Figure CWC-1)o The
criteria for a wetland bottom channel presented in the following section differs somewhat from the criteria
presented in Volume 2 of the USDCM under the Major Drainage chapter. This is because of the water
quality focus of this BMP. An analysis of the water budget is needed so that the inflow of water throughout
the year is sufficient to meet all the projected losses (such as evaporation, evapotranspiration, and
seepage). An insufficient base flow could cause the wetland bottom channel to dry out and die.
10.5 Desiqn Procedure and Criteria
The following steps outline the Constructed Wetlands Channel design procedure. Refer to Figure CWC-1
for its design components.
1. Design Discharge

Determine the 2-year peak flow rate in the wetland channel without
reducing it for any upstream ponding or flood routing effects.

2. Channel Geometry

Define the newly-built channel~ geometry to pass the design 2 -year flow
rate at 2.0 feet per second with a channel depth between 2.0 to 4.0 feet.
The channel cross-section should be trapezoidal with side slopes of 4:1
(Horizontal/Vertical) or flatter. Bottom width shall be no less than
8.0 feet.

3. Longitudinal Slope

Set the longitudinal slope using Mannings equation and a Man’nings
roughness coefficient of n=0.03, for the 2-year flow rate. If the desired
longitudinal slope can not be satisfied with existing terrain, grade control
checks or small drop structures must be incorporated to provide desired
slope.

4. Final Channel Capacity

Calculate the final (or mature) channel capacity during a 2-year flood
using a Mannings roughness coefficient of n=0.08 and the same
geometry and slope used when initially designing the channel with
n=0.03. The channel shall also provide enough capacity to contain the
flow during a 100-year flood while maintaining one foot of free-board.
Adjustment of the channel capacity may be done by increasing the
bottom width of the channel. Minimum bottom width shall be 8 feet.
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5. Drop Structures

Drop structures should be designed to satisfy the drop structure criteria
of the Major Drainage chapter in Volume 2 of the USDCM.

6. Vegetation

Vegetate the channel bottom and side slopes to provide solid
entrapment and biological nutrient uptake. Cover the channel bottom
with loamy soils upon which cattails, sedges, and reeds should be
established. Side slopes should be planted with native or irrigated turf
grasses.

7. Maintenance Access

Provide access for maintenance along the channel length. Maximum
grades for maintenance vehicles should be 10 percent and provide a
solid driving surface.

10.6 Desi,qn Example
Design forms that provide a means of documenting the design procedure are included in the Design
Forms section. A completed form follows as a design example.
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Additional Ca

porate 9" Layer
of VL Riprap into
Bank Soils
SECTION
NOT TO SCALE

Use Moisture Retaining
Organic Soils in Bottom
(4 to 6 inches deep)

Baseflow Level
Drop Structure or Check

Slope

~ Erosion Protection

SECTION
NOT TO SCALI~

FIGURE CWC-1
Plan and Section of a Constructed Wetland Channel
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Design Procedure Form: Constructed Wetlands Channel (CWC) - Sedimentation Facility
Designer:.
Company:
Date:
Project:
Location:

September 22, 1999

Q2 =

200

cfs

Qloo =

1,600

cfs

A) Channel Side Slopes (Z:I, i.e., HN) (Z,>_ 2.5)

Z=

3.0

B) 2-Year Design Flow Depth (D~)
Maximum D2 = 4’, Minimum D2 = 2’

D2 =

4.00

feet

C) Bottom width of the channel (B~) - 8-foot minimum

B~ =

8.0

feet

D) Top width of the 2-Year Design Water Surface (Wz)

W~ =

32.0

feet

S=

0.0005

Z=
Dz =
Bz =
W~ =
Q~ =
V2 =

3.0
4.0
43.5
67.5
200
0.9

feet
feet
feet
feet
cfs
fps

D~oo =
B~eo =
W~o0 =
V~o0 =

10.2
43.5
126.2
2.2

feet
feet
feet
fps

1. Design Discharge (total)

2. Channel Geometry (New Channel - No Wetland Veg. in Bottom)

3. Longitudinal Slope (Based on a Manning’s n = 0.03
for the 2-year Channel, velocity set to 2 fps)
4. Final Channel Goemetry - Wetland Vegetation in Bottom)
(Based on a Manning’s n = 0.08)
A) Calculated channel geometry required to maintain
design discharge during a 2-year event with mature vegetation
B) Calculated discharge and velocity
during a 2-year event with mature vegetation
C) Geometry and velocity to use for the 100-yeer discharge
if composite channel section is used.

5. Number of grade control structures required
6. Vegetation (Check the type or describe "Other")

4

.(h°riz°ntal/vertical)

feet/feet

number

X Native Grass
~lrrigated Turf Grass
X Wetland Species
Other:

Notes:
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11.0 COVERING OF STORAGE/HANDLING AREAS

11.1 Description
Covering of areas for storage and for handling facilities associated with potential industrial or commercial
pollutants, such as salt piles, oil products, pesticides, fertilizers, etc. will reduce the likelihood of storm
water contamination and will prevent loss of material from wind or rainfall erosion. Coverings can be
permanent or temporary and consist of tarpaulins, plastic sheeting, roofing, enclosed structures, or any
other device that prevent rain and wind from spreading possible contamination.
11.2. General Application
Covering is appropriate for areas where solids (gravel, salt, compost, building materials, etc.) or liquids
(oil, gas, tar, etc.) are stored, prepared, or transferred.
11.3 Advantaqes/Disadvantaqes
11.3.1 General. Coverings can be inexpensive and easy to install. When an enclosed structure is built,
ventilation, lighting, and other issues must be accounted for. Less expensive coverings (tarpaulins,
plastic sheeting, etc.) may require frequent inspection and maintenance.
11.3.2 Physical Site Suitability. The size of the area to be covered will determine the most efficient
and cost effective type of covering. If the area is too large to be entirely covered, at a minimum the
critical areas should be covered.
11.3.3 Pollutant Removal. Spill containment berming can be installed around the covered area to
contain spills until proper removal and disposal can occur.
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12.0 SPILL CONTAINMENT AND CONTROL

12.1 Description
Spill containment within industrial and some commercial sites consists of berming and gates that allow
for the control of spilled material. Berming consists of temporary or permanent curbs or dikes that
surround a potential spill site preventing spilled material from entering surface waters or storm sewer
systems. The berm may be made concrete, earthen material, metal, synthetic liners, or any material that
will safely contain the spill. A potential spill site is one that allows the storage or transfer of potential spill
material. Spill material is that which is not allowed into surface waters or storm sewer systems according
to local, state, or federal regulations. Spill control devices include valves, slide gates, or any other device
which can contain material when required and then release the spilled material in a controlled fashion.
12.2 General Application
Two methods of berming can be used: 1) containment berming that contains an entire spill and 2)
curbing that routes spill material to a collection basin. Containment berming should be of sufficien( size
to safely contain a spill from the largest storage tank, rail car, tank truck, or other containment device
located inside the possible spill area. A small collection basin should be provided for removal of storm
water and leaked material.
Curbing is used to route spill material to a large collection basin. The curb should be of sufficient size to
safely route a spill from the largest storage tank, rail car, tank truck, or other containment device located
inside the possible spill area. A containment device must be provided to safely store the spilled material
until removal is possible.
If the capacity of the containment berming or the collection basin are exceeded, a spill control device
must be used. The spill control device ideally would convey flow into a portable containment device for
removal of the material. However, if material is escaping the berming area through the spill control
9-1-99
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device, two available means of Controlling a spill are to use sorbents (adsorption and absorption through
chemical processes) or gelling agents (physically or chemically gel the spill material; solidification
eventually occurs).
12.3 Advantaqes/Disadvantaqes
12.3.1 General. The spill containment berm is an effective means to prevent spill material from entering
surface waters or storm server systems. In some cases, the spill material may be collected and recycled.
The cost of installation and maintenance will be a function of the type of berm used.
12.3.2 Physical Site Suitability. The sPill area must have an impermeable floor (asphalt or concrete)
so that contamination of groundwater does not occur. If the existing conditions are insufficient to prevent
seepage, an impermeable floor or liner must be installed.
12.3.3 Pollutant Removal. In the event o~ a spill, a method of removal must be provided, such as
application of sorbent materials and the use of a pump or vacuum truck. Any material removed from the
spill site must be disposed of according to local, state, and federal standards. Recycling of the spill
material may be possible if contact or uptake of foreign material is minimal. Water that collects within the
berming due to rainfall or snowmelt must be treated to meet standards before release from the spill area.
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Typical Outlet Structure General Notes
Figure 1 ....................................Typical WQCV Outlet Structure Profiles Including 100- Year Detention
Figure 2 ....................................Typical WQCV Outlet Structure Profiles Including 2- to 10- Year and
100- Year Detention
Figure 2-a Alternative ................Typical WQCV Outlet Structure Profiles Including 2- to 10- Year and
100- Year Detention
Figure 3 ....................................Typical WQCV Outlet Structure Wingwall Configurations
Figure 4 ....................................Orifice Detail.s for Draining WQCV
Figure 5 ....................................WQCV Outlet Orifice Perforation Sizing
Figure 6 ....................................Suggested WQCV Outlet Standardized Trash Rack Design
Figure 6-a .................................Suggested Standardized Trash Rack and Outlet Design for WQCV
Outlets With Circular Openings
Table 6a-1 ......................’. ..........Standardized WQCV Outlet Design Using 2"Di ameter Circular
Openings
Table 6a-2 .................................Standardized WQCV Outlet Design Using 2"Diamtere Circular
Openings
Figure 6-b .................................Suggested Standardized Trash Rack and Outlet Design for WQCV
Outlets With Rectangular Openings
Table 6b-1 .................................Standardized WQCV Outlet Design Using 2"Height Rectangular
Openings
Table 6b-2 .................................Standardized WQCV Outlet Design Using 2"Height Rectangular
Openings
Figure 7 ....................................Minimum Trash Rack Opening Area - Extended Range
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Typical Outlet Structure Notes:
1.

The details shown are intended to show design concepts. Preparation of final design
plans, addressing details of structural adequacy, excavation, foundation preparation,
concrete work, reinforcing steel,backfill, metalwork, and appurtenances, including
preparation of technical specifications, are the responsibility of the design engineer.

2.

Alternate designs to the typical outlet structures shown may be considered; however,
alternate designs must" address the hydroulic and trash handling functional elements of
the structures shown in the Manual.

5.

Wingwalls shown are intended to enable the structure to be backfilled to be flush with the
side slopes of the basin, which is the recommended geometry. Other geometries may be
considered if their designs related to public safety, aesthetics, maintainability, and function
are equal to or better than the designs shown in the Manual.

4.

Permanent Water Surface shown refers to micro-pool for Extended Detention Basin or
permanent pool for Constructed Wetland Basin or Retention Pond.

5.

An orifice plate is shown as the outflow control; however, an upturned pipe, with orifices
may also be used. See Figure .4- for orifice design information.

6.

A Vertical Trash Rack option is generally shown; however, an Adverse-Slope Trash Rack
may also be used. Continuous-Slope Trash Racks for use with WQCV outlets are not
recommended. See figure 6 for trash rack design information.

7.

References are made to 2- or lO-year detention above the WQCV; however, detention
above the WQCV may be sized for any storm event, according to local criteria.

8.

The underdrain, including a shutoff valve, from the perimeter of the pond is required for
a Wetland Basin and a Retention Pond. An underdrain, without a shutoff valve, is
optional for the micro-pool and may be used to help dry the micro-pool during
dry-weather periods.

9.

When outlet designs differ from those shown herein:
a)

Provide needed orifices that are distributed over the vertical height of the
WQCV, with the lowest orifice located at 2’-6" or more above the bottom of
the micro-pool.

b)

Provide full hydraulic calculations demonstrating that the outlet Will provide no
less than the minimum required drain time of the Water ,Quality Capture Volume
for the BMP type being designed.

c)

All outlet openings (i.e., orifices) shall be protected by a trash rack sized to
provide a minimum net opening area called for by Figure 7, and all trash rack
opening dimensions shall be smaller than the smallest dimension of the outlet
orifices.

d)

Trash racks shall be manufactured from stainless steel or aluminum alloy
structurally designed to not fail under a full hydrostatic load on the upstream
side.
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Note: Size 2- through lO0-year overflow
trash rocks with the aid of figure 7.
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Overflow Outlet
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~.~?: ".".~:-:t "_"-;~;t "_".’:-;: "_".’:.’: "

U,d~dr~n

Around
Micro-Pool (Optionel)

~Pop ~OX BU~ [e~ Bp~ion

Overtopping
Overflow ond Emergency
IO0-YR or Lorger Flood Water Surface_~__
}Orifice Plate ~ ’.:~ :.1
Hwocv |
(See Fi~r~-~
/Permunent Wuter 5or#/
&~
~Surfuce~
1~
~rI
~
~
Trash Rack ~/ I
~.
__ (S~e F~g~. ~)-- ~ ~ I~

I

- ~~

/

/

|

/~.1

10-~ Orifice
~:-1~ Control Outlet

"

/ O~U.~ P{p. = ~20~ of ~b-YR C~p~tZ

~~: .::.~": -:’~-:!~-~"~ -~.~-:"( -~::~"~ -~-::~-:.-:-:~.

~Underdrain Around
Micro-Pool (Optional)

Overtopping Spillway OpLion
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Figure 1
Typical WQCV Outlet Structure Profiles
Including l O0-Year Detention
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Note: Size 2- through lO0-year overflow
trash racks with the aid of figure 7.

Overtopping
Emergency Spillway Protection
for Larger Floods --~
\

uu-r~ or Larger Flood Detention
Overflow with Trash Rack-~

2- to IO-YR Detention
Overflow with Trash mack--~ ~
IO0-YR or L~rger Flood W~ter Surface

__
-- -3or4
H~ecv[Permenen, Weter ~~n
~ Surfuce, ~Rg#k ~~ ~ ~:~ Control Outlet
~~

::

}~’ ~[1 lO0-fROri,ice

" ,-, " " ",", " "’-"- ..... - " "’z-(See

Figure
/

Underdruin Around
Micro-Pool (Optionul)-

L 2- to I O-YR Orifice
Control Outlet

Drop Box Outlet Option
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Figure 2
Typical WQCV Outlet Structure Profiles
Including 2- to lO-Year and lO0-Year Detention
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Note: Size 2- through lO0-year overflow
trash racks with the aid of figure 7.

Overtopping
Emergency Spillway Protection
uu-YK or Larger Flood Detention
for Larger Floods
Overflow with Trash Rack---~
\
2- to I O-YR Detention
Overflow with Trash Rack--\ \

IO0-YR or Larger Flood Water Surface \

~CV~r ~ce-.... 5or4
HwQcv~ Perm~nen~ W~ter ~~~~

~

, ~~~’}
-"

. Orifi:~ PI~;~2~
(See Figure 4)

~l

IO0-YR Orifice

:’~

,
Underdrain Around
Micro-Pool (Optional)-

L 2- to IO-YR Orifice
Control Outlet

Drop Box Outlet Option

IO0-YR or Larger -x
Flood Spillway ~

Overtopping
Protection-~

2- to IO-YR Detention Outlet with Trash Rock---7\
IO0-YR or Larger Flood Water Surface ~/ ~
2-~O-YR Wate--~urfac--~--~ ~--/ "-- ~
_

--

-- -- --~~~]or
H~cvI Permanen,
Water 1~~ 3 4:’"

Orifice Plate ~
(See Figure 4)

"

":"
":~
kq

o

_Underdruin Around
Micro-Pool

Overtopping Spillway Option

Urban Drainage and
Flood Control District

Figure 2-a
Alternate
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Typical WQCV Outlet Structure Profiles
Including 2- to lO-Year and lO0-Year Detention
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f-

Base Slab Shown

Jl"/-- Top of Slope (Varies)
Toe of Slope ~

l/

Plan View-Straight Wingwall Option

Toe of Slope

Base
Slab-I ~, .//--Top of Slope (Varies)
Shown

Generally 30° to 60°~

For either a Vertical or Adverse-Slope Trash Rack
a handrail may be required.

Plan View-Flared Wingwall Option

Urban Drainage and
Flood Control District
Drainage Criteria Monual (V.3)

Figure 3
Typical WQCV Outlet Structure
Wingwall Configurations
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Orifice Perforation Details

Sp(m
Width
Of Structure.-’~
See
Figure~
6-o, 6-b~

~-~

’. ":’-’ !.__.._ ol .o_ Jo .__1.

oI

".

¯ ::.~:.

0

..

..::. ::-:

:-:/ L o o Io
B

..::’:
-"’:"
::-:
. ":’"
":’:

..::.?.

I ~ I

:-.

0

. ::.

I’ ~ --{ ..-’-:-:.

°1 I~-T12" -:-:
..’" "
!

L

I Max.

¯"

B

f

Permanent
Water Surface

2’--"
Minimum

- .’- "

. ....., :’.:.::.: .-:..,. f.::!.~.. -..::! ::.. :-.~-.:! ::.- :..::.::..:..-

:-:-", ".-;" :;:::",-:. ";" :.:::’:-:. ,’" ::-:-’: i.-;" ::-:-’:-.’.-;" !-:
A--,m---Circular Openings: Wcono" Obtained From Table 6a-1
Rectangular Openings: Wconc" = (Width of Rectangular Perforation W) + 12"
Rectangular Openings: Wopening (see Figure 6-b) Obtained From Table 6b-1
Sc, see

So, see

o ,oo, o
0 0

oo o

Io°°oi

000

IoOOOoi

Fxem~le Perforet:ion
Note: The goal in designing the outlet is to minimize the number of columns of perforations
that will drain the WQCV in the desired time. Do not, however, increase the diameter of
circular perforations or the height of the rectangular perforations beyond 2 inches. Use the
allowed perforation shapes and configurations shown above along with Figure 5 to determine the
pattern that provides an area per row closest to that required without exceeding it.
Urban Drainage and
Flood Control District
Drainage Criteria Manual (V.3)

Figure 4Orifice Details for
Draining WQCV
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Orifice Plate Perforation Sizing
Circular Perforation Sizing
Chart may be applied to orifice plate or vertical pipe outlet.
Hole Oia Hole Dia
(in) ~’ (in)
1/
0.250
¯ 5/16
0.313
3/8
0.375
7/16
0.4.38
1/2
0.500
9/16
0.563
5/8
0.6.25
11/16
0.688
0,750
3/
13/16
0.813
0.875
7/8
15/16
0.938
1
1.000
1 1/16
1.063
1 1/8
1.125
1 1/4.
I 5/16
1 3/8
1 7/16
1 1/2
1 9/16
1 5/8
1
1
1
1

3/4.
13/16
7/8
15/16
2

Min. S¢
(in)
1
2
2
2
2
3
3
3
3
3
3
5
4.
4.

1.250
1.313
1.375
1.4.38
1.500
1.563
1.625

4.
4.
4.
’~
4.
4.
4.

Area per Row (sq in)
n=2
n=1
n=3
0.05
0.10
0.15
0.08
0.15
0.23
0.11
0.22
0.33
0.15
0.30
0.4.5
0.20
0.39
0.59
0.25
0.50
0.75
0.31
0.61
0.92
0.37
0.74.
1.11
0.#4
0.88
1.33
0.52
1.04
1.56
0.60
1.20
1.80
0.69
1.38
2.07
0.79
1.57
2.36
0.89
1.77
2.66
0.99
1.99
2,98
1.23
1.35
1.4.8
1.62
1.77
1.92
2.07

2.4.5
2.71
2.97
3.25
3.53
3.83
4..15

3.68
4..4.5
4..87
5.30
5.75
6.22

1.750
4.
2.4.1
4..81
41.813
2.58
5.16
1.875
4.
2.76
5.52
1.938
4.
2.95
5.90
2.000
4.
3.14.
6.28
n = Number of columns of perforations

Minimum steel
plate thickness

1/4. "

7.22
7.74.
8.28
8.84.
9.4-2

5/16

* Designer may interpolate to the nearest 32nd inch
to better match the required area, if desired.

Rectangular Perforation Sizing
Rectangular Min. Steel
Hole Width. Thickness
1/4- "
5"

Only one column of rectangular perforations allowed.
Rectangular Height = 2 inches
Rectangular Width (inches) = Required Area per Row (sq in)
2"

Urban Drainage and
Flood Control District
Drainage Criteria Manual (V.5)

6"

1/4 "

7"
8"
9"
10"

5/.32 "
5/16 "
11/32 "
3/8 "

>10"

1/2 "

Figure 5
WQCV Outlet Orifice
Perforation Sizing
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I

N ote: Vertical WQCV Trash Rocks are shown in Figures 6, 6-a, and 6-b for suggested standardized

outlet design. Adverse-Slope Trash Rack design may be used for non-standardized designs, but must
meet minimum design criteria.
Structural Steel Channel
Formed into Concr
See Figures 6-a, 6-b

W¢onc.

Stainless Steel l-3olts
Intermlttant Welds,
See Figures 6-a, 6-b

" """o

"’-’::
¯ "" ." -’"
-.::..:.

" -"’:

-:’"
;.

H
Varies 2’-0"

to 6’-0"

...:,.:
B

"- ":’:"
L":’.’:
" "" : 2’-4"
" ;~": (minimum)
"" " "

:’.:-~

WQCV Trash Racks:

a

Elev( Uon

I.

Well-screen trash racks shall be stainless steel and shall be attached by intermittant
welds along the edge of th, e mounting frame.

2.

Bar grote trash recks shall be aluminum end shell be bolted using stainless steel hardware.

3.

Trash Rock widths ore for specified trash rock material. Finer well-screen or mesh size
then specified is acceptable, however, trash rack dimensions need to be adjusted for
materiels having e different open area/gross area ratio (R value)

Structural design of trash rack shall be based on full hydro.static head with zero
head downstream of the rack.
Overflow Trash Racks:
1.

All trash racks shell be mounted using stainless steel hardware and provided with
hinged and Iockable or boltable access panels.

2.

Trash racks shall be stainless steel, aluminum, or steel. Steel trash racks shall be hot
dip galvanized and may be hot powder pointed after galvanizing.

3.

Trash Racks shall be designed such that the diagonal dimension of each opening is
smaller than the diameter of the outlet pipe.

.

Structural design of trash rack shell be based on full hydrostatic heed with zero
head downstream of the reck.
Urban Drainage and
Flood Control District
Drainage Criteria Manual (V.3)

Figure 6
Suggested WQCV Outlet Standardized
Trash Reck Design
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4-’-0~

8"

i/~FBolt
LockDown
Downor

C8x18.75 American Standard
Structural Steel Channel.--~
Trash Rack Attached By WeldingX
~wqcv Level C

l

Swivel Hinge
~C

Trash Rack
On 6"
Centers

>"
~-[

H,
Vories
2’-0"
to
6’-0"

~
’
=
I U.S. Filter* Stainless
Steel Well-Screen_
I
L(°r equal) Per T~bles--’X~

~
~

~ Micro Pool W.S.
C8x18.75 American

2’-"
Minimum

<

Optional
Control
Orifice Plote

q
Steel Perforoted
./--Flow Control
~Plate
,

I
3" Minimum

n
~~~

> Steel Channel Formed
Into Concrete Bottom-And Sides Of Wc~=.
By Intermittont Welds. L

Section

Steel Perforoted
FlOw Control
ate

_
,,
’’
~

~l

r~,. .........................’-~

,,; ,, ,, Wc~_.

,,":",,,,
FI! w

’,l/Trash Rack Attached 6~-’,’ ’,", "l

-

~,,IL-By Intermittent

~ Welding All Around

Section B-B -

Stainless Steel
Support Bars
No. 93 Stoinless
Steel (U.S. Filter*~
or Equal) Wires

~Sn.[,’1 ’ I

Plan View

From Figure 6, Circular Openings Only

Limits for this Standordized Design:
1.

All outlet plete openings ere circular.

2.

Maximum diameter of opening = 2 inches.

.
Flow

----l--l---- ---l--l--0.139"

0.090"

Section C-C
From Figure 6, Circular Openings Only

R Velue = (net open ereo)/(gross rack eree)
= 0.60

*U.S. Filter, St. Paul, Minnesota, USA
Urban Drainage and

Flood Control District
Drainage Criteria Manual (V.3)
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Figure

Suggested Standardardized Trash Reck
and Outlet Design For WQCV Outlets
With Circular Openings
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Table 6a-1: Standardized WQCV Outlet Design Using 2" Dianeter Circular Openings.
Minimum Width (W con~.) of Concrete Opening for a Well-Screen-Type Trash Rack.
See Figure 6-a for Explanation of Terms.
Maximum Dia.
of Circular
Opening
(inches)
<__0.25
<0.50
< 0.75
< 1.00
~1.25
< 1.50
< 1.75
< 2.00

Width of Trash Rack Opening (W~o,,c.) Per Column of Holes as a Function of Water Depth H
Maximum
Number of
H=2.0’
H=3.0’
H=4.0’
H=5.0’
H=6.0’
Columns
3 in.
3 in.
3 in.
3 in.
3 in.
14
3 in.
3 in.
3 in.
3 in.
3 in.
14
3 in.
6 in.
6 in.
6 in.
6 in.
7
6 in.
9 in.
9 in.
9 in.
9 in.
4
9 in.
12 in.
12 in.
12 in.
15 in.
2
12 in.
15 in.
18 in.
18 in.
18 in.
2
18 in.
2l in.
2! in.
24 in.
24 in.
1
21 in.
24 in.
27 in.
30 in.
30 in.
1

Table 6a-2: Standardized WQCV Outlet Design Using 2" Diameter Circular Openings.
US FilterTM Stainless Steel Well-Screent (or equal) Trash Rack Design
Specifications.
Max. Width
of Opening

Screen #93 VEE
Wire Slot Opening

Support Rod
Type

9"
0.139
#156 VEE
18"
0.139
TE .074"x.50"
24"
0.139
TE .074"x.75"
27"
0.139
TE .074"x.75"
30"
0.139
TE .074"xl.0"
36"
0.139
TE .074"xl.0"
42"
0.139
TE. 105"x 1.0"
~ US Filter, St. Paul, Minnesota, USA

Support Rod,
On-Center,
Spacing
3/~,,
1"
1"
1"
1"
1"
I"

Total Screen
Thickness

Carbon Steel Frame
Type

0.31’
0.655
1.03"
1.03"
1.155"
1.155"
I. 155"

~h"x 1.0"flat bar
3A" x !.0 angle
1.0"x 1½" angle
1.0" x 1½" angle
1 t/4"x 1½"angle
1 t/4’~X 1½"angle
1 t/4’!x 1½" angle

DESIGN EXAMPLE:
Given:
Find:

A WQCV outlet with three columns of 5/8 inch (0.625 in) diameter openings.
Water Depth H above the lowest opening of 3.5 feet.
The dimensions for a well screen trash rack within the mounting frame.

Solution: From Table 6a-1 with an outlet opening diameter of 0.75 inches (i.e., rounded up from 5/8 inch
actual diameter of the opening) and the Water Depth H = 4 feet (i.e., rounded up from 3.5 feet). The
minimum width for each column of openings is 6 inches. Thus, the total width is W ~o,~. = 36 = 18 inches.
The total height, after adding the 2 feet below the lowest row of openings, and subtracting 2 inches for the
flange of the top support channel, is 64 inches. Thus,
Trash rack dimensions within the mounting frame = 18 inches wide x 64 inches high
From Table 6a-2 select the ordering specifications for an 18", or less, wide opening trash rack using US
Filter (or equal) stainless steel well-screen with #93 VEE wire, 0.139" openings between wires, TE
.074" x .50"support rods on 1.0" on-center spacing, total rack thickness of 0.655" and ~,4" x 1.0" welded
carbon steel frame.

Table 6a
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12"

#’-0"
Bolt Down or
Down

C12x25 American Standard
Structural Steel Channel---k
Formed Into ConcreteX

Swivel Hinge

/
A~

~ wqcv Level~

Varies
2°-0"
to
6’-0"

8"

Trash Rack
On 6""

Flow Control
Orifice opiate

Steel Perforated
Control
Plote

I Klemp* KRP Series
I Aluminum Bar Grate
k(or equolL~e~ ~le~

J
/

Outlet Pipe

I ~1~o Poe

~
18~n

~n~mum

~ 2"

-. ~ --

-

. -. ~

.. ~.--

-. ~.

Section
Klemp* KRP Series
Aluminum Bar Grate.

~

Steel Perforated
Flow Control
Plate

From Figure 6, Rectangular Openings Only

Bol~ Bar Gra~e Using S~ainless
Saddle Washers
Treated Steel Bar S~ock

C6x8.2 American
StandardchanneiS~cturalFo~ed

Klemp* KRP
Series (or equal)
Aluminum Bar (;rate.
3/16" Width Bars

(see Table 6b-1)

Section B-B - Plan View
From Figure 6, Rectangular Openings Only

Limits for ~his Standardized Design:
1. All outle~ plate openings are rectangular.

Section C-C
From Figure 6, Rectangular Openings Only

R Value = (net open area)/(gross rack area)
= 0.71 for cross rods on 2" centers

= 0.77 for cross rods on ~-" cen~ers
2. Height of all rectangular openings = 2 inches.
3. For trash rack opening width (Wo~), see Table 6b-1
. Concrete opening for outlet plate (W~.) = W + 12 inches
*Klemp Corporation, Orem, Utah, USA
Urban Drainage and
Flood Control District
Drainage Criteria Manual (V.3)
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Figure 6-b
Suggested Standardardized Trash Rack
and Outlet Design For WQCV Outlets
With Rectangular Openings
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Table 6b-1: Standardized WQCV Outlet Design Using 2" High Rectangular Openings.
Minimum Width (Wope.~.g) of Opening for an Aluminum Bar Grate Trash Rack.
See Figure 6-b for Explanation of Terms.
Maximum Width
W of 2" Height
Rectangular
Opening (inches)
< 2.0
~ 2.5
< 3.0
< 3.5
< 4.0
< 4.5
< 5.0
< 5.5
< 6.0
< 6.5
< 7.0
< 7.5
< 8.0
< 8.5
< 9.0
< 9.5
< 10.0
< 10.5
~< 11.0
< 11.5
< 12.0

Minimum Width of Trash Rack Opening ~’op,~n~) as a Function of Water Depth H
Spacing of
Bearing Bars,
H=2.0 ft.
H=3.0 ft.
H=4.0 ft.
H=5.0 ft.
H=6.0 ft.
Cross Rods
2.0 ft.
2.5 ft.
2.5 ft.
2.5 ft.
3.0 ft.
1-3/16", 2"
3.5 ft.
3.5 ft.
1-3/16", 2"
2.5 ft.
3.0 ft.
3.0 ft.
3.0 ft.
3.5 ft.
3.5 ft.
4.0 ft.
4.0 ft.
i-3/16", 2"
3.5 ft.
4.0 ft.
4.5 ft.
4.5 ft.
5.0 ft.
!-3/16’; 2"
5.0 ft.
3.5 ft.
4.5 ft.
5.0 ft.
5.5 ft.
1-3/16’; 2"
4.0 ft.
4.5 .ft.
5.0 ft.
5.5 ft.
5.5 ft.
1-3/16", 4"
5.5 ft.
6.0 ft.
6.0 ft.
1-3/16", 4"
4.0 ft.
5.0 ft.
4.5 ft.
5.5 ft.
6.0 ft.
6.5 ft.
7.0 ft.
I-3/16", 4"
6.5 ft.
7.0 ft.
7.5 ft.
I-3/16’; 4"
5.0 ft.
6.0 ft.
5.5 ft.
6.5 ft.
7.0’ ft.
7.5 ft.
8.0 ft.
1-3/16", 4"
7.0 ft.
7.5 ft.
8.5 ft.
8.5 ft.
1-3/16’; 4"
6.0 ft.
9.5 ft.
6.0 ft.
7.5 ft.
8.5 ft.
9.0 ft.
1-3/16", 4"
6.5 ft.
8.0 ft.
9.0 ft.
9.5 ft.
10.0 ft.
1-3/16", 4"
N/A
7.0 ft.
8.5 ft.
9.5 ft.
10.0 ft.
1-3/16’; 4"
7.5 ft.
9.0 ft.
10.0 ft.
N/A
N/A
1-3/16’; 4"
8.0 ft.
9.5 ft.
N/A
N/A
N/A
1-3/16", 4"
N/A
N/A
N/A
1-3/16’; 4"
8.5 ft.
10.0 ft.
8.5 ft.
N/A
N/A
N/A
N/A
I-3/16", 4"
9.0 ft.
N/A
N/A
N/A
N/A
1-3/16’; 4"
9.5 ft.
N/A
N/A
N/A
N/A
1-3/16’; 4"
N/A
N/A
N/A
1-3/16", 4"
10.0 ft.
N/A

Table 6b-2: Standardized WQCV Outlet Design Using 2" Height Rectangular Openings.

KlempTM KRP Series Aluminum Bar Grate~ (or equal) Trash Rack Design Specifications.

Water Depth Above Lowest Opening, H
2.0 ft.
3.0 ft.
4.0 ft.
5.0 ft.
6.0 ft.
Kiemp Corporation, Orem, Utah, USA

Minimum Bearing Bar Size, Bearing Bars Aligned Vertically
1" x 3/16"
l-I/4"x 3/16"
1-3/4"x 3/16"
2" x 3/16"
2-1/4"x 3/16"

DESIGN EXAMPLE:
Given:

A WQCV outlet with 2"height by 6.5" width openings.
Water Depth H above the lowest opening of 4.5 feet.

Find:

The dimensions for an aluminum bar grate trash rack.

Solution: Using Table 6b-lfor openings having a width of 6.5 inches and Water Depth H = 5 feet (i.e., round up
from 4.5 feet). The minimum width is 7’6". The net height, after accounting for the 2 feet below the lowest
opening, is 6’-6". An additional 6" must be added to the width and an additional 4" to the height to allow tbr
mounting hardware. Thus,

Table 6b- 1

R0017792

Trash rack dimensions = 8"0" wide by 6’-10"high
Note also from Table 6b4, that for orifice plate rectangular openings wider than 4", cross rod spacing of 4" is
allowed.

From Table 6b-2, select the ordering specifications for H = 5.0 feet or less, a 8.0’wide by 6’-10"high trash rack
using Klemp Corporation aluminum bar grate (or equal) with 2" by 3/16" bearing bars spaced
1-3/16" on-center, cross rods spaced 4 on-center. Bearing, bars are to be aligned vertically.

Table 6b- 1

R0017793

1000
8OO
600
400

200’

100
80

A~ /Ao’t U 77(e-°"~°)

40

20

2

10

4

8

12

16

20

2# ~/ 1-’---00

D = Outlet Diameter or Minimum Dimension, in Inches

Urban Drainage and
Flood Control District
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Figure 7
Minimum Trash Rack Open
Area - Extended Range
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MAINTENANCE RECOMMENDATIONS

1.0 GRASS BUFFER (GB)

Grass buffers require general maintenance of the turf grass cover and repair of any rill or gully
development. Table GB-1 presents a summary of specific maintenance requirements and a suggested
frequency of action.
. TABLE GB-1
Irrigated Grass Buffer Strip Maintenance Considerations
Required Action
Maintenance Objective

Frequency of Action

Lawn mowing

Maintain a dense grass cover at a recommended
length of 2 to 4 inches. Collect and dispose of
cuttings offsite or use a mulching mower.

Lawn care

Use the minimum amount of biodegradable, nontoxic Routine - As needed.
fertilizers and herbicides needed to maintain dense
grass cover, free of weeds. Reseed and patch ’
damaged areas.

Irrigation

Adjust the timing sequence and water cover to
maintain the required minimum soil moisture for
dense grass growth. Do not overwater.

As needed.

Litter removal

Remove litter and debris to prevent gully
development, enhance aesthetics, and prevent
floatables from being washed offsite.

Routine - As needed by inspection

Inspections

Inspect irrigation, turf grass density, flow distribution,
gully development, and traces of pedestrian or
vehicular traffic and request repairs as needed,

Annually and after each major storm
(that is, larger than 0.75 inches in
precipitation).
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Routine - As needed or recommended
by inspection.
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TABLE GB-I
irrigated Grass Buffer Strip Maintenance Considerations
Required Action
Maintenance Objective
Turf replacement

MR-2

To lower the turf below the surface of the adjacent
pavement, use a level flow spreader, so that sheet
flow is not blocked and will not cause water to back
up o.nto the upstream pavement,

Frequency of Action
As needed when water padding
becomes too high or too frequent a
problem. The need for turf replacement
will be higher if the pavement is sanded
in winter to improve tire traction on ice.
Otherwise, expect replacement once
every 5 to 15 years.
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2.0 GRASS SWALES (GS)

Table GS-1 summarizes maintenance needs and related issues and shows the recommended frequency
of various maintenance activities.
Healthy grass can generally be maintained without using fertilizers because runoff from lawns and other
areas contains the needed nutrients. Occasionally inspecting the grass over the first few years will help to

determine if any problems are developing and to plan for long-term restorative maintenance needs.
TABLE GS-I
Grass-Lined Swale Maintenance Considerations
Required Action
Lawn mowing and
Lawn care
Debds and
Litter removal
Sediment removal

Maintenance Objective

Frequency of Action

Maintain irrigated grass at 2 to 4 inches tall and
nonirdgated native grass at 6 to 8 inches tail.
Collect cuttings and dispose of them offsite or
use a mulching mower.

Routine - As needed.

Keep the area clean for aesthetic reasons,
which also reduces floatables being flushed
downstream,

Routine - As needed by inspection, but no
less than two times per year.

Remove accumulated sediment near culverts
and in channels to maintain flow capacity.
Replace the grass areas damaged in the
process,

Routine - As needed by inspection.
Estimate the need to remove sediment
from 3 to 10 percent of total length per
year, as determined by annual inspection.

Grass reseeding and mulching Maintain a healthy dense grass in channel and
side slope,

Nonroutine - As needed by annual
inspection.

Inspections

Routine - Annual inspection is suggested.

Check the grass for uniformity of cover,
sediment accumulation in the swale, and near
culverts.
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3.0 MODULAR BLOCK POROUS PAVEMENT (MBP)

TABLE MBP-1
Modular Block Porous Pavement Maintenance Considerations
Requires Action
Maintenance Objective

Frequency of Action

Debris and litter removal

Accumulated matedal should be
removed as a source control
measure.

Nonroutine - As needed.

Sod maintenance

If sandy loam turf is used, provide
lawn care, the irrigation system, and
inlay depth maintenance as needed.

Routine - As dictated by inspection.

Inspection

Inspect representative areas of
surface filter sand or sandy tuff for
accumulation of sediment or poor
infiltration.

Routine and during a storm event to
ensure that water is not bypassing
these surfaces by not infiltrating.

Replacement of Surface Filter Layer

Remove, dispose, and replace
surface filter media by pulling out turf
plugs and by vacuuming out sand
media from within the annular
spaces of the blocks. Replace with
fresh ASTM C-33 sand and, if
appropriate, sandy loam turf plugs.

Nonroutine - when it becomes
evident that runoff does not rapidly
infiltrate into the surface. May be as
often as every year or as little as
every 5 to 10 years.
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4.0 POROUS PAVEMENT DETENTION (PPD)

TABLE PPD-t
Porous Pavement Detention Maintenance Considerations
Requires Action
Maintenance Objective
Debris and litter removal

Inspection

Replacement of Surface Filter Layer

9-1-99
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Accumulated material should be
removed as a source control
measure.

Frequency of Action
Nonroutine - As needed.

Inspect representative areas of

Routine and during a storm event to

surface filter sand accumulation of
fine sediment,

ensure that water is not bypassing
these surfaces or taking too long to
drain out.

Using a power vacuum remove all
sand media within the annular
spaces of the concrete blocks,
Replace with fresh ASTM C-33 sand,
vibrate into place and remove
excess,

Nonroutine - when it becomes
evident that runoff does not rapidly
infiltrate into the surface, namely, the
ponded water does not drain within
one hour. May be as often as once a
year or as little as once every 5 to 10
years.
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5.0 POROUS LANDSCAPE DETENTION (PLD)

TABLE PLD-1
Porous Landscape Detention Maintenance Considerations
Required Action

Maintenance Objectives

Frequency

Lawn mowing and vegetative care

Occasional mowing of grasses and
weed removal to limit unwanted
vegetation. Maintain irrigated turf
grass as 2 to 4 inches tall and
nonirrigated native turf grasses at 4 to
6 inches.

Routine - Depending on aesthetic
requirements.

Debris and litter removal

Remove debris and litter from
detention area to minimize clogging
of the sand media.

Routine - depending on aesthetic
requirements

Landscaping removal and
replacement

The sandy loam turf and landscaping
layer will clog with time. This layer
will need to be removed and
replaced, along with all turf and ~ther
vegetation growing on the surface, to
rehabilitate infiltration rates,

Every 5 to 10 years, depending on
infiltration rates needed to drain the
WQCV in 12-hours or less. May
need to do it more frequently if
exfiltration rates are too low to
achieve this goal.

Inspections

Inspect detention area to determine if
the sand media is allowing
acceptable infiltration.

Routine- bi-annual inspection of
hydraulic performance
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6,0 EXTENDED DETENTION BASINS (EDB)

Extended detention basins have low to moderate maintenance requirements. Routine and nonroutine
maintenance is necessary to assure performance, enhance aesthetics, and protect structural integrity.
The dry basins can result in nuisance complaints if not properly designed or maintained. Bio-degradable
pesticides may be required to limit insect problems. Frequent debris removal and grass-mowing can
reduce aesthetic complaints. If a shallow wetland or marshy area is included, mosquito breeding and
nuisance odors could occur if the water becomes stagnant. Access to critical elements of the pond (inlet,
outlet, spillway, and sediment collection areas) must be provided. The basic elements of the maintenance
requirements are presented in Table EDB-1.
TABLE EDB-I
Extended Detention Basin Maintenance Considerations
Required Action
Maintenance Objective

Frequency of Action

Lawn mowing and lawn care

Routine - Depending on aesthetic
Occasional mowing to limit unwanted
vegetation. Maintain irrigated turf grass as requi.rements.
2 to 4 inches tall and nonirrigated native
turf grasses at 4 to 6 inches.

Debris and litter removal

Remove debris and litter from the entire
pond to minimize outlet clogging and
improve aesthetics,

Routine - Including just before annual
storm seasons (that is, April and May)
and following significant rainfall
events.

Erosion and sediment control Repair and revegetate eroded areas in the Nonroutine- Periodic and repair as
basin and channels,
necessary based on inspection.
Structural

Repair pond inlets, outlets, forebays, low
flow channel liners, and energy
dissipators whenever damage is
discovered.
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TABLE EBB-1
Extended Detention Basin Maintenance Considerations
Required Action
Maintenance Objective

Frequency of Action

Inspections

Inspect basins to insure that the basin
continues to function as initially intended,
Examine the outlet for clogging, erosion,
slumping, excessive sedimentation levels,
overgrowth, embankment and spillway
integrity, and damage to any structural
element.

Routine - Annual inspection of
hydraulic and structural facilities. Also
check for obvious problems during
routine maintenance visits, especially
for plugging of outlets.

Nuisance control

Address odor, insects, and overgrowth
issues associated with stagnant or
standing water in the bottom zone.

Nonroutine - Handle as necessary
per inspection or local complaints.

Sediment removal

Remove accumulated sediment from the Nonroutine - Performed when
forebay, micro.-poo~, and the bottom of the sediment accumulation occupies
basin.
20 percent of the WQCV. This may
vary considerably, but expect to do
this every 10 to 20 years, as
necessary per inspection if no
construction activities take place in
the tributary watershed. More often if
they do. The forebay and the
micro-pool will require more frequent
cleanout than other areas of the
basin, say every 1 or 2 years.
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7.0 SAND FILTER EXTENDED DETENTION BASIN (SFB)

TABLE SFB-I
Sand Filter Detention Basin Maintenance Considerations
Required Action
Maintenance Objectives

Frequency

Debds and litter removal

Remove debris and litter from
detention area to minimize clogging
of the sand media.

Routine - depending on aesthetic
requirements

¯ Landscaping removal and
replacement

If the sand filter is covered with rock
mulch, bluegrass, or other
landscaping covers, the cover must
be removed to allow access to the
sand media. Replace landscaping
cover after maintenance of sand
media is complete.

Every 2 to 5 years

Scarify Filter Surface

Scarify top 3 to 5 inches by raking
the filter’3 surface,

Once per year or when needed to
promote drainage.

Sand filter removal

Remove the top 3 inches of sand
from the sand filter. After a third
removal, backfill with 9 inches of new
sand to return the sand depth to
18 inches. Minimum sand depth is
12 inches¯

If no construction activities take
place in the tributary watershed,
every 2 to 5 years depending on
observed drain times, namely when it
takes more than 24 hours to.empty
3-foot deep pool. Otherwise more
often¯ Expect to clean out forebay
every 1 to 5 years.

Inspections

Inspect detention area to determine if Routine- bi-annual inspection of
the sand media is allowing
hydraulic performance, one after a
acceptable infiltration,
significant rainfall.
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8.0 CONSTRUCTED WETLANDS BASIN (CWB)

To achieve and maintain a healthy wetland for water quality enhancement, the proper depth and the
spatial distribution of growth zones must be maintained. Table CWB-2 summarizes suggested activities
and their frequencies to maintain an operational wetland.
TABLE CWB-1
Constructed Wetlands Maintenance Considerations
Required Action
Maintenance Objective

Frequency of Action

Lawn mowing and lawn care

Mow occasionally to limit unwanted
vegetation. Maintain irrigated turf grass at 2
to 4 inches tall and nonirrigated native turf
grasses at 4 to 6 inches.

Routine - Depending on aesthetic
requirements.

Debris and litter removal

Remove debris and litter from entire pond to
minimize outlet clogging and aesthetics,
Include removal of floatable material from
the pond’s surface.

Routine - Including just before annual
storm seasons (that is, in April and May)
and following significant rainfall events.

Sediment removal

Remove accumulated sediment and muck
along with much of the wetland growth. Reestablish growth zone depths and spatial
distribution. Revegetate with original wetland
species,

Nonroutine - Every 10 to 20 years as
needed by inspection if no construction
activities take place in the tributary
watershed. More often if they do. Expect
to clean out forebay every 1 to 5 years.

Aquatic plant harvesting

Cut and remove plants growing in wetland
(such as cattails and reeds) to remove
nutrients permanently with manual work or
specialized machinery,

Nonroutine until further evidence
indicates such action would provide
significant nutdent removal. In the
meantime, perform this task once every
5 years or less frequently as needed to
clean the wetland zone out.
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TABLE CWB-t
Constructed Wetlands Maintenance Considerations
Required Action
Maintenance Objective
Inspections

Observe inlet and outlet works for
operability. Verify the structural integrity of
all structural elements, slopes, and
¯ embankments.
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Frequency of Action
Routine - At least once a year,
preferably once during one rainfall event
resulting in runoff.
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9.0 RETENTION POND (RP)

The amount of construction activity within a basin, the erosion control measures implemented, and the
size of the basin will influence the frequency of sediment removal from the pond. With aggressive erosion
control is practiced in the tributary watershed, it is estimated that accumulated sediment will need to be
removed at 5- to 20-year intervals. Table RP-1 summarizes the required maintenance activities and their
frequency for retention ponds.
TABLE RP-1
Retention Pond Basin Maintenance ~onsiderations
Required Action
Maintenance Obiective
Lawn mowing and lawn
Mow occasionally to limit unwanted vegetation.
Maintain irrigated turf grass 2 to 4 inches tall and
care
non-irrigated native turf grasses at 4 to 6 inches.

Frequency of Action
Routine - Depending on aesthetic
requirements.

Debris and litter removal

Remove debris and litter from the entire pond to
minimize outlet clogging and aesthetics. Include
the removal of floatab~e material from the pond’s
surface,

Erosion and sediment
control

Regrade and revegetate eroded and slumped
Nonroutine - Periodic and repair as
areas above the pond and along channels. Repair necessary based on .inspection.
damaged inlet and outlet energy dissipators.

Inspections

Inspect the retention pond for functioning as
initially intended. Pay attention to outlet clogging,
Also note erosion, slumping, sedimentation levels,
overgrowth, embankment and spillway integrity,
and damage to structural elements of the facility.

Nuisance control

MR-12

Routine - Including just before annual
storm seasons (that is, April and May)
and following significant rainfall
events.

Routine- Annual inspection of
hydraulic and structural facilities.
Biannual performance and
maintenance inspections.

Address odor issues, insects, and overgrowth with Nonroutine - As necessary per
appropriate measures,
inspection or local complaints.
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TABLE RP-1
Retention Pond Basin Maintenance Considerations
Required Action
Frequency of Action
Maintenance Obiective
Structural repairs
Repair such items as inlet/outlet works and energy Nonroutine - As necessary per
dissipator liners. Stabilize banks and berms,
inspection.
Repair damage caused by larger storm events.
Sediment removal

Empty the pond, divert the base flow, and dry out Nonroutine - As indicated per
bottom sediments in fall and winter months to
inspections and sediment
allow access with backhoe. Remove accumulated accumulation. Expect to do this every
sediment along with aquatic growth overlaying
10 to 20 years if no construction
them. Re-establish original design grades and
activities take place in the tributary
watershed. More often if they do.
volumes and replant aquatic vegetation,
Expect to clean out the forebay every
1 to 5 years.

Aquatic Growth Harvesting Remove aquatic plants such as cattails or reeds,
Nonroutine - Perform every 5 to
which also permanently removes nutrients. Use an 15 years or as needed to control their
aquatic harvester and dispose of the material
accumulation.
offsite.
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10.0 CONSTRUCTED WETLANDS CHANNEL (CWC)

To achieve and maintain a healthy wetland for water quality enhancement, the proper depth and the
spatial distribution of growth zones must be maintained. Table CWC-1 summarizes suggested activities
and their frequencies to maintain an operational wetland.
TABLE CWC-I
Constructed Wetlands Maintenance Considerations
Required Action
Maintenance Objective
Lawn mowing and lawn care

Debris and litter removal
Sediment removal

Aquatic plant
harvesting

Inspections

MR-14

Mow occasionally to limit unwanted
vegetation. Maintain irrigated turf grass at 2
to 4 inches tall and nonirrigated native turf
grasses at 4 to 6 inches.
Remove debris and litter from the channel.
Remove accumulated sediment and muck
along with wetland vegetation growing on
top of it. Re-establish growth zone depths
and revegetate with original wetland
species.
Cut and remove plants growing in wetland
(such as cattails and reeds) to remove
nutrients permanently with manual Work or
specialized machinery,
Observe inlet and outlet works for
operability. Verify the structural integrity of
all structural elements, slopes, and
embankments.

Frequency of Action
Routine - Depending on aesthetic
requirements.
Routine - Including just before annual
storm seasons (that is, in April and May)
and following significant rainfall events.
Nonroutine - Every 10 to 20 years as
needed by inspection if no construction
activities take place in the tributary
watershed. More often if they do.
Nonroutine until further’evidence
indicates such action would provide
significant nutrient removal. In the
meantime, perform this task once every
5 years or less frequently as needed to
clean the wetland zone out.
Routine - At least once a year,
preferably once during one rainfall event
resulting in runoff.
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1.0 INTRODUCTION
1.1 Overview
This chapter contains guidance for incorporation of BMPs for controlling stormwater discharges at
industrial and commercial facilities. The guidance addresses:
¯

Planning Consideratio.ns for establishment of BMPs for new and existing facilities.

¯

An evaluation of the possible pollutant.sources that are found at industrial and commercial sites.

¯

Recommendations on structural and nonstructural controls for stormwater discharges from these
facilities.

1.2 Al~licabilitv
The BMPs described in this section are applicable to many different circumstances that occur at
industrial and commercial locations. While this section is directed toward application to smaller
industries and any size commercial facility, many of the practices are applicable to any size of facility. It
is anticipated that the majority of industries that may develop BMPs will be manufacturers of different
products.
Commercial sites which may find this information of value are those that store materials outside, use or
store large quantities of hazardous or toxic chemicals as part of their business or perform activities that
could result in discharges into the storm sewer such as vehicle maintenance and painting.
The requirement to develop and implement best management plans is usually a result of the regulatory
requirement that industries obtain NPDES stormwater permits. In some cases, specific local
governments may require implementation of BMPs to address water quality. Some local governments
may wish to receive copies of stormwater management plans developed by industries. It is
recommended that local governments be contacted for additional requirements.
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2.0 PLANNING CONSIDERATIONS

There are many different measures that can be taken to minimize the impact on water quality from
commercial and industrial facilities. These measures are called best management practices (BMPs).
They are usually divided into structural practices, which involve the construction of a system to remove
contaminants to nonstructural. The latter includes those measures which are aimed at controlling the
l~uman factor’: They are procedural in nature.
Incorporation of structural BMPs is most easily done prior to construction of the facility when site layout is
still under design. Many practices, such as providing coverage and containment around potential
pollutant sources can be incorporated during the design of buildings or layout of the site. At the planning
stage, it is possible to incorporate the different elements that can address both stormwater and other
regulatory concerns with out the need for.later plant modifications.
For existing facilities, it is necessary for the owner/operator to evaluate the current activities that take
place on site. Based on this evaluation, it may be necessary to retrofit existing structures as part of the
incorporation of best management practices. Other concerns regarding existing facilities include that
there may be significant limitations in trying to find room for structural BMPs that require large amounts
of land (for example, detention basins). Structural BMPs that do not require significant amounts of land
such as infiltration basins are more likely to be incorporated into existing facilities. Nonstructural BMPs
have no problems being implemented into existing facilities and developed areas.
The first step in planning for the inclusion of best management practices at new or existing sites is to
evaluate what activities take place at the site and the possible pollutant sources may be at the site.
Once the sources are identified, best management practices that address them can be determined. The
assessment and evaluation process is:
1.) Assess the activities on the site that could be potential sources of storm water pollution from the
facility because of the material that is used in the process or because of the byproducts/products
of the process. Activities to assess include the storage of materials or equipment, waste disposal
practices, formation of products from raw materials, coating of materials, generation df power,
etc.
2.) Based on the assessment of activities, conduct a material inventory to determine what materials
are kept on the site that could cause a problem if they were discharged from the site. It is
important also to evaluate the quantities of these materials. Some materials may be of concern
only if stored or used in significant quantities.

IC-2
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3.) For existing facilities, evaluate past spills and leaks to determine if there are any materials or
activities that create chronic stormwater runoff pollution problems. Inadequate clean up of spills
can result in contamination.
4.) Evaluate the data gathered and determine where potential pollutant sources or potentially
polluting activities (i.e., fueling) are located. This could be done by the creation of a map.
Based on the results,.a determination on what structural or nonstructural measures are required
can be made. Potential sources can be addressed singularly or in combination.
5.) For existing sites, once the sources have been determined, a review of the site and current
practices shpuld occur to determine if present practices/measures are adequate to protect water
quality.
6.) Evaluate existing conditions at the site. A determination should be made of storm water
drainage patterns.
7.) Determine the BMPs that are best for your site. It is important that each source be addressed by
a BMP or a group of BMPs. Where possible, a single BMP can be used to address multiple
sources. Factors which should be evaluated in choosing BMPs are:
Pollutants Controlled: BMPs which address sediment may not control oils.
¯

Effectiveness of BMPs: Each control measure should provide a sufficient pollutant control to
warrant its inclusion.

¯

Reliability/Sustainabilit¥: Measures should be effective over an extended time and be able
to be properly implemented over time.

¯

Implementation Cost: Control measures with low planning, design, and land acquisition,
construction, and equipment costs should be chosen.

¯

Maintenance Costs: Control measures with low operation, maintenance, repair, support
service, and replacement costs should be preferred.

¯

Public Acceptability: BMPs should be assessed on ihe expected response from the public.

,

Aqency Acceptability: BMPs should be evaluated on the expected response of agencies
which wilt oversee the measures taken and their relationship to regulatory requirements.
Risk Liability: Control measures should be evaluated in terms of the risks or liabilities which
occur during implementation.
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8.) Once the BMPs are implemented it will be necessary to ensure that structural BMPs are properly
operated and maintained and that employees are carrying out nonstructural type BMPs. This
may involve making checks on BMPs, designation of responsible individuals for BMPs and
education of employees in your pollution prevention efforts.
9.) It is important following implementation of BMPs that they be re-evaluated. Changes in the
business may result in the ability to discontinue certain BMPs and implementation others.
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3.0 POLLUTANT SOURCES

To develop a useful evaluation of.the potential risk of stormwater pollutant sources it is necessary to
review the use of the site, pollutant sources, the topography of the site, the locations of activities and
material storage and to understand where spills are likely to occur.
3.1 Topography
As discussed above, a review of the site drainage patterns should be made to determine where runoff
from potential sources of pollutants drains. This is important for several reasons. Drainage patterns are
useful in determining where structural controls can be established, where different run-on sources
commingle, and it may also show where it is possible to grade a site to prevent run-on from offsite
drainage areas that have a high potential for polluting stormwater.
3.2 Activities That Pose a Potential Stormwater Impact
The following activities have the potential to cause an impact on stormwater runoff quality from an
industrial or commercial sites:
3.2.1 Fuelinq Areas. When stormwater mixes with fuel spilled or leaked onto the ground, it becomes
polluted by petroleum based materials that are harmful to humans, fish, and wildlife. Fuel overflows
during storage tank filling can be a major source of contamination. This could occur at large industrial
sites or at small commercial sites such as gas stations, convenience stores, strip malls or garages.
Sources of contaminates typically are:
¯

Spills and leaks during fueling or oil delivery,

¯

Spills caused by topping off"fuel tanks,
Allowing rainfall to run onto the fuel area,
Hosing or washing down of the fuel area, or

¯
¯
¯

Mobile fueling operations.

3.2.2. Vehicle and Equipment Maintenance and Stora.qe. Vehicle and equipment maintenance
operations use materials and create wastes that can be harmful to humans and the environment if not
property handled. Stormwater runoff from these areas can become polluted with a variety of
contaminates including solvents and degreasing products, waste automotive fluids, oils and greases,
acids and caustic wastes. Sources of contaminates typically are:
¯

Parts cleaning,

¯

Shop cleanup,

¯

Spilled fuel, oil, or other materials such as battery acid,
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Replacement of fluids, such as oil, oil filters, hydraulic fluids, transmission fluid and radiator
fluids,

¯
¯

Dripping fluids from vehicles and equipment, and
Disposal of greasy rags, oil filters, air filters, batteries, battery fluids, spent coolant, degreasers,
oils, etc.

3.2.3 Painting. Many painting operations use materials or create wastes that are harmful to humans
and the environment. Paint solvents used to remove or thin paint and dusts from sanding and grinding
operations contain toxic metals like cadmium and mercury. These can pollute stormwater and create
significant water quality impacts. Sources of contamination typically are:
¯

Painting and chemical paint removal,

¯

Sanding or paint stripping

¯

Spills of paint or paint thinner,

¯

Sand blasting residue, or

¯

Equipment painting.

3.2.4 Washinq. Washing vehicles and equipment outdoors or in areas where wash water flows onto the
ground can pollute stormwater. Vehicle wash water is considered process water not stormwater.
Operators must have a NPDES/CDPS permit to discharge vehicle wash water. Wash waters can contain
high concentrations of oil and grease, solvents, phosphates, and high-suspended solids loads. Sources
of washing contamination typically include:
¯
¯

Outside equipment or vehicle cleaning (washing, degreasing, or steam cleaning),
Wash water discharge to the ground or directly to storm drain,

¯

Mobile fleet washing, or

¯

Pressure washing of buildings.

Other types of washing include spraying down concrete and asphalt surfaces such as those outside of
commercial sites where sales of products may have occurred, areas where dirt and mud have
accumulated, loading dock areas, or parking and sidewalk areas that have accumulated wastes. These
activities must have an NPDES or ICDPS permit. In some cases, these types of discharges are
incorporated into the municipality stormwater permit. These areas also need to be taken into
consideration with the possibility of potentially polluting stormwater.
3.2.5 Loading and Unloadinq.. Loading and unloading operations usually take place outside on docks,
truck, terminals or outside storage or staging areas at both industrial and commercial sites. Materials
spilled, leaked or lost during loading and unloading may collect in the soil or other surfaces and be
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carried away by runoff, or when the area is cleaned. Rainfall may wash pollutants off machinery used to
unload and load materials. Typically sources of contamination include:
¯

Pumping of liquids or gases to or from a truck or rail car into a storage facility,

¯

Pneumatic transfer of dry chemicals to or from the vehicles,

¯

Transfer by mechanical conveyor systems, or

¯

Transfer of bags, boxes, drums, or other containers by forklift, trucks, or other material handling
equipment.

3.2.6 Above Ground Tanks-- Liquid Storaqe Accidental releases of chemicals from above ground
liquid storage tanks can contaminate storm water with many different pollutants. Materials spilled,
leaked, or lost from storage tanks may accumulate in soils or on other surfaces and be carried away by
runoff. Typical causes of contamination from accidental releases include:
¯

External corrosion and structural failure,

¯

Installation problems,

¯

Spills and overfills due to operator error,

¯

Failure of piping systems including pipes, pumps, flanges, couplings, hoses, and valves, or

¯

Leaks or spills during pumping of liquids or gases from trucks or rail cars to a storage facility or
vice versa.

3.2.7 Outside Manufacturin.q. Outside manufacturing activities can also contaminate stormwater
runoff. Activities such as parts assembly, rock grinding or crushing, metals painting or coating, grinding
or sanding, degreasing, parts cleaning or operations that use hazardous materials are of concern. Metal
and wood shavings, excess lubricants, and other residuals resulting from outside manufacturing that are
left on the ground can also be washed into the drainage system. Typical contaminate sources include:
¯
¯

Processes or equipment that generate dust, vapors or other emissions,
Outside storage of hazardous materials and raw materials,

¯

Dripping or leaking fluids from equipment or processes,

¯

Liquid wastes discharged directly onto the ground or into the storm sewer, or
Concrete manufacturing (pipes, inlets, etc.).

¯

3.2.8 Waste ManaqemenL Areas where industrial or chemical waste is stored, treated or disposed of
can cause stormwater pollution. Wastes spilled, leached, or lost from management areas or outside
manufacturing activities may build-up in soils or on other surfaces and be carried away by rainfall runoff.
There is also the potential for liquid wastes from lagoons or surface impoundments to overflow to surface
waters or soak the soil where they can be picked up by runoff. Possible stormwater contaminants
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include toxic compounds, oil and grease, oxygen-demanding organics, paints and solvents, heavy metals
and high levels of suspended solids.
In addition to the management of wastes from industrial facilities, the management of solid wastes at
commercial sites is also of concern. Improper disposal of liquid wastes in a solid waste dumpster can
result in the liquids draining out of the container and into the stormwater system. Lack of coverage of
waste receptacles can resuJt in rainwater seeping through the material and collecting contaminants or the
material being blow around the site and into the stormwater collection system.
Typical contaminate sources include:
¯

Landfills,

¯
¯

Waste Piles,
Wastewater and solid waste treatment and disposal,

¯

Land application sites,

¯

Dumpsters, or

¯

Unlabeled 55-gallon drums.

3.2.9 Outside Storaqe of Materials. Raw materials, by-products, finished products, containers, and
materials storage areas exposed to rain and/or runoff can pollute storm water. Stormwater can become
contaminated by a wide range of contaminates (e.g. metals, oils and grease, sediment) when solid
materials wash off or dissolve into water, or by spills or leaks. Typical contaminate sources include:
¯

Fuels,

¯

Raw materials,

¯

By-products,

¯

Intermediates,

¯
¯

Final products,

¯

Process residuals, or
Wind-blown debris.

3.2.10 Salt Stora.qe. Salt left exposed to rain or snow may migrate to the stormsewer or contaminate
soils. Salt spilled or blown onto the ground during loading or unloading will dissolve in stormwater runoff.
Stormwater contaminated with salt in high concentrations can be harmful to vegetation and aquatic life.
Salty stormwater runoff soaking into the ground may contaminate ground water, thus making the
groundwater unsuitable as a drinking water supply. Typical contaminate sources include:
¯
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Salt loading and unloading areas located outside or in areas where spilled salt can contaminate
stormwater, or

¯

Salt/sand storage piles used for deicing operations.

3.2,11 Parkinq. Areas where customers park can also be a source of contamination. Typical sources
of contamination can include:
¯

Improper disposal of trash

¯

Leaky vehicles can result in oils and other contaminants being deposited in the parking lot and
then washed to the stream during a storm event.

3.2.t2 Bare Soil. Bare soil areas occur at industrial and commercial sites where no pavement has been
laid or adjacent to areas where pavement has been laid. They occur most often in areas that are under
development. Bare soil areas can be caused by individuals that repeatedly park on these areas, use the
areas as exits or a different route to another area, or even from repeated pedestrian walking. The
sediment in the area that will be contaminated by the activities that occur on the area, therefore, the
following can be practiced to remedy the problems. Typical sources of contamination include:
¯
¯

Sediment from stormwater runoff, or
Improper disposal of trash.

3.2.13 Landscapinq Practices. Chemicals used to maintain landscaping areas can have a significant
impact on the water quality of stormwater runoff. Herbicides, pesticides, and fertilizers can be washed
into create impacts if they are not applied correctly. Contaminant sources include:
¯

Improper storage of chemicals,

¯
¯

Improper storage cleaning equipment used to apply these chemicals, or
Improper application.
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4.0 ASSESSMENT AND SELECTION OF BEST MANAGEMENT PRACTICES
Once information has been gathered on the sources of potential pollutants, it is necessary to determine
the suitable BMPs to be used. To do this, it is necessary to first screen the BMPs, then rank them.
4.1 Screeninq Best Manaqement Practices
Once the potential sources.have been identified, one of the next steps is to determine what BMPs would
be appropriate for the types of pollutants. A list of the various structural and non-structural BMPs that
are effective for addressing the pollutants should be developed. As part of this process, obviously
inappropriate practices are eliminated. Criteria to be used includes primary pollutants removed, drainage
area served, soil conditions, land requirements, and institutional structure. It is important to understand
BMP effectiveness.
4.1.1 Non-Structural BMPs. Since the number of possible BMPs is large, initial screening will reduce
the number of prior to final screening. Practices can be divided into subpractices. For example, a solid
waste practice could be divided into management of leaves, litter, and yard waste.
To screen BMPs, one could develop a matrix. For example, one axis would list the BMPs while the
other, the criteria. The BMP would be rated on a range of 1 to 5 for each criteria. Criteria which may be
appropriate for non-structural BMPs include:
Pollutant Removal: Different source control practices are designed to address different
pollutants. BMPs which address the pollutants of primary concern should receive the highest
ranking.
¯

Existinq Business Structure: Some practices implemented require a specific structure to work
effectively. For example, delaying on inspections may .not be practical if there are insufficient
resources or knowledge to perform the inspection.

¯ Acceptance: Employees need to understand and accept the requirements to modify their
behavior. Practices which meet with resistance will not be implemented and should be
eliminated.
¯

Authority: Employees implementing the practices need the authority to require that certain
actions occur, and to take appropriate follow-up when problems occur. Practices which require
levels of authority to be implemented which do not exist should be eliminate.

¯

Technical Feasibility: BMPs which require large expenditures or extensive efforts might not be
suitable for small industries which lack resources.

¯
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Effectiveness of BMPs: Each control measure should provide a sufficient pollutant control to
warrant its inclusion.

¯

Reliability/Sustainability: Measures should be effective over an extended time and be able to be
properly implemented over time.

¯

Implementation Cost: Control measures with low planning, design, and land acquisition,
construction, and equipment costs should be chosen.

¯

Maintenance Costs: Control measures with low operation, maintenance, repair, support service,
and replacement costs should be preferred.

¯

Public Acceptability: BMP should be assessed on the expected response from the public.

¯

Aqenc¥ Acceptability: BMPs should be evaluated on the expected response of agencies which
will oversee the measures taken and their relationship to regulatory requirements.

¯

Risk Liability: Control measures should be evaluated in terms of the risks or liabilities which
occur during implementation.

Based on the results of this screening, a list of potential BMPs would be determined.
An additional review would be done of those BMPs which were found to be the most desirable. An
option for selection of the BMPs is to divide them into source controls, hydraulic controls, and treatment
options. The development of alternatives which mix the various BMPs would be the next step. These
alternatives could be ranked based on cost and implementability. The best alternative would then be
implemented.
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5.0 STRUCTURAL CONTROLS
Table IC-1 provides a listing of structural controls that could be applied to the various sources to address
stormwater runoff from industrial and commercial sites. A detailed description of the control can be
found in the chapter on Structural BMPs.
TABLE IC-1
Su99ested Structural Controls
Control

Sources

Applicability

Grass Buffer

Parking Areas

Applicable to Industrial and Commercial
Operations

Grass Swale

Parking Areas

Applicable to Industrial and Commercial
Operations

Modular Block Parsons
Pavement

Parking Areas

Applicable to Industrial and Commercial
Operations

Pavement Micro-Detention

Parking Areas

Applicable to Industrial and Commercial
Operations

Landscape Micro-Detention

Parking Areas

Applicable to Industrial and Commercial
Operations

Extended Detention Basin

Parking Areas

Applicable to Industrial and Commercial
Operations

Constructed ’Wetlands

Parking Areas

Applicable to Industrial and Commercial
Operations

Retention Pond

All Sources

Associated with Industrial or commercial
operations with storage of large quantities
of toxic pollutants.

Constructed Wetlands
Channel

Parking Areas

Applicable to Industrial and Commercial
operations

Spill Containment and Control
(Containment Diking, Curbing,
Installation of spill and
overflow protection)

Liquid Storage, Washing,
Applicability to all Industrial and
Manufacture, Outside Storage,
Commercial operations
Waste Management, Fueling Areas,
Loading and Unloading

Covering of Storage/Handling
Facilities

Fueling Areas, Loading and
Applicability to all Industrial and
Unloading, Liquid Storage, Material Commercial operations
Storage, Outside Manufacturing,
Waste Management

IC-12
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6.0 NONSTRUCTURAL CONTROLS
Table IC-2 provides a listing of nonstructural controls that could be applied to potential pollutant sources
to address stormwater runoff from industrial and commercial sites. A detailed description of the control
can be found in the Chapter on Nonstructural BMPs.
TABLE IC-2
Summary of Nonstructural BMPs
BMP

Source

Applicability

Household Wastes and Toxics

Litter

Most likely associated with Commercial
operations such as fast food restaurants.

Used Oil and Automotive
Fluids

Associated with Commercial operations that
perform vehicle maintenance such as gasoline
stations, quick lube shops, etc.

Toxic Wastes

Associated with Commercial and Industrial
facilities. Toxic wastes are used everywhere.

Pesticides, Herbicides, and
Fertilizer

Application to Landscaping

Associated with Commercial and Industrial
facilities which must maintain open areas.
Pesticides may also be used at sites to control
insects such as office buildings and restaurants.

Illicit Discharge Controls

Accidental Spill Response

Associated with Commercial or Industrial sites
which transport, store, or dispose of toxic
substances.

Illicit Connections

Associated most closely with old industrial sites
where the plumbing system is not well known.

Good Housekeeping Mitigation Operation and Maintenance

Preventative Maintenance

Spill Prevention and
Response, Minimization of
Exposure
Painting Operations

Associated with Commercial and Industrial sites
which store materials or equipment outside.

Material Storage Practices

Associated with Industries which keep a large
amount of materials onsite.

Vehicles and Equipment

Associated with medium to large Industrial
facilities. Also associated with commercial
operations which’ perform vehicle maintenance
such as fleet operations.

Building and Grounds

Associated with large Commercial or Industrial
facilities.

Spill Prevention Measures,
Identification of Spill Areas,
Spill Response Procedures

Associated with Commercial operations which
are automotive related, and industries.

Painting, Sand Blasting, and Associated with Commercial operations which
Cleanup
perform painting or stripping of painted objects,
specifically operations which finish metal such as
auto painting.

9-1-99
Urban Drainage and Flood Control District

1C-13

R0017823

INDUSTRIAL AND COMMERICAL BMPS

TABLI= IC-2
Summary of Nonstructural BMPs
BMP

Source

DRAINAGE CRITERIA MANUAL (V. 3)

Applicability

Above Ground Storage Tanks Tanks

Associated with Industrial facilities or large
commercial operations with above ground tanks
for the storage of oils or other liquids used in
bulk.

BMP Loading and Unloading

Docks

Associated with Industrial sites and large or
medium Commercial operations which receive
materials in bulk. Examples include stores which
receive landscaping chemicals, paints, solvents.

Tanker Trucks to Tanks

Associated with Industries and medium or large
commercial operations and gasoline stations of
any size.

Fuel Operations

Fuel Dispensing Area, General Associated with Industrial and Commercial
Facility
operations which have fueling operations such s
transportation fleets or gasoline stations.

Outside Material Storage

Outside Materials

Associated with Industrial or Commercial
operations which store materials outside.

Vehicle and Equipment
Washing

Vehicle and Equipment
Washing

Applies to Industrial and Commercial operations
which wash vehicles or equipment outside.

Dead-end Sumps

Liquid storage, Loading and
unloading

Associated with Industrial operations.

Oil/Water Separators

Fueling, Maintenance,
Washing

Associated with Industrial operations and
commercial operations which deal with large
quantities of oils.

Impervious Liners

Liquid Storage, Salt Storage

Drip Pans

Maintenance areas, Fueling
Applicable to Commercial operations such as
areas, Loading and Unloading vehicle maintenance operations
(liquids)
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1.0 INTRODUCTION TO NONSTRUCTURAL BMPs
1.1 Overview
This section contains guidance on the evaluation, selection and use of nonstructural Best Management
Practices (BMPs). Each BMP is described and discussed as to its general application in an urban area.
The following is a list of major areas of nonstructural BMPs that are considered to be appropriate and
effective in stormwater quality’improvement and are described in following sections of this chapter.
¯

Disposal of Household Waste and Toxics.

¯

Use of Pesticides, Herbicides and Fertilizer.

*
¯

Illicit Discharge Controls.

¯

Preventative Maintenance.

¯

Painting Operations.

¯

Outside Material Storage.

¯

Stormwater Prevention Education.

¯

Mitigation.

¯

Vehicle Washing.

¯

Above Ground Storage Tanks.

¯

Good Housekeeping.

¯

Loading and Unloading.

¯

Fueling.

¯

Exposure Minimization.

¯

Outside Manufacturing.

Spill Prevention and Response.

Nonstructural BMPs are intended to prevent or reduce the contamination of stormwater runoff. They are
applicable to a variety of different sources or activities. By reducing pollutant generation, adverse Water
quality impacts are reduced from potential pollutant sources. Preventing and controlling the sources of
these pollutants requires a change in behavior. Some municipalities or industrial facilities will have
already implemented many of the nonstructural practices as a means to address other concerns such as
to control product loss, minimize waste production, accident and fire prevention, worker health and
safety, site security, or to comply with other environmental regulations rather than for stormwater quality
purposes.
1.2 Advantaqes of Nonstructural BMPs
Pollution of stormwater originates from many sources in urban areas. Structural controls reduce the
amounts of pollutants that migrate off the urban landscape by reducing runoff and by providing facilities
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to remove pollutants from stormwater. Nonstructural BMPs prevent or limit the entry of pollutants into
stormwater at their source. Prevention is desirable and can be cost effective because it minimizes
pollution in the first place and thereby reduces the amounts that need to be removed by subsequent
treatment. In urbanized portions of the municipality or existing facilities, it may be one of the few
affordable methods for stormwater quality enhancement.
The advantages of nonstruc.tural BMPs, among others, are:
¯

The quality of stormwater runoff is improved.

¯

The volume of sediment, debris, oils, chemicals and other pollutants deposited in receiving
waterbodies is reduced.

¯

Frequency of needed maintenance of structural controls is reduced.

¯

Additional benefits to air quality, ground water quality, and solid waste control are realized.

¯

The public awareness of water-quality problems and involvement in solutions is heightened.

¯

Increased public awareness of stormwater quality issues.

¯

Most require only a modification of existing practices, are simple to understand, and make good
sense.

¯

Implementation can occur rapidly.

¯

Does not require major capital construction financing.

1.3 Disadvantaqes of Nonstructural BMPs
Because nonstructural BMPs are tied closely to peoples’activities and behavior, their effectiveness
depends on the people& attitude, their willingness to accept information, and their willingness to put
BMPs into practice. Low participation will result in little or no benefit. A high percentage of participation
has the potential for noticeable improvements in water quality.
Disadvantages to the use of nonstructural BMPs include:
¯

Public information is expensive to develop and distribute, and must be updated and redistributed
on an ongoing basis.

¯

Effectiveness of good housekeeping measures is determined primarily by voluntary participation
and consistency of activities.

NS-2
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Initial public/private funding partnerships are needed to ensure participation and to encourage
development of information and infrastructure improvements such as recycling centers and
household toxics, and hazardous waste collection programs.

¯

Requires a dedicated workforce and funding to maintain viable programs and to continue citizen
participation.

°

Effects on stormwater quality from nonstructural BMPs are virtually impossible to quantify and to
measure accurately without long-term data. On the other hand, the amounts of materials
collected and recycled are quantifiable and could serve as an indirect measure of overall
Success.
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2.0 USE OF NONSTRUCTURAL BMPS
2.10biectives in the Use of Nonstructural BMPs
Nonstructural BMPs are used to complement structural BMPs or as the only available control method in
existing developed areas where retrofit construction of structural BMPs is not cost effective.
Implementation of only nonstructural efforts, however, may or may not achieve measurable water quality
benefits.
As part of the development of the Manual a number of nonstructural BMPs were identified for potential
use by municipalities and industrial/commercial areas. A group of local government representatives
recommended the following as the nonstructural BMPs for inclusion in the Manual after evaluating these
for effectiveness, feasibility of implementation, cost, and maintenance. Additional nonstructural
measures will be examined in the future, and if they prove to be promising in reducing the amount of
pollutants being delivered by stormwater to the receiving water system, they will be included in the future
editions of the Manual
This list includes nonstructural BMPs which are applied to various different types of sites. Nonstructural
BMPs are implemented by various entities. Because they rely on actions and not structures,
nonstructural BMPs must be implemented constantly and repetitively over time.
Other nonstructural BMPs were considered for inclusion in the Manual, but were deemed at this time to
be inappropriate to use, for local governments to require their use by others, or were judged to be not
effective enough in controlling sources of pollution. There are two main objectives of using nonstructural
BMPs. These are:
(1) Reduce or eliminate the pollutants that impact water quality at their source, thus reducing the
need for structural control requirements. For example, rionstructural BMPs implemented at an
industrial site may result in elimination or reduction of the introduction of oils and greases into
the stormwater. This could result in the better efficiency of a infiltration basin or the elimination of
the need for additional treatment for oils.
(2) Address water quality concerns that are not cost effectively handled by structural controls. An
example is an effective system for determining illicit discharges or connections into a stormwater
system. It would not be practical for all stormwater to be collected and treated to address water
quality impacts from such discharges. It is more effective to develop and implement a program
for finding these sources and addressing them.
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2.2 Nonstructural BMP Effectiveness
To be effective, nonstructural BMPs need to prevent or reduce the sources of stormwater pollution. They
fall into the general categories of prevention and source controls. Preventing and controlling the source
of pollutants that come in contact with stormwater requires a change in the behavior of the urban
population and in the waste disposal practices they employ.
The objectives for promoting the use of nonstructural BMPs are as follows:
¯

Improve the quality of receiving waters.

¯

Increase consistency with stormwater quality objectives.

¯
¯

Increase consistency with structural BMPs.
Improve cost effectiveness.

¯

Widespread applicability in all urban areas.

¯

Widespread public acceptance.

The effectiveness of nonstructural BMPs is difficult, if not impossible, to quantitatively assess. For
example, to determine the effectiveness of a public education program on chemical usage, it would be
necessary to have data on the residential and commercial chemical usage in the area, the amounts of
chemicals which enter the storm sewer system that is attributable to improper usage and/or disposal, and
the amount washed off by stormwater before and after the implementation of the program.
The recommendations for the use of nonstructural practices included in the Manual are based more on
an intuitive presumption that some level of improvement will be realized if the practices are
implemented. Preventing or reducing the amount of pollutants at the source is usually more cost
effective than structural controls that remove pollutants after they have entered stormwater.
It can also be argued that aggressive use of nonstructural measures will reduce concentrations and loads
of various pollutants in stormwater being conveyed to downstream structural BMPs or to the receiying
waters. This is especially the case in existing urban areas where structural Controls cannot be easily built,
or are extremely expensive to retrofit into the fully-developed urban landscape.
2.3 Pollutant Removal Mechanisms
Nonstructural BMPs can, to some degree, prevent the deposition of pollutants on the urban landscape or
remove pollutants at their source. The source of pollutants for assimilation into stormwater is the land
surface itself, especially the impervious surfaces in the urban area. Thus, it is expected that when
nonstructural measures are effectively implemented, they will reduce the amount of pollutants being
deposited on land surfaces for eventual contact with stormwater and transported to the receiving water
system.
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2.4 Nonstructural BMP Selection and Use Guidelines
Most nonstructural BMPs are applicable for use in residential, commercial, and industrial areas. This can
be said for newly developing areas, recently developed areas, and old neighborhoods as well.
For newly developing and redeveloping areas, nonstructural BMPs include municipal programs to ensure
that new urban development and redevelopment incorporates appropriate temporary erosion and
sediment control during con’struction and also permanent structural BMPs as a part of the development.
Such municipal programs include institutional mechanisms that require the proponents of a new
development to prepare and submit stormwater quality control management plans in accordance with the
municipality3 stormwater BMP design criteria and standards, including the erosion control and
stormwater management during construction. These programs need adequate staff and fiscal resources
to review and approve development plans.and to ensure that the approved stormwater quality provisions
of these plans are properly implemented.
The remaining nonstructural BMPs described in the Manual, are targeted at developed areas and
industrial/commercial sites. Most rely primarily on public education, and procedural changes and possible
enforcement programs. In selecting the appropriate nonstructural pollutant reduction programs to adopt,
each manager facility needs to evaluate its current land-use condition and the potential for removal of
pollutants offered by each of these practices. The specifics for selection and use of each nonstructural
BMP effort are described for each management practice.
Nonstructural BMPs fall into several categories which include:
¯
¯

Waste Minimization - Source Control

¯

Good Housekeeping
Preventative Maintenance

¯

Minimization of Exposure

¯

Spill Minimization and Prevention

¯

Public Education

¯

Mitigation

Within these categories, some BMPs are more appropriate for industrial/commercial sites while others
apply to construction sites. In some cases the BMP may be applicable to residents and thus are best
addressed by local or state government.
In determining which nonstructural BMPs should be implemented, it is recommended that as part of the
overall planning process an evaluation be made of the potential sources of pollutants and the best
means of addressing them. For example, if the concern is bacteria Ioadings, then a program on pet litter
may be appropriate. If the problem is oil and grease in the runoff from a gasoline station or autoshop,
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then nonstructural controls dealing with spill prevention may be appropriate. Thus, once the source or
activities are determined the list of BMPs should be consulted to determine the most applicable
practices.
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3.0 DISPOSAL OF HOUSEHOLD WASTE AND TOXICS
3,1 Primary Users
These best management practices apply to municipalities, civic groups, commercial businesses, and
industry.
3.2 Description
Improperly disposed waste materials are a source of stormwater pollution. These wastes can include
household chemicals, pet waste, yard waste, litter, automotive maintenance waste and others. This is
especially true when wastes are placed on impervious surfaces or directly into the storm drainage
system, such as streets, alleys, parking lots and sidewalks, and pervious structures such as ditches,
drainageways, gulches, etc.
The development of education programs and dissemination of information that promotes proper disposal
of household (solid) waste, litter, pet waste, yard waste, used oil, and toxic waste is a nonstructural Best
Management Practice (BMP). The passage of laws, rules, or ordinances prohibiting improper disposal of
these materials, and their enforcement, is another step in this management practice. An on-going
education program, along with facilities for such disposal, has been judged to be most effective at this
time.
3.3 Application
Waste materials deposited on the urban landscape, especially the impervious surfaces, can be washed
off by stormwater runoff and delivered to the receiving water system. Thus, all measures that help to
minimize the presence of these materials on the urban landscape can improve water quality. Proper
disposal of household waste and toxics can reduce the deposition of solids, organics, nutrients, oxygendemanding substances, solvents, caustics, paints, automotive fluids, toxic substances and fecal matter
on the land and reduce their presence in stormwater reaching the receiving waters.
3.3.1 Public Education. Public education can be used to explain to the general public how improper
disposal of wastes can degrade stormwater quality, and how proper disposal can help to protect the
quality of receiving waters. Public education is also a means to show how water quality personally affects
each of us (e.g., higher treatment costs, health, etc.) Several categories of waste materials were
identified where public education carl be effective in reducing the amounts of pollutants entering
municipal stormwater runoff. Each of these are discussed below.
3.3.1.1 Household Waste. Household waste includes materials discarded on the land surface or into
the stormwater system from residential and commercial areas. Wastes from commercial businesses are
generated by stores, restaurants, hotels, offices, and other non-manufacturing activities. Commercial
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waste is considered to be similar to residential waste and is addressed collectively under this definition.
Toxic wastes from residential and commercial areas are considered a subcategory of household waste.
Refuse is solid waste that is contained, whereas litter is uncontained. Refuse is controlled through
existing programs of solid waste collection and disposal. The goal of household waste disposal is to
contain all refuse, reduce litter, and encourage proper waste disposal through public education.
Examples are:
3.3.1.2 Litter. Most litter is biodegradable and can create an oxygen demand in water as it decomposes.
Examples of litter are paper products, used diapers, etc. Research by Keep America Beautiful, Inc.
(1990) has shown, that people litter where litter has already accumulated. Also according to Keep
America Beautiful, Inc. (1987), pedestrians and motorists account for less than 25% of litter, the other
sources being household waste, commercial and industrial waste, haulage vehicles, loading docks, and
construction sites. Reduction of litter through proper disposal can reduce its accumulation on the urban
landscape and its eventual entry into the stormwater system.
3.3.1.3 Pet Waste. Pet waste deposited on impervious surfaces can be transported by the stormwater
¯ drainage system to receiving waters. Fecal matter potentially contains pathogenic viruses and bacteria,
and also creates an oxygen demand in water.
The majority of improperly disposed pet waste occurs in public areas, such as streets and parks. Pet
waste ordinances are common in municipalities, however, these are difficult to enforce especially with
limited municipal resources. Public education can help bring this problem to the public’s attention, and
can thereby reduce deposition of pet waste on urban surfaces.
3.3.1.4 Yard Waste. Yard waste is also a category of household waste. Examples of yard waste include
leaves and grass clippings. It is distinguished from other categories of household waste in that it can be
disposed of by composting. Composting is the aerobic decomposition of plant and other organic
materials¯
Yard waste accounts for 18% of the municipal waste stream on a weight basis (Keep America B.eautiful,
1987). Fallen tree leaves, grass clippings and garden debris can become water pollutants when they are
disposed of in alleys, driveways, parking lots, streets, street gutters, irrigation ditches, and drainage
channels. Public education efforts on the benefits of composting and on proper disposal of yard waste
can help to reduce the volume of yard waste entering the stormwater system and receiving waters.
3.3.1.5 Used Oil and Automotive Fluids. Used oil and automotive fluids including antifreeze, brake
fluid, transmission fluid, grease, other lubricants, and petroleum-based cleaning solvents are wastes
generated during automobile maintenance by residential households and commercial businesses. These
can enter the storm drainage system if poured directly into storm inlets or from residual on concrete or
asphalt exposed to precipitation.
9-1-99
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Improper disposal of used oil and automotive fluids cause receiving waters to become contaminated with
hydrocarbons and residual metals that can be toxic to stream organisms. Used oil and other petroleum
products can be recycled. A number of different recycling centers presently exist in the metropolitan
area. Public education on the location of these centers, the benefits of recycling, prevention of fluid
leaks, and the importance of proper disposal for improving stormwater quality, can reduce the amounts
of oil and used automotive fluids reaching receiving waters.
3.3.1.6 Toxic Wastes. Tox’ic wastes are generated by residential households and commercial
businesses. These primarily consist of certain types of used and unused consumer products. Included
among these are paint, solvents, putties, cleaners, waxes, polishes, oil products, aerosols, acids,
caustics, pesticides, herbicides, and certain medicines or cosmetics. These products and their containers
should always be disposed of ~roperly. Some of these unused toxic materials can also be recycled.
Improper disposal of toxic substances cause stormwater to become contaminated by these wastes. This
occurs when toxic substances are dumped into street gutters or storm inlets. This also happens when
stormwater comes in contact with toxic substances or where they have been improperly disposed on land
surfaces.
There is no need for improper disposal of toxic substances since, according to legislation passed by the
U.S Congress (1976), small amounts of toxic materials can legally be disposed of in landfills.
Educational efforts to heighten public awareness of the environmental damage due to improper disposal,
and to encourage proper disposal and recycling can reduce the amountsof these pollutants entering
stormwater, provided the public as a whole actively participates.
3.3.1.7 Cost Considerations. Collection and disposal of household wastes can be expensive. Where
hazardous/toxic wastes are involved there is a need for operators to be adequately trained, analysis to
be done of unknown materials, safe transport and containers, and extensive recordkeeping.
There are also regulatory requirements on how wastes can be disposed. Disposal or hazardous wastes
must follow the requirements outlined in the Resource Conservation and Recovery Act and associated
regulations.
3.4 Implementation
The implementation of a public education and information program can include one or more of the
following general approaches:
¯

Development, publication and distribution of brochures

¯

Utility bill inserts, flyers and handbills

¯

Newspaper articles and/oradvertisements

¯

Development and distribution of educational videos
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¯

Public workshops, including field demonstrations

¯

Developing school curricula, and

¯

Developing and installing posters and signs

NONSTRUCTURAL BMPs

The following are specific examples that may be considered for use:
¯

Signs, including graphics, on dumpsters and other locations encouraging proper waste disposal

¯

Brochures and utility blll inser[s on separation of wastes and recycling

¯

Advertising the locations of existing toxic disposal sites and waste recycling centers

¯

Advertising the locations of existing automobile fluids and used oil disposal sites

¯

Establishing and maintaining household toxics disposal sites

¯

Annual or curbside collection of household toxics

¯

Signs in parks and along streets on pet waste control and ordinances

¯
¯

Pet waste disposal bags in public parks
Voluntary neighborhood clean-up efforts

¯

Waste containers in problem litter areas

¯

Requiring waste-haulage truck covers

¯

Seasonal collection programs for tree branches and leaves

¯

On-going collection program, or disposal sites, for grass clippings and other yard waste

¯

Distribution programs to recycle compost as mulch

¯

Advertisements or notices of private locations accepting yard waste for composting

¯

Information on backyard or neighborhood composting and proper disposal of yard waste

All of these examples are not likely to be used by a municipality at any given time. Local conditions,
public attitudes, and fiscal constraints will determine what combination is most appropriate and effective
for use in each municipality.
3.5 Advantaqes and Disadvantages
it is unknown at present the extent of runoff contamination due to improper disposal of various household
waste materials. The amount of water quality improvement that can result from public education on
proper disposal methods and opportunities for recycling have yet to be quantified. Intuitively, there
should be some benefit if the amount of these wastes is. reduced.
3.5.1 Advantaqes. Major advantages of public education on proper disposal of household waste and
toxics can include:
¯

Reduction in the quantities of solids, metals, floatable materials, oxygen-consuming materials,
nutrients, fecal matter, oil and toxic substances transported by stormwater to receiving waters

¯

Improved aesthetics of parks and public areas.
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¯

Appropriate disposal of more wastes at landfills.

¯

Reduced littering on the urban landscape.

¯

Increased recycling and resource recovery.

¯

Heightened awareness and public understanding of how each person can pollute receiving
waters and how each person can help to prevent their pollution.

3.5.2 Disadvantaqes. Some disadvantages associated with the use of this BMP include:
¯

Its success and effectiveness depends on voluntary efforts.

¯

Places an increased demand on recycling facilities and products.

¯

Extremely difficult to quantify pollutant load reduction.

¯

Requires an on-going effort to continuously provide public education through distribution of
educational materials and a means to respond to questions the public may have relative to
disposal.

¯

May require ordinances and enforcement actions in some cases to address the more difficult and
persistent activities generating pollutants.

NS-12

9-1-99
Urban Drainage and Flood Control Distdct

R0017838

ORAtNAGE CRtTER/A MANUAL (V. 3)

NONSTRUCTURAL BMPs

4.0 USE OF PESTICIDES, HERBICIDES AND FERTILIZER
4.1 Primary Users
This BMP applies to commercial applicators and municipalities and industries who apply their own
pesticides, herbicides and fertilizers.
4.2 Description
Pesticides, herbicides, and fertilizers are used to maintain landscaping in residential, commercial and
industrial areas. These substances are usually toxic and can contaminate surface runoff if not properly
used. This nonstructural BMP consists of the development and dissemination of information to the public
that encourages proper use and application of pesticides, herbicides, and fertilizers.
4.3 Application
Pesticides, herbicides, and fertilizers are chemicals used in landscape maintenance. Pesticides are used
for insect control, herbicides are used for weed control, and fertilizers are used to promote growth of
grasses, flowers, trees, shrubs, and other vegetation. While pesticides and herbicides are toxic to aquatic
life at low concentrations, fertilizers are usually only toxic at high concentrations. Fertilizers, however,
are more commonly a problem because of their nutrient-enrichment effect on receiving waterbodies. An
oversupply of phosphorus and nitrogen will promote alga growth that can lead to a depletion of dissolved
oxygen needed for fish and other aquatic organisms. These chemicals are applied on urban landscape
areas and, when improperly applied or used, can be transported to receiving waters in surface runoff.
The rate and timing of application of pesticides, herbicides, and fertilizer are important to minimize
transport by surface runoff, as well as to optimize their intended purpose in landscape maintenance.
Overapplication and overspraying of pesticides, herbicides, and fertilizers onto impervious areas, such
as streets and sidewalks, need to be avoided as well as excessive or too frequent use of these
chemicals. Use of these chemicals in accordance with manufacturer’s recommendations can prevent
most of the surface water contamination being attributed to their use.
Public education can be an effective method of ensuring proper use of these chemicals. Raising’the
general level of understanding of how individual action in the use of these chemicals can contaminate
surface runoff and the receiving waterbodies can make each person aware of the problem. Whether this
awareness will translate into an impro~}ed use of these products will then depend on individual attitudes.
Thus, dissemination of information to the public on the impacts of improper use and how to use
landscape maintenance chemicals is the basis for this nonstructural BMP.
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4.4 Implementation
The development of an ongoing educational program is the basis of this nonstructura! BMP. The
audience to be targeted is residential homeowners and small businesses.
As a first step, technical information on pesticides, herbicides and fertilizers and their proper use must be
developed. The following sources can be consulted:
¯

Existing state regulations on pesticide application, certification, and weed control,

¯

Federal legislation, regulations and technical reports,

¯

Chemical manufacturer’s technical manuals, product labels and use directions, storage and
proper disposal guidelines, and material safety data sheets,

¯

Sprayer manufacturer’s calibrationguides,

¯

Sorbent manufacturer’s spill management guides,

¯

University and County Agricultural Extension Service horticultural guides,

¯

Rocky Mountain Poison Center safety guidelines, and

¯

Other studies and available information.

One method being used by some is Integrated Pest Management (IPM). This is best applicable to
commercial, agricultural and other large scale users of pesticides. IPM is a decision-making process for
pest management whose goal is an intelligent, environmentally sound control of pests. It uses biological,
chemical, and genetic information to determine the best type of control, the timing and extent of
chemical applications and whether non-chemical means can attain an acceptable level of pest control.
IPM is a preventive measure aimed at knowing the exact pest(s) being targeted for control, the locations
and times when pests will pose problems, the level of pest-induced damage that can be tolerated without
taking action, the most vulnerable life stage, and control actions that are least damaging to the
environment. The major components of IPM are as follows: monitoring and inventory of pest populations,
determination of pest-induced injury and action levels, identification of priority pest problems, selection
and timing of least toxic management tools, site-specific treatment with minimized chemical use, and
evaluation and adjustment of pesticide applications. Monitoring of pest populations is a key to successful
IPM implementation. Pest problems are universally easier to control if the problem can be discovered
early. With IPM pesticides are used only as a last resort; maximization of natural controls, including
biological controls and removal of pests by hand, is a guiding rule.
Methods available for public education on the use of pesticides, herbicides and fertilizers are very similar
to those described in Section 4.4 of this chapter and the reader is referred to that section for details.
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Methods available for public education on the use of pesticides, herbicides and fertilizers are very similar
to those described in Section 4.4 of this chapter and the reader is referred to that section for details.
4.5 Advantaqes and Disadvantaqes
Although it is possible to quantify the amounts of pesticides, herbicides, and fertilizers used by
residential, commercial, and industrial areas within a geographic location, it is not known what part of
that quantity is improperly use(J. There should be some amount of overall benefit, however, if
educational efforts result in a general increase in the number of people properly using and applying these
chemicals in urban areas.
4.5.1 Advantaqes. Major advantages of the use of this BMP include:
¯

Can reduce the source of pesticides, herbicides and fertilizers eventually entering receiving
waters.
Can help reduce the level of phosphorus and nitrogen in receiving waters, thereby positively
affecting the problem of nuisance growth of algae, and eutrophication of small lakes and tributary
streams.

¯

Encourage the use of less toxic or substitute methods of pest and weed control that, if foll(Jwed,
further reduce the supply of pesticides and herbicides for contact with surface runoff.

¯

Heighten the awareness and public understanding of how individual actions can add to or reduce
stormwater pollution.

4.5.2 Disadvantaqes. Some disadvantages associated with the use of this BMP include:
¯

Difficult to reach and influence all commercial and residential users of these chemicals.

¯

Difficult to present technical information in simplified form to all users.

¯

Extremely difficult to quantify extent of how implementation of this BMP translates into water
quality effects in receiving waters.
Requires on-going educational activities and the distribution of information.
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5.0 ILLICIT DISCHARGE CONTROLS
5.1 Primary Users
This BMP applies primarily to municipalities. It could also be applicable to large commercial enterprises
or industry, such as office parks, which have multiple activities occurring at its site.
5.2 Description
Activities that reduce the entry of pollutants into the municipal storm sewer system from physical
connections to the storm drain system of sanitary sewers and floor drains, or from illicit discharges,
accomplished through regulation, inspection, testing, and education can enhance the quality of receiving
waters. These include controls on illegal dumping of toxic substances and petroleum products, responses
to contain accidental spills, measures to locate and disconnect illicit connections of sanitary sewers to
storm sewers, and measures to prevent additional illicit sanitary sewer connections in the future. To their
credit, many municipalities already have programs in place to address all of these concerns. Measures
that limit these types of illicit discharges to the storm drainage system are considered nonstructural best
management practices (BMPs).
5.2.1 Illegal Dumping. I~legal dumping occurs whenever toxic substances or other pollutants are
dumped into or disposed of directly into storm inlets, other storm drainage facilities, or onto the urban
landscape. Prohibitions against such activity have been enacted by many municipalities, however,
enforcement is difficult because of the often clandestine nature of illegal dumping and the large areas
over which such activities can take place.
Nonstructural BMPs that can be considered for implementation by local municipalities are based on
efforts to increase surveillance of illegal dumping. These include developing educational materials for
the public about these illegal practices and the hazards they create to the public health and the
environment, encouraging increased public reporting, possibly establishing a "hotline" telephone number
for citizens to call to report dumping incidents, or making illegal dumping a part of the 911 repo~ting
network. Strong enforcement action against violations, accompanied by publicity, could discourage such
activities by others.
5.2.2 Accidental Spill Response. The storage, transport and disposal of hazardous and toxic
substances is a regulated activity under state and federal laws. Response procedures for management of
accidental spills of pollutants are practiced presently by many municipalities. As a result, many local
police, fire, or other departments are equipped to respond to such spills. Nevertheless, most spills have
the potential to contaminate receiving waters via transport by the storm sewer system.
Additional measures that might be considered by local governments include mapping of storm sewer
systems and detention ponds to identify the locations of stormwater inlets for drainage system. Such
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maps can then be used by the emergency response crews to help identify which inlets, areas, or sewers
to protect or block off in the event of a spill. Once a spill occurs, it should be monitored to determine
when the area of the spill has been adequately cleaned up. All of these measures, as well as on-going
practices, need periodic updating and refresher training to be current. Training, updating of procedures,
field exercises and proper equipment are all part of a spill response program.
5.2.3 Illicit Connections. Illicit connections of sanitary sewers to the stormwater runoff system in new
developments can be prevented by an aggressive and competent inspection program by municipal or
utility personnel. Illicit connections can exist, however, in older developments. Some municipalities have
taken steps in the past to identify these and have disconnected those that were found. A well-organized
program to find illicit sanitary connections also requires accurate mapping of the sanitary and storm
sewer systems and a thorough understanding of these systems. Program elements may include:
¯

Ensure that existing building and plumbing codes prohibit physical connections of nonstormwater
discharges to the storm drain system.

¯

Require visual i.nspection of new developments or redevelopments during the construction
phase.

¯

Develop documentation and recordkeeping protocols to track inspections and catalog the storm
drain system.

¯

Use techniques such as zinc chloride smoke testing, fluorometric dye testing, and television
camera inspection to verify physical connections.

To isolate likely sources, personnel first need to look for visual signs of illicit connections at storm sewer
outfalls, relying on sight and smell. If the initial screening indicates a possible illicit connection, random
dry-weather sampling and testing for indicator constituents can help to further identify if there may be
illicit connections in the system. These then need to be investigated further with a well-planned "seek and
destroy" effort that is designed to address the specific nature of the storm drainage and wastewater
systems. Occasional random dry-weather screening can also be conducted, especially in areas where
the greatest potential exists for illicit connections, however, these are of limited usefulness for detecting
illicit discharges. These tests may identify illicit connections that ~ischarge occasionally and in a random
manner, a typical scenario for individual wastewater discharges. Excavation of sewer lines at the point of
connection, and reconnection of the sanitary sewer line to the appropriate system is the final step to
correct the problem.
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5.3 Implementation
Public awareness is the key to implementation of this BMP. Awareness that discharges enter the
stormwater system, that separate systems exist for stormwater and sanitary wastewater, and that illicit
discharges to the stormwater system are not treated may be sufficient to limit these discharges in the
future.
The following actions, if no~ already in place, can be considered for use by local jurisdictions:
¯

Enactment of ordinances prohibiting illegal dumping and illicit connections.

¯

Developing a public education program advising the residents of potential problems that can
result from illegal dumping, illicit connections and accidental spills. Educate the public about an
existing or new anti-dumping ordi.nance.

¯

Install a "hotline" telephone number, or make 911 a part of this program to handle calls from
citizens reporting illegal dumping or accidental spills.

¯

Review and update training procedures, equipment and material inventories, and administrative
procedures for spill containment and management.

¯

Conduct random field screening of stormwater outfalls to find illicit wastewater connections to
storm drainage systems. Illicit connections that are discovered should be plugged or tapped into
the sanitary sewer or other acceptable or legal disposal systems. This may include obtaining an
NPDES permit.

¯

Train field inspectors and develop field inspection procedures that prevent new illicit connections
of sanitary sewer lines to storm sewers.

¯

Have a program in place to review and approve any proposed connection into a storm sewer.

5.4 Advantaqes and Disadvantaqes
The question of whether actions to reduce illegal dumping, contamination from accidental spills and illicit
discharges have advantages or disadvantages is immaterial. This is evidenced by the fact that many
municipalities have one or more programs currently in place. Pollutants entering the storm sewer
systems by illegal dumping, spills, arid.illicit connections can contribute to public health problems that
deserve on-going attention. Thus, mitigation efforts can provide benefits to water quality in the receiving
system while protecting public health and welfare. However, there are costs associated with these
activities. Possible limitations for this BMP include the fact that proper connections can be altered after
initial connection, the cost of equipment for monitoring and inspection can be expensive, and improper
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physical connections to the storm drain system can occur in many different ways such as overflow of
cross connection and floor drains from businesses such as autoshops and restaurants.
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6.0 GOOD HOUSEKEEPING
6,1 Primary Users
These BMPs involve three key audiences: municipal employees, the general public, and small
businesses.
6.2 Descriptions
Good housekeeping requires keeping potential areas where pollutants exist clean and orderly.
6.3 Application
Good housekeeping practices are designed to maintain a clean and orderly work environment. The most
effective first steps towards preventing po!lution in stormwater from work sites simply involves using
good common sense to improve the facility~ basic housekeeping methods. Poor housekeeping practices
result in more waste being generated than necessary and an increased potential for stormwater
contamination.
A clean and orderly work site reduces the possibility of accidental spills caused by mishandling of
chemicals and equipment and should reduce safety hazards to personnel. A well-maintained material
and chemical storage area will reduce the possibility of stormwater mixing with pollutants.
Some simple procedures a facility can use to promote good housekeeping are: improved operation and
maintenance of machinery and processes, material storage practices, material inventory controls, routine
and regular clean-up schedules, maintaining well organized work areas, signage, and educational
programs for employees and the general public about all of these practices.
6.4 Implementation
These BMPs are applicable to the following areas: operation and maintenance, material storage, material
inventory, and training and participation.
6.4.1 Operation and Maintenance. To ensure that equipment and work related processes are working
well the following practices can be implemented:
¯

Maintain dry and clean floors and ground surfaces by using brooms, shovels, vacuum cleaners
or cleaning machines rather than wet clean-up methods.

¯

Regularly pickup and dispose of garbage and waste material.

¯

Make sure all equipment and related processes are working properly and preventative
maintenance is kept up with on both.
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Routinely inspect equipment and processes for leaks or conditions that could lead to discharges
of chemicals or contact of stormwater with raw materials, intermediate materials, waste
materials, or products used on site.
Ensure all spill clean up procedures are understood by employees. Training of employees on
proper clean up procedures should be implemented.

¯

Designate separate areas of the site for auto parking, vehicle refueling and routine maintenance.

¯

Clean up leaks, drips and other spills immediately.

¯

Cover and maintain dumpsters and waste receptacles.

6.4.2 Material Storaqe Practices. Improperly storing of material on site can lead to the release of
materials and chemicals that can cause stormwater runoff pollution. Proper storage techniques include
the following:
¯

Provide adequate aisle space to facilitate material transfer and ease of access for inspection.

¯

Store containers, drums, and bags away from direct traffic routes to prevent accidental spills.

¯

Stack containers according to manufacture~ instructions to avoid damaging the containers from
improper weight distribution.

¯

Store containers on pallets or similar devices to prevent corrosion of containers that results from
containers coming in contact with moisture on the ground.

¯

Store toxic or hazardous liquids within curbed areas or secondary containers.

¯

Assign responsibility of hazardous material inventory to a limited number of people that are
trained to handle such materials.

6.4.3 Material Inventory Practices. An up-to-date inventory kept on all materials (both hazardous and
non-hazardous) present on site will help keep material costs down caused by overstocking, track how
materials are stored and handled onsite, and identify which materials and activities pose the most risk to
the environment. The following description provides the basic steps in completing a material inventory:
¯

Identify all chemical substances present at work site. Perform a walk through of the site, review
purchase orders, list all chemical substances used and obtain Material Safety Data Sheets
(MSDS) for all chemicals.
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Label all containers. Labels should provide name and type of substance, stock number,
expiration date, health hazards, handling suggestions, and first aid information. This information
can also be found on a MSDS.

¯

Clearly mark on the hazardous materials inventory which chemicals require special handling,
storage, use and disposal considerations.

Institute a shelf-life progra~ to improve material tracking and inventory that can reduce the amount of
materials that are overstocked and ensure disposal of out-dated materials. Careful tracking of materials
ordered can result in more efficient materials use. Decisions on the amounts of hazardous materials that
are stored on site should include an evaluation of any emergency control systems that are in place. All
storage areas should be designed to contain any spills.
6.4.4 Traininq and Participation. Frequent and proper training in good housekeeping techniques
reduces the possibility of chemicals or equipment that will be mishandled. Reducing waste generation is
another important pollution prevention technique. The following are ways to get people involved in good
housekeeping practices:
¯
¯

Provide information sessions on good housekeeping practices in training programs.

¯
¯

Publicize pollution prevention concepts through posters or signs.
Post bulletin boards with updated good housekeeping procedures, tips and reminders.

Discuss good housekeeping at meetings.

6.5 Advantaqes and Disadvantaqes
An advantage of Good Housekeeping BMPs is that they are inexpensive to implement. The primary cost
is staff time. Benefits of a clean and orderly site can go beyond stormwater quality improvement. This
could include a.more accurate inventory of materials on site or reduction in worker injuries, for example,
slips on wet surfaces.
A disadvantage of this BMP is that, like many nonstructural BMPs, employee awareness and education
is key. Continued awareness training is necessary to ensure that positive behaviors are maintained.
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7.0 PREVENTATIVE MAINTENANCE
7.1 Primary Users
This BMP is applicable to industrial and commercial sites.
7.2 Description
Preventative maintenance involves the regular inspection and testing of plant equipment and operational
systems. These inspections should uncover conditions such as cracks or slow leaks which could cause
breakdowns or failures that result in discharges of chemicals to surface waters either by direct overland
flow or through storm drainage systems. The purpose of the preventative maintenance program should
be to prevent breakdowns and failures by adjustment, repair, or replacement of equipment before a
major breakdown or failure can occur.
Preventative maintenance has been practiced predominantly where excessive down time is extremely
costly. As a stormwater best management practice (BMP), preventative maintenance should be used
selectively to eliminate or minimize the spill of contaminants to receiving waters. For many facilities, this
would simply be an extension of the current plant preventative maintenance program to include it.eros to
prevent stormwater runoff contamination.
For sites that have storm drainage facilities, proper maintenance is necessary to ensure that the drainage
facilities serve their intended function. Without adequate maintenance, sediment and other debris can
quickly clog facilities and render them useless. Typically, a preventative maintenance program should
include inspections of conveyance channels, storm sewers, inlets, catch basins, stormwater detention
areas, and other water quality treatment systems.
Most plans already have preventative maintenance programs that provide some degree of
environmental protection. This program could be expanded to include stormwater considerations,
especially the upkeep and maintenance of storage tanks, valves, pumps, pipes, and other process-water
or chemical feed devices.
7.3 Application
Preventative maintenance procedures and activities are applicable to almost every facility. Preventative
maintenance should be part of a general good housekeeping program designed to maintain a clean and
orderly work environment. Often the most effective first step towards preventing stormwater pollution
from sites simply involves good common sense to improve the facility preventative maintenance and
general good housekeeping methods.
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7.4 Implementation
Elements of good preventative maintenance program should include:
¯

Identification of equipment or systems which may malfunction and cause spills, leaks, or other
situations that could lead to contamination of stormwater runoff. Typical equipment to inspect
include pipes, pumps, storage tanks and bins, pressure vessels, pressure release valves,
process and materi~l handling equipment, and stormwater management devices.

¯

Once equipment and areas to be inspected have been identified at the facility, establish
schedules and procedures for routine inspections.

¯

Periodic testing of plant equipment for structural soundness is a key element in a preventative
maintenance program.

¯

Promptly repair or replace defective equipment found during inspection and testing.

¯

Keep spare parts for equipment that needs frequent repair.

¯

Replace parts that are severely worn prior to failure.

¯

It is important to include a record keeping system for scheduling tests and documenting
inspections in the preventative maintenance program.

¯

Record test results and follow-up with corrective action taken. Make sure records are complete
and detailed. These records should be kept with other visual inspection records.

The key to properly tracking a preventative maintenance program is through the continual updating of
maintenance records. Records should be updated immediately.after preventative maintenance, or when
any repair has been performed on any item in the plant. An annual review of these records should be
conducted to evaluate the overall effectiveness of the preventative maintenance program. Refinements
to the preventative maintenance procedures and tasking should be implemented as necessary’.
Maintenance activities associated with vehicle and equipment include the following:
¯

Maintain clean equipment, no excessive amounts of oil and grease buildup.

¯

Use drip pans or absorbents where repairs are performed outside and in potential problem areas.

¯

Use appropriate facilities to perform repairs involving exchange of fluids and lubricants and lot
painting.

¯

Drain and crush oil filters before recycling or disposal.

¯

Clean any catch basins that receive runoff from a maintenance area.
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¯

Do not hose down work areas or use concrete cleaning products; use mops or dry sweeping
compound. Store mechanical parts and equipment under cover.

¯

Drain all fluids and remove batteries from salvage vehicles and equipment.

¯

Recycle or dispose of the following in the correct manner: greases, oils, antifreeze, brake fluid,
all cleaning solutions, hydraulic fluid, batteries, transmission fluid, worn parts, filters and rags.

¯

Use recycled products and substitute materials with less hazardous properties where feasible.

¯

Provide employee awareness training.

¯

Store solvents, greases, oils, hydraulic fluids, paints, thinners and hazardous materials indoors.

¯

Store used oil for recycling in self-contained labeled tanks.

¯

Keep spill response information and spill cleanup materials on the site and readily available.

.¯

Located used oil tanks and drums away from the nearest inlet to the storm drainage system,
flowing streams and preferably indoors if possible.

Maintenance activities associated with building and grounds include:
¯

Chemical applicators should be required to adhere to all regulations regarding handling, storage
and application of herbicides, insecticides, fungicides and rodenticides.

¯

All chemicals should be handled and stored in compliance with their Material Safety Data Sheets
(MSDS).

¯

All chemicals should have their associated MSDS information sheets logged on the inevntory
maintained by the site administrator responsible for stormwater management.

¯

All materials should be stored as described in the Outdoor Materials Storage BMPs.

¯

Where possible, leave native vegetation undisturbed, and plant native vegetation in dist.urbed
soil areas, to reduce irrigation, fertilizer and pesticide needs.

¯

Sweeping of paved surfaces.

¯

Cleaning of stormwater drainage systems should occur at appropriate intervals.

¯

Proper disposal of wash water, sweepings and sediments should occur.

9-1-99

NS-25

Urban Drainage and Flood Control Distdct

R0017851

NONSTRUCTURAL BMPs

DRAINAGE CRITERIA MANUAL (V. 3)

7.5 Advantaqes and Disadvantaqes
There are several advantages associated with preventative maintenance. These include:
¯

Reduction in the amount of down tim~ due to unanticipated equipment breakage.

¯

Planned equipment down time.

Disadvantages associated .with preventative maintenance include:
¯

Additional costs.

¯

Availability of trained preventative maintenance staff.
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8.0 SPILL PREVENTION AND RESPONSE
8.1 Primary.Users
Owners and operators of commercial and industrial facilities that store, process or refine liquid products.
8.2 Description
This BMP includes measures {o be taken to ensure that spills do not result in water quality impacts.
Spills and leaks together are one of the largest sources of stormwater pollutants, and in most cases are
avoidable.
8.3 Application
The primary objective of the following BMPs is the prevention and reduction of discharges of pollutants
to stormwater as a result of spilled products and materials.
8.4 Implementation
8.4.1 Spill Prevention Measures. For industrial facilities and automotive related industries the following
preventative strategies are:
¯

Identify all equipment that may be exposed to stormwater, pollutants that may be generated, and
possible sources of leaks or discharges.

¯

Perform regular maintenance of each piece of equipment to check for: proper operation, leaks,
malfunctions, and evidence of leaks or discharge (stains). Develop a procedure for spill
reporting, clean up, and repair.

¯

Drain or replace motor oil or other automotive fluids in an area away from streams or storm or
sanitary sewer inlets. Collect spent fluids and recycle or dispose of properly.

¯

In fueling areas, clean up spills with dry clean up methods (absorbents), and use damp cloths on
gas pumps and damp mops on floors instead of a hose.

An important part of spill prevention is employee training. Make sure employees are trained in spill
prevention practices and adhere to them.
The best way to prevent pollutants from entering the storm drains is to prevent stormwater from
contacting equipment or surfaces that may have oil, grease, or other pollutants. Some good activities to
help prevent negative impacts on stormwater quality include:
¯

Dispose of stormwater that has collected in containment areas properly (may need permit if
contaminated).
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¯

Adopt effective housekeeping practices.

¯

Ensure adequate security.
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8.4.2 Identification of ,Spill Areas. It is important to identify potential spill areas and their drainage
points to determine preventative measures and spill response actions. Areas and activities that are most
vulnerable to spills include transportation facilities where vehicle spills could be a problem:
¯

Loading and Unloading areas

¯

Storage Areas

¯
¯

Process Activities
Dust or Particulate Generating Processes

¯

Waste Disposal Activities

in addition to these areas, evaluate spill potential in other areas (access roads, parking lots, power
generating facilities, etc.). It is also important to estimate the possible spill volume and drainage paths.
8.4.3 Material Handlinq Procedures. For industrial facilities recommended outdoor materials handling
procedures include:
¯

Keep bulk solid materials (including raw materials, sand, gravel, topsoil, compost, concrete,
packing materials, metal products) covered and protected from stormwater.

¯

When possible, store materials on a paved surface.

¯

Hazardous materials must be stored according to federal, state, and local HazMat requirements.

¯

Leaks and spills from liquid containers must be contained so it is not exposed to stormwater.
This includes placement on an impermeable surface, within a curb wall, and/or under a cover.

¯

Try to recycle, reuse or reclaim process materials to reduce the volume brought into the facility.
Adopt a materials flow/plant layout (i.e. do not store bags that are easily punctured in high traffic
areas). Add a waste-capture circuit (e.g., collection pans for lubricating fluids).

¯

Adopt procedures that reduce the chance of spills or leaks during filling or transfer of materials.

¯

Substitute less or non-toxic materials for toxic materials.
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8.4.4 Spill Response Procedures and Equipment. For industrial facilities and automotive-related
industries the recommended immediate response actions are:
¯

Wipe up small spills with a shop rag, store shop rags in covered rag container, and dispose of
properly (or take to professional cleaning service and inform them of the materials on the rag).

¯

Contain medium-sized spills with absorbents (kitty litter, sawdust, etc.) and use inflatable berms
or absorbent ~nakes"as temporary booms for the spill. Store and dispose of absorbents
properly. Wet/dry vacuums may also be used, but not for volatile fluids.

¯

For large spills, first contain the spill and plug storm drain inlets where the liquid may migrate offsite, then clean up the spill.

8.4.5 Spill Plan Development. A spill prevention and control plan may need to be developed and
implemented for certain products that are stored, processed and refined. A Spill Prevention Plan
identifies areas where spills can occur onsite, specifies materials handling procedures, storage
requirements, and identifies spill cleanup procedures. The purpose of this plan is to establish standard
operating procedures, and the necessary employee training to minimize the likelihood of accidental
releases of pollutants that can contaminate stormwater runoff. Spill prevention is prudent from both an
economic as well as environmental standpoint because spills increase operating costs and lower
productivity.
Stormwater contamination assessment, flow diversion, record keeping, internal reporting, employee
training, and preventative maintenance are associated BMPs that should be incorporated into a
comprehensive Spill Prevention Plan.
A Spill Prevention Plan is applicable to facilities that transport, transfer, and store hazardous materials,
petroleum products, and fertilizers that can contaminate stormwater runoff. An important factor of an
effective spill prevention plan is quick notification of the appropriate emergency response teams. In
some plants, each area or process may have a separate team leader and team experts.
Emergency spill cleanup plans should include the following information:
¯

A description of the facility including the nature of the facility activity, and general types and
quantities of chemicals stored at the facility.

¯

A site plan showing the location of storage areas of chemicals, the location of storm drains, site
drainage patterns, fire-fighting equipment and water source locations, and the location and
description of any devices used to contain spills such as positive control valves.

¯

Notification procedures to be implemented in the event of a spill such as phone numbers of key
personnel and appropriate regulatory agencies.
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¯

Instructions regarding cleanup procedures.

¯

Designated personnel with overall spill response cleanup responsibility.

A summary of the plan should be written and posted at appropriate points in the building (i.e., lunch
rooms, cafeteria, and areas with a high spill potential), identifying the spill cleanup coordinators, location
of cleanup kits, and phone numbers of regulatory agencies to be contacted in the event of a spill.
Cleanup of spills should begin immediately. No emulsifier or dispersant should be used.
In fueling areas, absorbent should be packaged in small bags for easy use and small drums should be
available for storage of absorbent and/or used absorbent. Absorbent materials shall not be washed down
the floor drain or into the storm sewer.
Emergency spill containment and cleanup kits should be located at the facility site. The contents of the
kit should be appropriate to the type and quantities of chemicals or goods stored at the facility.
The following procedures should be followed when implementing an emergency spill cleanup plan:
¯

Key personnel should receive formal training in plan execution with additional training to the
people who are likely to be the first on the site. All employees should have a basic knowledge of
spill control procedures.

¯

A plan summary should be posted at appropriate site locations. The summary should include the
identification of the spill cleanup coordinators, location of cleanup equipment, and phone
numbers of site personnel and regulatory agencies to be contacted in the event of a spill.

¯

Perform the following notifications in the event of a spill:
-

Fire Department

-

Colorado Department of Public Health and Environment

-

State Office of Emergency Services

-

National Response Center (only if spill exceeds the reportable quantity)

-

Designated Stormwater Coordinator

¯

Containment and cleanup of any spills should begin immediately.

¯

Absorbents should be readily used in fueling areas.

¯

An inventory of cleanup materials should be maintained onsite and strategically deployed based
on the type and quantities of chemicals present.
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8.5 Advantaqes and Disadvanta,qes
Table NS-1 lists the advantages and disadvantages of different BMPs for spills.
Limitations
Spill prevention planning can be limited by the following:
¯

Lack of employee motivation to implement plan.

¯

Lack of commitment from senior management.

°

Key individuals identified in the Spill Prevention Plan may not be properly trained in the areas of
spill prevention, response, and cleanup.

TABLE N8-t
Advantages and Disadvantages of BMPs for Spill Prevention and Response BMPs
Best Management Practice
Advantages

Disadvantages

Drip pans - pans used to contain
small volumes of leaks

Inexpensive; simple installation and
operation; possible reuse/recycle of
material; empty/discarded
containers can be used as drip pans

Small volumes; inspected and
cleaned frequently; must be secured
during poor weather conditions,
personnel must be trained in proper
disposal methods

Covering -enclosure of outdoor
materials, equipment, containers,
or processes

Simple and effective; usually
inexpensive

Frequent inspection, possible health/
safety problems if built over certain
activities, large structures can be
expensive

Vehicle positioning - locating
trucks or rail cars to prevent spills
during transfer of materials

Inexpensive, easy, effective

May require redesign of loading and
unloading areas, requires signage to
designated areas

LoadinglUnloading by Air
Pressure or Vacuum -for
transfer of dry chemicals or solids

Quick and simple; economical if
materials can be recovered;
minimize exposure of pollutants to
stormwater

Costly to install and maintain; may
be inappropriate for denser
materials, site-specific design; dust
collectors may need permit under
Clean Air Act

Sweeping - with brooms to
remove small quantities of dry
chemicals/solids exposed to
precipitation

Inexpensive, no special training;
recycling opportunities

Labor-intensive; limited to small
releases of dry materials, re’quires
disposal to solid waste container

Shoveling - for removal of large
quantities of dry materials, wet
solids and sludge

Inexpensive; recycling opportunities,
remediate larger releases; wet and
dry releases

Labor-intensive; not appropriate for
large spills, requires backfill of
excavated areas to maintain grade

Excavation - by plow or backhoe
for large releases of dry material
and contaminated areas

Cost effective for cleaning up dry
materials release; common and
simple

Less precise, less recycling and
reuse opportunities, may require
imported material for backfill
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TABLE NS-1
Advantages and Disadvantages of BMPs for Spill Prevention and Response BMPs (continued)
Best Management Practice
Advantages
Disadvantages
Dust Control (Industrial) - water
spraying, negative pressure
systems, collector systems, filter
systems, street sweeping

May reduce respiratory problems in
employees around the site; may
cause less loss of material and save
money; efficient collection of larger
dust particles

More expensive than manual
systems; difficult to maintain by plant
personnel; labor and equipment
intensive; street sweepers may not
be effective for all pollutants

Signs and Labels

Inexpensive and easily used

Must be updated/maintained so they
are legible, subject to vandalism and
loss

Security - to prevent accidental
or intentional release of materials

Preventative safeguard; easier
detection of vandals, thieves, spills,
leaks, releases; prevents spills with
better lighting, no unauthorized
access to facility

May not be feasible for smaller
facilities; may be costly; may
increase energy costs due to
increased lighting; dispersed
locations require individuals
enclosures, requires maintenance

Area Control Measures - good
Easy to implement; results in cleaner
housekeeping measures, brushing facility and improved work
environment
off clothing before leaving area,
etc.

May be seen as tedious by
employees and may not be followed

Preservation of Natural
Vegetation

Planning required to preserve and
maintain existing vegetation; may not
be cost effective with high land costs;
may constrict area available for
construction activities, may require
signage or fencing, subject to
disturbance

Can handle more stormwater runoff
than newly seeded areas; effective
immediately; increases filter
capacity; enhances aesthetics;
provides areas for infiltration; wildlife
can remain undisturbed; provides
noise buffers; less maintenance than
new vegetation

Temporary seeding - short-term Inexpensive and easy to do;
vegetative cover on disturbed
establishes plant cover quickly in
good conditions; stabilizes soils well;
areas
aesthetic; sedimentation controls for
other site areas; helps reduce
maintenance costs of other controls
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1.0 INTRODUCTION
This section of the Manual provides a set of criteria and technical guidance for erosion and sediment
control at construction sites. In addition, it describes best management practices (BMPs) for
drainageway protection, utility construction, and non-sediment material storage. Also, provided are
suggested plan submittal requirements, planning considerations, general exemptions, and variances that
cities and counties may wish to follow. The practices contained in this document should be viewed as
suggested minimum requirements. A model erosion control ordinance is included in Appendix A. An
example erosion and sediment control plan is included in Appendix B. A glossary of terms is also
provided in Appendix C.
1.1 General
These criteria were developed to help mitigate the increased soil erosion and subsequent deposition of
sediment off-site during the period of construction from start of earth disturbance until final landscaping
and stormwater quality measures are effectively in place.
An Erosion and Sediment Control Plan must be developed and submitted to the local jurisdiction to
obtain a construction or site grading permit. Site planning and drainage planning should, whenever
possible, occur concurrently with site grading and erosion control planning. When site grading precedes
final development, an erosion and sediment control plan for site grading must be submitted. This plan
may have to be modified at the time a final site development plan is prepared. This modified plan must
be submitted for review and approval prior to final development.
Implementation and maintenance of erosion control measures are ultimately the responsibility of the
property owner. Because site conditions will affect the suitability and effectiveness of erosion control
measures, a plan specific to each site is required. In addition, should the approved plan not function as
intended, and it is determined by the city or county that additional measures are needed, the owner will
have to provide additional measures needed to reduce soil erosion and sediment discharged from the
construction site.
Nothing in these criteria limit the right of individual cities and counties to impose additional or m6re
stringent standards.
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1.2 Performance Obiectives
The objectives for erosion control during construction include the following:
1. Conduct all land disturbing activities in a manner that effectively reduces accelerated soil erosion
and reduces sediment movement and deposition off-site.
2. Schedule construction activities to minimize the total amount of soil exposed at any given time
to reduce the perio~ of accelerated soil erosion.
3. Establish temporary or permanent cover on areas that have been disturbed as soon as possible
after final grading is completed.
4. Design and construct all temporary or permanent facilities for the conveyance of water around,
through, or from the disturbed area to limit the flow of water to non-erosive velocities.
5. Remove sediment caused by accelerated soil erosion from surface runoff water before it leaves
the site.
6. Stabilize the areas of land disturbance with permanent vegetative cover or stormwater quality
control measures.
1.3 Erosion and Sediment Control Plan
An Erosion and Sediment Control Plan consisting of a written narrative report and a site plan map must
be submitted to the appropriate local government for review and approval. Figures C-1 and C-1A
provide standard symbols that can be used on such plans. An example plan is given in Appendix B.
1.3.1 Narrative Report. The narrative report must contain, or refer to, the drainage report and should
contain the following:
1. Name, address, and telephone numberofthe applicant. The name, address, and telephone
number of the professional engineer preparing the Erosion and Sediment Control Planshould
also be included if different from the applicant.
2. Proiect description - A brief description of the nature and purpose of the land disturbing activity,
the total area of the site, the area of disturbance involved, and project location including
township, range, section, and quarter-section, or the latitude and longitude, of the approximate
center of the project.
3. Existinq site conditions - A description of the existing topography, vegetation, and drainage; and
a description of any wetlands on the site.

C-2
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EROSION CONTROL PLAN SYMBOLS
TITLE

KEY

SYMBOL

STABILIZATION

CURB SOCK INLET
PROTECTION

TEMPORARY DIVERSION DIKE

TEMPORARY CHANNEL
DIVERSION

STORM DRAIN
INLET PROTECTION

OUTLET PROTECTION

PAVED LUME
PERMANENT SEEDING

ROUGH CUT STREET CONTROL

FIGURE C-1
Map Symbols
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EROSION CONTROL PLAN SYMBOLS
TITLE

KEY

SYMBOL

TEMPORARY STREAM CROSSING

S~LT FENCE
SURFACE ROUGHENING

SEDIMENT TRAP

ST~W BALE BARRIER

TEMPORARY SEEDING

WITHVEHICLEwAsHT~CKING~cK CONTROL

FIGURE C-IA
Map Symbols (Continued)
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4. Adjacent areas- A description of neighboring areas such as streams, lakes, residential areas,
roads, etc., which might be affected by the land disturbance.
5. Soils - A brief description of the soils on the site including information on soil type and names,
mapping unit, erodibility, permeability, hydrologic soil group, depth, texture, and soil structure.
(This information may be obtained from the soil report for the site, or, if available, from soils
reports from adjacent sites if acceptable to the local jurisdiction).
6. Areas and Volumes - An estimate of the quantity (in cubic yards) of excavation and fil! involved,
and the surface area (in acres) of the proposed disturbance.
7. Erosion and sediment control measures- A description of the methods described in this chapter
of the Manualwhich will be used to control erosion and sediment on the site.
8. Timing schedule indicating the anticipated starting and completion time periods of the site
grading and/or construction sequence, including the installation and removal time periods of
erosion and sediment control measures, and the time of exposure of each area prior to the
completion of temporary erosion and sediment control measures.
9. Permanent stabilization - A brief description, including specifications, of how the site will be
stabilized after construction is completed.
10. Stormwater manaqement considerations- Explain how stormwater runoff from and through the
site will be handled during construction. Provide a brief description of the post-construction
stormwater quality control measures to be included as a part of the site development.
11. Maintenance - A schedule of regular inspections during construction and repair of erosion and
sediment control structures should be described. A description of routine sediment basin
maintenance should also be included.
12. The estimated total cost (installation and maintenance) of the required temporary soil erosion
and sediment control measures to assist the city or county determine surety or bonding
requirements for the proposed plan.
13. Calculations - Any calculations made for the design of such items as sediment basins,
diversions, waterways; and calculations for runoff and stormwater detention basin design (if
applicable).
14. Other information or data as may be reasonably required by the local jurisdiction.
15. ~, bond, letter-of-credit, escrow account or other financial arrangement acceptable to the
local jurisdiction submitted in an amount sufficient to install and maintain for a period of one year
the temporary and permanent erosion and sediment control measures described in the plan.
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16. The following note. - "This Erosion and Sediment Control Plan has been placed in the (insert
name of local iurisdiction) file for this project. The plan appears to fulfill the Urban Drainage and
Flood Control District’s technical criteria and the criteria for erosion control and requirements of
(insert name of local jurisdiction). 1 understand that additional erosion control measures may be
needed if unforeseen erosion problems occur or if the submitted plan does not function as
intended. The requirements of this plan shall run with the land and be the obligation of the land
owner until such time as the plan is properly completed, modified or voided.".
17. Siqnature pa.qe for owner/developer acknowledging the review and acceptance of responsibility,
and a statement by the Professional Engineer acknowledging responsibility for the preparation of
the Erosion and Sediment Control Plan.
.3.2 Site Plan. The site plan must show:
1. A qeneral location map at a scale of 1-inch to 1000-feet to 1-inch to 8000-feet indicating the
general vicinity of the site location.
2. The property lines for the site on which the work will be performed.
3. The Erosion and Sediment Control Plan at a scale of !-inch to 20-feet up to 1-inch to 200-feeto
The plan may be placed on the site drainage plan if it can be clearly presented. The plan must
include:
a. Existin.q topoqraphy at one- or two-foot contour intervals. The map should extend a
minimum of 100-feet beyond the property line.
b. Proposed topo.qraphyat one- or two-foot contour intervals. The map should show
elevations, dimensions, location, extent, and the slope of all proposed grading, including
building site and driveway grades, if known.
c. Location of any existinq structures or hydroloqic features on the site.
d. Location of all structures or natural features on the land adjacent to the site and within a
minimum of 100 feet of the site boundary line. The map must show the location o~ the street
gutter, storm sewer, channel, or other waters receiving storm runoff from the site.
e. Location of all proposed structures and development on the site, if known.
f.

Limits of clearinq and qradinq - Areas which are to be cleared and graded.

g. Location of soil stockpiles - Areas designated for topsoil and subsoil storage.
h. Location of storaqe areas- Areas designated for equipment, fuel, lubricants, chemical and
waste storage.
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i.

Location of temporary roads designated for use during the construction period.

j.

Plans of all drainage features, paved areas, retaining walls, cribbing, planting, temporary or
permanent soil erosion control measures, or other features to be constructed in connection
with, or as a part of, the proposed work together with a map showing the drainage area of
land tributary to the site and estimated 2-year runoff of the area served by all drains. All
erosion control measures should be depicted using the standard map symbols given in
Figures C-1 and ~-IA.

k. Detail drawinqs- Design drawings of sediment controls, temporary diversions, and any
practices used that are not referenced in these criteria.
I. Other information or data as may be reasonably required by the local jurisdiction.
m. The followinq note: "This Erosion and Sediment Control Plan has been placed in the (insert
name of local iurisdiction) file for this project and appears to fulfill applicable erosion control
criteria. I understand that additional erosion control measures may be required of the owner
and his or her agents due to unforeseen erosion problems or if the submitted plan does not
function as intended. The requirements of this plan shall run with the land and be the
obligation of the land owner until such time as the plan is properly completed, modified or
voided".
n. Siqnature block for owner (or agent) acknowledging the review and acceptance of
responsibility, and a signed and stamped statement by the Professional Engineer
acknowledging responsibility for the preparation of the Erosion and Sediment Control Plan.
1.3.3 Approval of Erosion and Sediment Control Plan. An Erosion and Sediment Control Plan must
be approved prior to issuance of an Overlot Grading or Site Disturbance Permit by the city or county.
The final Erosion and Sediment Control Plan must be consistent with a Drainage Report considered
acceptable to the approving jurisdiction. Approval of the Erosion and Sediment Control Plandoes not
imply acceptance or approval of Drainage Plans, Utility Plans, Street or Road Plans, Design of Retaining
Walls, or any other aspect of site development.
1.3.4 Exemptions and Variances. A provision for exemptions and variances may be provided by a city
or county. These are generally processed according to the applicable subdivision regulations and
reviewed on a case-by-case basis.
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1. Exemptions from the erosion control planning process will be considered for any of the following;
however, exempting the owner from preparing an erosion control plan and applying for a grading
permit does not exempt the owner from controlling erosion of soil at each construction site
through the use of the techniques described in the Manual:
a. Agricultural use of land.
b. Grading or an excavation below finished grade for basements, footings, retaining walls, or
other structures on plots zoned R1 - R3 of less than five (5) acres in size unless required
otherwise.
c. A sidewalk or driveway authorized by a valid permit.
d. Land-disturbing activities involving less than five (5) acres of disturbed area. Individual lots
involving less than five (5) acres of disturbed area in a larger subdivision project shall no~t be
considered separate development projects, but rather as a part of the subdivision
development as a whole. It will be the responsibility of the homeowner or homebuilder to
conform to all requirements of the locally-approved Erosion and Sediment Control Planfor
the subdivision. As part of any Building Permit for which a specific erosion control plan is
not required, the following statement must be included: "We have reviewed the Erosion and
Sediment Control Plan for (.subdivision name) and agree to conform to all requirements
contained therein and all erosion control requirements of the (insert name of local
jurisdiction). We further agree to construct and maintain all erosion and sediment control
measures required on the individual lot(s) subject to this Building Permit and/or in
accordance with the provisions of the Erosion Control section of the Manual of the Urban
Drainage and Flood Control District."
e. Underground utility construction including the installation, maintenance, and repair of all
utilities under hard-surfaced roads, streets, or sidewalks provided such land-disturbing
activity is confined to the area which is hard-surfaced and provided that runoff ~nd erosion
from soil stockpiles are confined and will not enter the drainage system.
f.

Gravel, sand, dirt or topsoil removal as authorized pursuant to approval of the Colorado
Mined Land Reclamation Board, provided said approval includes an erosion and sediment
control plan that meets the minimums specified.

g. Projects having a period of exposure (from time of land disturbance until permanent erosion
control measures are installed) of less than 14 days.
h. Where the owner certifies in writing to local jurisdiction and the local jurisdiction agrees in
writing that the planned work and the final structures or topographical changes will not result
in or contribute to soil erosion or sedimentation and will not interfere with any existing
C-8
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drainage course in such a manner as to cause damage to any adjacent property or result in
the deposition of debris or sediment on any public way, will not present any hazard to any
persons or property, and will have no detrimental influence upon the public welfare or upon
the total development of the watershed.
2. Variances - Cities and counties may consider waiving or modifying any of the criteria which are
deemed inappropriate or too restrictive for site conditions by granting a variance. Variances may
be granted at the tim~ of plan submission or request for plan revision. Variances must be
requested in accordance with the subdivision regulations and must define:
a. The criteria from which the applicant seeks a variance.
b. The justification for not complying with the criteria.
c. Alternate criteria or standard measures to be used in lieu of these criteria. The criteria and
practices specified within this section of the Manual relate to the application of specific
erosion and sediment control practices. Other practices or modifications to specified
practices may be used if approved by the local jurisdiction prior to installation. Such
practices must be thoroughly described and detailed to the satisfaction of the local city or
county reviewing and approving the erosion control plan.
To expedite the review and decisions on variance requests, it is suggested that a variance request be
included with, or submitted prior to, the initial Erosion and Sediment Control Plan submittal.
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2.0 EROSION CONTROL PLANNING
2.1 Erosion and Sedimentation
2.1.1 Erosion. Soil erosion is the process by which the land surface is worn away by the action of wind,
water, ice, and gravity. This section of the Manual addresses erosion caused by wind and water. Erosion
is a natural process and has occurred since the earth was formed. The shape of the land as we know it
was created, in large part, by erosional processes. The natural rate of erosion is increased greatly by
many urban activities--especially construction activities. Any activity that disturbs the natural soil and
vegetation has the potential to increase erosion because bare, loose soil is easily moved by wind or
water.
Wind erosion is caused when winds of sufficient velocity create movement of soil particles. The
potential for wind erosion is dependent upon soil cover, soil particle size, wind velocity, duration of wind,
and unsheltered distance. Within the Denver metropolitan area winds often exceed 60 miles per hour
(mph), and occasionally exceed 100 mph. Wind erosion can begin at a wind velocity as low as 10 mph,
and can even result from turbulence created by passing vehicles.
Water erosion has five primary mechanisms: raindrop erosion, sheet erosion, rill erosion, gully erosion,
and channel erosion. Raindrops detach soil particles and splash them into the air. These detached
particles are then vulnerable to stormwater runoff or snowmelt. Shallow surface flows rarely move as a
uniform sheet for more than several feet before concentrating in surface irregularities, known as rills. As
the flow changes from a shallow sheet to a deeper rill flow, the velocity and turbulence of the flow
increase. The energy of the concentrated flow is able to detach and transport soil particles. This action
begins to cut into the soil mantle and form tiny to large channels. Rills are small, but well-defined
channels which are only a few inches deep. Gullies occur as the flows in rills come together into larger
and larger channels. The major difference between rill and gully erosion is size. Rills caused by erosion
can be smoothed out by standard surface treatments such as harrowing. Gully erosion on the other hand
cannot be repaired with standard farming equipment and requires heavy equipment to regrade and
stabilize the gullies.
2.1.2 Sedimentation. During a rainstorm, runoff normally builds up rapidly to a peak and then
diminishes. Because the amount of sediment a watercourse can carry is dependent upon the velocity
and volume of runoff, sediment is deposited as runoff decreases. The deposited sediments may be
resuspended when future runoff events occur. In this way, sediments are moved progressively
downstream in the waterway system.
Windblown silt and sand particles are deposited whenever the force of the wind lessens. Much of the
wind-eroded material is deposited behind fences, in landscaped areas or downwind of buildings or other
obstructions to the wind. (Dust will form "drifts" just like snow.) Materials transported by bouncing or
creeping along the surface are often trapped in surface irregularities near the point of initial movement.
C-10
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2.1.3 Factors Influencinq Erosion. Factors affecting the erosion potential of any site include soil type,
geology, vegetative cover, topography, climate, and land use. Physical properties of soils such as
particle size, cohesiveness, and density affect its erodibility. Loose silt and sand-sized particles are more
susceptible to erosion than "sticky" clay soils. Rocky soils are also less susceptible to wind erosion, but
are often found on steep slopes that are subject to water erosion. Most of the soil types found locally are
calcareous in nature and are susceptible to either wind or water erosion, or both.
When surface cover and soil structure are disturbed, the soil’s erodibility potential increases.
Construction activities disrupt the soil structure and it’s vegetative cover. Examples are excavation and
grading for construction of homes, roads, utilities, commercial and industrial areas. In some parts of the
Denver metropolitan area, overgrazing by livestock also contributes to increased erosion.
Vegetation plays an extremely important role in controlling erosion. Roots bind particles together and the
leaves or blades of grass reduce raindrop impact forces on the soil. Grass, forest floor litter and other
ground cover traps rain which allows infiltration and reduces runoff velocity. Vegetation reduces wind
velocity at the ground surface, and provides a rougher surface which will trap particles moving along the
ground. Once vegetation is removed, erosion can proceed unchecked.
2.1.4 ,Principles of Erosion and Sediment Control. The objective of erosion control is to limit the
amount and rate of erosion occurring on disturbed areas. The objective of sediment control is to capture
the soil that has been eroded before it leaves the construction site. Despite the use of both erosion
control and sediment control measures, it is recognized that some amount of sediment will remain in
runoff leaving the construction site.
An erosion and sediment control plan is comprised of three major elements:
1. The erosion control measures th.at will be used to limit erosion of soil from disturbed areas at a
construction site;
2. The sediment control measures that will be used to limit transport o.f sediment to off-site ¯
properties and downstream receiving waters; and,
3. The drainaqewav protection measures that will be used to protect streams and other
drainageways located on the construction site from erosion and sediment damages.
Erosion controls are surface treatments that stabilize soil exposed by excavation or grading. Erosion
control measures, or Best Management Practices (BMPs) are variously referred to as source controls,
vegetative controls or non-structural controls.
Sediment controls capture soil that has been eroded. Soil particles suspended in runoff can be filtered
through a porous media or deposited by slowing the flow and allowing the natural process of
sedimentation to occur. Sediment controls (or BMPs) are facilities built to perform this function, and are
also referred to as structural controls.
9-1-99

C-11

Urban Drainage and Flood Control Distdct

R0017872

CONSTRUCTION BEST MANAGEMENT PRACTICES

DRAINAGE CRITERIA MANUAL (V. 3)

Drainageway control measures (or BMPs) protect channels or storm sewers during site construction.
This can be accomplished by limiting equipment travel across a stream, constructing a temporary
channel crossing, or diverting a stream into a temporary channel while work is done on the permanent
channel. Where storm sewers are used, sediment can be filtered prior to entry of runoff into the storm
drainage system.
Non-sediment impacts to water quality can be managed by controls (or BMPs) on equipment, material
storage, or use of chemical~ at construction sites. These additional practices are included for discussion
in the Manual because they occur commonly at construction sites.
2.2 Summary of Criteria
The list below is a summary of erosion and sediment control activities as described in the Manual:
¯

Erosion Control. Permanent or temporary soil surface stabilization must be applied to disturbed
areas and soil stockpiles as soon as possible but no later than 14 days after final grade is
reached on any portion of the site. Soil surface stabilization should also be applied within 14
days to disturbed areas that may not be at final grade but will remain dormant (undisturbed) for
longer than an additional 30 days. (Section 3.0).

¯

Surface Rouqhenin.q. Surface roughening should be performed after final grading to create
depressions two to four inches deep and four to six inches apart. (Section 3.1).

¯

Mulchinq. All disturbed areas must be properly mulched, or seeded and mulched, within 14 days
after final grade is reached on any portion of the site not otherwise permanently stabilized.
(Section 3.2).

¯

Reveqetation. A viable vegetative cover should be established within one year on all disturbed
areas and soil stockpiles not otherwise permanently stabilized. Vegetation is not considered
established until a ground cover is achieved which, in the opinion of the city or county of
jurisdiction, is sufficiently mature to control soil erosion and can survive severe weather
conditions. (Section 3.3).

¯

Temporary Reve.qetation. Temporary revegetation is required on all disturbed areas having a
period of exposure prior to final stabilization of one year to two years. All temporary seeding
shall be properly mulched. (Section 3.3.2).

¯

Permanent Reveqetation. Permanent revegetation is required on all disturbed areas having a
period of exposure greater than two years, or for an indeterminate length Of time. A perennial
grass mix should be planted and mulched. (Section 3.3.3).

¯
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the pavement. This practice is not needed when final construction of roads will take place within
30 days of reaching final subgrade level.
All non-paved portions of roads should be seeded and mulched as soon as possible after final
grading has occurred, but in no case later than 14 days after grading has been completed.
Soil stockpiles expected to be in place longer than 60 days should be seeded with a temporary
grass cover and mulched within 14 days after completion of stockpile construction.
If stockpiles are located within 100 feet of a drainageway, additional sediment controls, such as a
diversion dike or silt fence, should be provided. (Section 3.4).
¯

Sediment Control. Properties and roadways adjacent to a construction site should be protected
from eroded sediment being transported to them. (Section 4.0).

o.

Vehicle Trackinq. Whenever construction vehicles enter onto paved roads, provisions must be
made to prevent the transport of sediment (mud and dirt) by vehicles tracking onto the paved
surface. Whenever sediment is transported onto a public road, regardless of the size of the site,
the roads shall be cleaned at the end of each day. (Section 4.1).

¯

Slope Diversion Dikes. Temporary diversion dikes shall be provided as required by the
provisions of Section 4.2. Diversion dikes located above disturbed areas may be discharged to a
permanent or temporary channel. Diversion dikes located midslope on a disturbed area must
discharge to temporary slope drain. Diversion dikes located at the base of a disturbed area must
discharge to a sediment trap or basin. (Sections 4.2.1 and 4.3).

¯

Roads and Roadside Swales For road areas that are not paved within 30 days of final grading,
and have not received early application of roadbase, rough-cut street controls should be
provided. (Section 4.2.2).

¯

Sediment Entrapment Facilities. Sediment entrapment facilities include straw bale barriers, silt
fences, and sediment basins. The criteria for selection and use of Sediment entrapment facilities
are given in Table C-2 and design criteria are described in Section 4.3.
All runoff leaving a disturbed area shall pass through at least one sediment entrapment facility
before it exits the site. (Section 4.3).

¯

Workinq Within or Crossinq a Waterway. Construction vehicles shall be kept out of waterways to
the maximum extent practicable. Where an actively-flowing watercourse must be crossed
regularly by construction vehicles, a temporary stream crossing or channel diversion must be
provided. (Sections 5.1 and 5.2).
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¯

Outlet Protection. The outlets of temporary slope drains, culverts, sediment traps, and sediment
basins must be protected from erosion and scour. (Section 5.3).

¯

Inlet Protection. All storm sewer inlets made operable during construction must have sediment
entrapment facilities installed to prevent sediment-laden runoff from entering the inlet.
(Section 5.4).

¯

Chemicals, Oils and Material Storaqe. Areas used for storage of chemicals, petroleum-based
products and waste materials, including solid and liquid waste, shall be designed to prevent
discharge of these materials in the runoff from a construction site. (Section 6).

¯

Underqround Utility Construction. Construction of underground utility lines that are not exempted
is subject to the provisions of S~ction 7. (Section 1.3.4 for exemptions and Section 7).

¯

Disposition of Temporary Measures. All temporary erosion and sediment control measures shall
be removed within 30 days after final stabilization is achieved, or after the temporary measures
are no longer needed, whichever occurs earliest, or as authorized by the city or county of local
jurisdiction. (Section 8).

¯

Maintenance. All temporary and permanent erosion and sediment control practices shall be
maintained and repaired by the owner during the construction phase as needed to assure
continued performance of their intended function. All facilities must be inspected and replaced if
necessary, following each precipitation or snowmelt event that results in runoff. (Section 9).

2.3 Planninq Process
Erosion control planning should occur early in the site development process. The planning process can
be divided into five separate steps:
1. Gather information on topography, soils, drainage, vegetation and other predominant site
features.
2. Analyze the information in order to anticipate erosion and sedimentation problems.
3. Devise a plan which schedules construction activities and minimizes the amount of erosion
created by development.

4. Develop an Erosion and Sediment Control Planwhich specifies effective erosion and sediment
control measures.
5. Follow the Erosion and Sediment Control Plan and revise it when necessary.
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2.3.1 Site Assessment. Topography is the primary factor to be considered in developing an Erosion
and Sediment Control Plan. Soils, vegetation, and hydrologic features must also be considered.
Final grading will determine slope gradient and slope length of the disturbed area. Small areas, or
subbasins, will be created that have relatively uniform characteristics of slope and slope length. After
grading is completed, areas that remain exposed to precipitation and runoff will require erosion control,
and the overall size of subbasin areas will determine what sediment controls are appropriate for each
area.
Soil conditions should be assessed as to their potential for erosion and suitability for revegetation. A
detailed analysis of soil-erosion potential is not necessary because all soils will be subject to erosion and
can be generalized as equivalent for the design of control measures recommended in the Manual
Most vegetation will be removed from a construction site during clearing and grading operations. An
assessment of existing vegetation on the site is of limited use when post-development landscaping and
irrigation are planned, but can be useful in selecting grasses when non-irrigated revegetation is planned.
Analysis of soil is useful to determine fertilizer requirements for vegetation establishment.
Analysis of waterbodies and other hydrologic features of a site is important in the design of sediment
controls. The drainage basins upslope and within the site should be assessed. The configuration of
hillslope areas and drainageways, in the context of planned roads and buildings, will determine what
erosion and sediment controls will be needed. The location of permanent drainage channels and other
elements of the drainage system should be defined as a part of the plan.
2.3.2 Selection of Controls. The following guidelines are recommended in developing the erosion and
sediment control plan:
1. Determine the limits of clearinq and qrading. If the entire site will not undergo excavation and
grading, the boundaries of cut-and-fill operations should be defined. Buffer strips of natural
vegetation may be utilized as a control measure.
2. Define the layout of buildinqs and roads. This will have been decided previously as a pa.rt of the
general development plan. If building layout is not final, the road areas stabilized with pavement
and the drainage features related to roads should be defined as they relate to the plan.
3. Determine permanent drainaqe features. The location of permanent channels, storm sewers,
roadside swales, and stormwater quality controls such as ponds, wetlands, grassed-lined swales,
buffer strips, and areas of porous pavement, if known, should be defined.
4. Determine extent of temporary channel diversions. If permanent channel improvements are a
part of the plan, the route, sizing, and lining needed for temporary channel diversions should be
determined. Location and type of temporary channel crossings can be assessed.
9-1-99
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5. Determine the boundaries of watershed.< The size of drainage basins will determine the types of
sediment controls to be used. Areas located off the site that contribute overland flow runoff must
be assessed. Measures to limit the size of upland overland flow areas, such as diversion dikes,
may be initially considered at this stage.
6. Select sediment controls. Areas greater than one acre will require that sediment basins be
installed. Division of large drainage basins into subareas each served by a sediment basin can
also be considered.
Areas smaller than one acre can utilize other sediment controls. Limitations on the size of areas
served by individual controls are defined in these criteria. (Section 4.3).
7. Determine staqinq of construction. The schedule of construction will determine what areas must
be disturbed at various stages throughout the development plan. The opportunity for staging cutand-fill operations to minimize the period of exposure of soils can be assessed. The sequence
for installing sediment contro[s and erosion controls can also be determined at this time.
8. Identify locations of topsoil stockpiles. Areas for storing topsoil should be determined.
9. Identify location of temporary construction roads, vehicle trackinq controls, and material storaqe
areas. These three elements can be determined in the context of previously defined aspects of
the plan.
10. Select Erosion Controls. All areas of exposed soil will require a control measure be defined
dependent on the duration of exposure. These can be selected based on the schedule of
construction.
An example erosion and sediment control plan for a small commercial development has been included
as Appendix B. Figure C-2 shows an oblique view of an example highway construction project and the
sediment controls used. Figure C-3 illustrates how these measures are described on a site plan map.

2.4 Consistency with Other Plans
2.4.1 Drainaqe Plans. The Erosion and Sediment Control Planshould be prepared consistent with the
final drainage plan for a development. All of the hydrologic features of the drainage plan must be
incorporated into the site at the time of development. Permanent drainage features will be built during
the construction phase. Temporary sediment controls can be located and designed to take advantage of
the final drainage design features. All temporary controls should be staged and removed at the
appropriate time relative to the construction of permanent drainage features.

C-16

9-1-99
Urban Drainage and Flood Control Distdct

R0017877

DRAINAGE CRITERIA MANUAL (V. 3)

CONSTRUCTION BEST MANAGEMENT PRACTICES

2.4.2 Stormwater Quality Plans. New developments will incorporate elements of stormwater quality
control into their design. The erosion and sediment control plan must be prepared consistent with these
structural and nonstructural controls. Many of the temporary controls used for sediment control can be
modified into permanent structural controls. Where possible, permanent stormwater quality controls can
be constructed at the initial stages of construction, or modified at the end of construction.
Where local regulations have not been developed, stormwater quality plans should be developed
consistent with the guidelines in the Stormwater Quality Management and BMP Planning for New
Development and Redevelopmentchapters of Volume 3 of the Manual
2.4.3 Air Quality Plans. All of the erosion and sediment control measures specified in this section will
perform as well to control wind erosion. The surface stabilization measures identified for control of
precipitation-induced erosion act also to prevent soils from becoming windborne. Although these
guidelines were developed to control erosion by rainfall and snowmelt, they are consistent with design
principles for wind erosion and will be effective for this purpose.
The Air Pollution Control Division, Colorado Department of Public Health and Environment, has passed
air quality regul.ations consistent with federal legislation. Regulation No. 3 requires submittal of an Air
Pollutant Emission Notice (APEN) for sources of fugitive dust from construction sites, as well as other
sources. Regulation No. 1 defines particulate emission control regulations for haul roads and roadways.
Additional controls, such as road watering, may be necessary to fully comply with these regulations at a
construction site. In certain counties in Colorado, the local health department administers these
regulations. This agency, or CDH, should be contacted about APENs and other air quality requirements.
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From: Colorado Department of Highways, 1978

FIGURE C-2
Oblique View of Example Construction Site
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From: Adapted from Colorado Department of Highways, 1978

FIGURE C-3
Site Plan Map for Example Construction Site
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3.0 EROSION CONTROL
The planning for the installation of permanent or temporary soil erosion controls needs to begin in
advance of all major soil disturbance activities on the construction site. After construction begins, soil
surface stabilization shall be applied within 14 days to all disturbed areas that may not be at final grade
but will remain dormant (undisturbed) for periods longer than an additional 30 calendar days.
Soil surface stabilization protects soil from the erosive forces of raindrop impact, flowing water, and wind.
Erosion control practices include surface roughening, mulching, establishment of vegetative cover, soil
treatments, and the early application of gravel base on areas to be paved. Stabilization measures to be
used should be appropriate for the time of year, site conditio,ns and estimated duration of use. The
maximum time limits of land exposure for selection of erosion controls are summarized in Table C-1.
TABLE C-1
Maximum Time Limits of Land Exposure
for Selection of Erosion Controls
Erosion Control Method
Surface Roughening
Mulching

Maxirnum Allowable Period of
Exposure (Months)
1
12

Temporary Revegetation

12-24

Permanent Revegetation

24 or more

Soil Stockpile Revegetation

2

Early Application of Road Base

1

3.1 Surface Roughening
Surface roughening provides temporary stabilization of disturbed areas from wind and water erosion. It
is particularly useful where temporary revegetation cannot be immediately established due to seasonal
planting limitations.
The soil surface is considered roughened if depressions are created two to four inches deep and are
spaced approximately four to six inches apart. If slopes are sufficiently rough after final grading, no
further treatment is required. The surface of exposed soil can be roughened by a number of techniques
and equipment. A chisel or dpping implement can be used in most soil conditions. Roughening cannot
be performed in very sandy or rocky soil.
Surface roughening, also referred to as scarification, should be performed after final grading. Fill slopes
can be constructed with a roughened surface. Cut slopes that have been smooth graded can be
roughened as a subsequent operation. Roughening of ridges and depressions should follow along the
contours of the slope. On slopes steeper than 2:1, the tracks left by a dozer working perpendicular to the
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contour can leave acceptable horizontal depressions. A diagram illustrating surface roughening is shown
on Figure C-4.
Care should be taken not to drive vehicles or equipment over areas that have been scarified. Tire tracks
will smooth the roughened surface and encourage runoff to collect into channels. As surface roughening
is only a temporary control, additional treatments may be necessary to maintain the soil surface in a
roughened condition.
3.2 Mulchinq
All disturbed areas must be mulched, or seeded and mulched, within 14 days after final grade is reached
on any portion of the site not otherwise permanently stabilized. Areas that will remain in an interim
condition for more than one year should also be seeded (See Section 3.3.2). An example of mulching is
shown on Figure C-5.
To protect newly seeded areas and to provide temporary cover on other disturbed areas which will not
require temporary revegetation, or which cannot be seeded due to seeding date limitations, a mulch
should be applied consisting of:
1. Clean, weed- and seed-free, long-stemmed grass hay (preferred) or cereal grain straw. Hay is
preferred as it is less susceptible to removal by wind. Mulch should be applied evenly at a rate
of two tons per acre. At least 50 percent of the mulch, by weight, should be ten inches or more
in length.
Mulch must be anchored. This can be accomplished mechanically by crimping or with the aid of
tackifiers or nets. Anchoring with a crimping implement is preferred, and is the recommended
method for all areas equal to or flatter than 3:1. Mechanical crimpers must be capable of tucking
the long mulch fibers into the soil four inches deep without cutting them. An agricultural disk,
while not an ideal substitute, may work if the disk blades are dull or blunted and set vertically.
However, the frame may have to be weighted to afford proper soil penetration.
On small areas sheltered from the wind and from heavy runoff, spraying a tackifier on the mulch
is satisfactory for holding it in place. For steep slopes and other special situations, blankets,
anchored with staples, may be required instead of mulch.
2. Hydraulic mulching shall be limited to those situations where it is too difficult to apply and
anchor a mulch of long-stemmed grass hay or cereal straw; namely, slopes steeper than 3:1 or
where access is limited. Wood cellulose fibers must be mixed with water and a tackifying agent
and applied at a rate of 2,000 pounds per acre with a hydraulic mulchero
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SURFACE ROUGHENING
Definition
Provide a rough soil surface with horizontal depressions created by operating a tillage or
other suitable implement on the contour, or by leaving slopes in a roughened condition by no’
fine-grading them.
Purposes
1. To aid in seed bed preparation and establishment of vegetative cover.
2. To reduce runoff velocity and increase infiltration.
3. To reduce runoff and wind erosion and provide for sediment trapping.

.,..,...... ....

Haul road
Tracking

Perimeter dike
Vegetative buffer
From: Environmental Protection Agency, 1976

FIGURE C-4
Surface Roughening
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MULCHING

Definition
Application of plant residues or other suitable materials to the soil surface.
Purposes
1. To prevent, erosion by protecting the soil surface from raindrop impact and reducing the
velocity of overland flow.
2. To foster the growth of vegetation by increasing available moisture and providing
insulation against extreme heat and cold.

1 Ton Per Acre
From: Environmental Protection Agency, 1976

FIGURE C-5
Mulching
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3. Mats, blankets, and nets are available to help stabilize steep slopes and drainage channels.
Depending on the product, these may be used alone or in conjunction with grass or straw mulch.
Normally, use of these products will be restricted to relatively small areas. Mats made of jute,
coconut fiber, or various geosynthetic fibers can be used instead of mulch. Blankets are straw
mulch that have been woven and oftentime include a synthetic layer or net. Plastic netting can
be used to anchor mulch. Two diagrams showing installation and orientation of these materials
are provided as Figures C-6 and C-7.
4. Some synthetic tackifiers or binders may be used to anchor mulch to limit sediment movement
and or, if approved by review agency, directly applied to the soil to provide soil stabilization.
Caution should be used to prevent the introduction of any potentially harmful material into the
environment. Manufacturer’s recommendations should be followed at all times.
5. Rock can also be used as a mulch. It provides protection of exposed soils to wind and water
erosion and allows infiltration of precipitation. Rock of aggregate base-coarse size can be
spread on disturbed areas for temporary or permanent stabilization. Rock must be removed
from those areas planned for vegetation establishment.
3.3 Reveqetation
A viable vegetative cover should be established within one year on all disturbed areas and soil stockpiles
not otherwise permanently stabilized. Vegetation is not considered established until a ground cover is
achieved which, in the opinion of the city or county of jurisdiction, is sufficiently mature to control soil
erosion and can survive severe weather conditions.
3.3.1 Seedbed Preparation. Areas to be revegetated should have soil conditions capable of supporting
vegetation. Overlot grading will oftentimes bring to the surface subsoils that have low nutrient value,
little organic matter content, few soil microorganisms, rooting restrictions, and conditions less conducive
to infiltration of precipitation. Under certain conditions, soil amendments and treatments may be
necessary to provide an adequate growth medium to sustain vegetation. ¯
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Shallow
Slope
On shallow slopes, strips of
netting may be applied across
the slope,

Where there is a berm at the top of the slope,
bring the netting over the berm and anchor it
behind the berm.

~~_~_~~

Steep
Slope
On steep slopes, apply strips of
netting parallel to the direction
of flow and anchor securely.

Brtng netting down to a level area before
terminating the installation. Turn the end under 6"
and staple at 12" intervals.

Ditch.:

~-~

In ditches, apply netting
parallel to the direction of
flow. Use check slots every
15 feet. Do not join strips in
the center of the ditch.

From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-6
Orientation of Blankets, Netting and Matting
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Anchor Slot; Bury the up-channel end of the net in
a 6" deep trench, Tamp the soil firmly. Staple at 12"
intervals across the net.

)-- --’~
- 3"~-

~: Overlap edges of the
feet down ~e center of ~e

Flow
Joining Strips: Insert the new roll of net In a trench,
as with the Anchor Slot. Overlap the up-channel end
of the previous roll 18" and turn the end under 6".
Staple the end of the previous roll just below the
anchor slot and at the end at 12’ intervals.

Check SIo~s; On erodible soils or steep slopes, check
slots should be made every 15 feet. Insert a fold of
the net into a 6" trench and tamp firmly. Staple at
12" intervals across the net, Lay the net smoothly on
the surface of the soil - do not stretch the net, and
do not allow wrinkles,

- -

...... ,
.-.~. ¯ ..,","~"’
’.~.
:.’."..

Anchoring Ends At Structures:
Place the end of the net in
a 6" slot on the up-channel
side of the structure. Fill the
french and tamp firmly. Roll
the net up the channel.
Place staples at 12" intervals
along the anchor end of
:1
the net.

. .,,..
:.~ :::.,-. :,..
-..
"’" ’ "
.:.-

From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-7
Installation of Blankets, Netting and Matting
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Whenever possible, topsoil should be salvaged for respreading on areas to be revegetated. The depth
of soil stripping is determined by the depth of available topsoil. Areas near drainageways may have a
considerable depth of topsoil, whereas lesser amounts may be available on the crowns of hills and flat
slopes. Topsoil should be viewed as an important resource to be utilized for vegetation establishment,
primarily due to its water-holding capacity. Native topsoil located on a construction site also have good
soil structure, organic matter content, biological activity, and nutrient supply that supports vegetation.
The rooting zone of most semi-arid grasslands evident in the Denver metropolitan area is 6 to 18 inches.
At a minimum, the upper six (6) inches of topsoil can be stripped and stockpiled, and respread to a
thicker depth on surfaces not planned for buildings or impervious areas. If the surface is compacted,
ripping of subsoils prior to topsoiling is recommended. Scarification will assist in placement of a stable
topsoil layer on steeper slopes, and allow percolation and root penetration to greater depth.
Where topsoil is not available or utilized, subsoils can be treated to provide a plant-growth medium.
Organic matter can be added to improve nutrient levels necessary for plant growth. Other treatments,
such as liming, can be used to adjust soil conditions as necessary with amendments. Soil testing is
recommended to determine appropriate amendments required.
A suitable seedbed will enhance the success of revegetation efforts. The surface should be rough and
the seedbed should be firm, but neither too loose nor compacted. The upper layer of soil should be in a
condition suitable for seeding at the proper depth and conducive to plant growth.
3.3.2 .Temporary Reveqetation. Temporary revegetation is required on all disturbed areas having a
period of exposure prior to final stabilization of one year or longer. All temporary seeding shall be
protected with mulch.
To provide temporary vegetative cover on disturbed areas which will not be paved, built upon, or fully
landscaped within 12 months but will be completed within 24 months, plant an annual grass appropriate
for the time of planting and mulch the planted areas. The annual grasses generally suitable for the
Denver metropolitan area are listed in Table C-2. These are to be considered only as a general
recommendation whenever specific design guidance for a particular site is not available.
3.3.3 Permanent Reve.qetation. To provide vegetative cover on disturbed areas not paved or built
upon for a period of 2 years or longer, or for an indeterminate length of time, a perennial grass or grass
mix should be planted. Each site will have different characteristics, and a landscape professional should
be contacted to determine the most suitable species or seed mix for a specific site. In lieu of a specific
recommendation and for planning purposes, one of the perennial grass mixes appropriate for site
conditions listed in Table C-3 can be used. The pure live seed (PLS) rates of application recommended
in these tables are considered to be absolute minimum rates for seed applied using proper drill-seeding
equipment. All permanent seeding shall be protected with mulch. See Table C-4 for appropriate seeding
dates.
9-1-99
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TABLEC-2
Minimum Drill Seeding Rates for Annual Grassesa
Growth
Seasonb

Pounds of
Pure Live Seed
(PLS)/acrec

1. Oats

Cool

35 - 50

1-2

2. Spdng wheat

Cool

25 - 35

1-2

3. Spring barley

Cool

25 - 35

1-2

4. Annual ryegrass

Cool

10- 15

½

5. Millet

Warm

3 - 15

½-¾

6. Sudangrass

Warm

5- 10

½- ¾

7. Sorghum

Warm

5 - 10

½-¾

8. Winter wheat

Cool

20 - 35

1-2

9. Winter badey

Cool

20 - 35

1-2

Cool

20 - 35

1-2

Species
(Common name)

10. Winter rye

Planting
Depth
(inches)

11. Triticale
Cool
25-40
1-2
a Successful seeding of annual grass resulting in adequate plant growth will usually
produce enough dead-plant material residue to provide protection from wind and
water erosion for an additional year. This assumes that the cover is not disturbed
or mowed closer than 8 inches.
Hydraulic seeding may be substituted for drilling only where slopes are steeper
than 3:1 or where access limitations exist. When hydraulic seeding is used,
hydraulic mulching should be done as a separate operation to prevent the seeds
from being encapsulated in the mulch.
b See Table C-4 for seeding dates. Irrigation, if consistently applied, may extend
the use of cool season species during the summer months.
c Seeding rates should be doubled if seed is broadcast; or increase:l by 50 percent
if done using a Brillion Drill or by hydraulic seeding.

If desired for wildlife habitat or landscape diversity, shrubs such as rubber rabbitbrush (Chrysothamnus
nauseosus), fourwing saltbush (Atriplex canescens) and skunkbrush sumac (Rhus trilobata) could be
added to the upland seedmixes at .25, .5 and 1 pounds per acre, respectively. In riparian zones, planting
root stock of such species as American plum (Prunus americana), woods rose (Rosa Woodsil), plains
cottonwood (Populus sargentil), and willow (Populus spp.) may be considered. On non-topsoiled upland
sites, a legume such as Ladak alfalfa at I lb. PLS per acre can be included as a source of nitrogen for
perennial grasses.
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TABLE C-3
Minimum Drill Seeding Rates for Perennial Grasses1
Alakali Soil Seed Mix
Common
Botanical
Name
Name

Growth
Seasonb

Alkali sacaton

"Sporobolus airoides

Cool

Bunch

1,750,000

0.25

Basin wildrye

Elymus cinereus

Cool

Bunch

165,000

2.5

Sodar Streambank
wheatgrass

Agropyron riparium ’Sodar’

Cool

Sod

170,000

2.5

Jose tall wheatgrass

Agropyron elongatum ’Jose’

Cool

Bunch

79,000

7.0

Arriba western wheatgrass

Agropyron smithii ’Arriba’

Cool

Sod

110,000

5.5

Growth
Form

Seeds/
Pound

Total

Pounds of
PLSlacre

17.75

Fertile Loamy Soil Seed Mix
Ephriam crested wheatgrassc Agropyron cristatum ’Ephriam’

Cool

Sod

175,000

2.0

Dural hard rescue

Festuca ovina ’duriuscula’

Cool

Bunch

565,000

1.0

Lincoln smooth brome

Bromus inermis leyss ’Lincoln’

Cool

Sod

130,000

3.0

Sodar Streambank
wheatgrass

Agropyron rfparium ’Sodar’

Cool

Sod

170,000

2.5

Arriba western wheatgrass

Agropyron smithii ’Arriba’

Cool

Sod

110,000

7.0

Total

15.5

High Water Table Soil Seed Mix
Meadow foxtail

A/opecurus pratensis

Cool

Sod

900,000

0.5

Redtop

Agrostis alba

Warm

Open sod

5,000,000

0.25

Reed canarygrass

Phalaris arundinacea

Cool

Sod

68,000

0.5

Lincoln smooth brome

Bromus inermis leyss ’Lincoln’

Cool

Sod

130,000

3.0

Pathfinder switchgrass

Panicum virgatum ’Pathfinder’

Warm

Sod

389,000

1.0

Alkar tall wheatgrass

Agropyron elongatum ’Alkar’

Cool

Bunch

79,.000

5.5
10.75

Total
Transition Turf Seed Mix
Ruebens Canadian bluegrass Poa compressa ’Ruebens’

Cool

Sod

2,500,000

0.5

Dural hard rescue

Festuca ovina ’dufiuscula’

Cool

Bunch

565,000

1.0

Citation perennial ryegrass

Lolium perenne ’Citation’

Cool

Sod

247,000

3.0

Lincoln smooth brome

Bromus inermis leyss ’Lincoln’

Cool

Sod

130,000

3.0

Total
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TABLE C-3
Minimum Drill Seeding Rates for Perennial Grasses1
Alakali Soil Seed Mix (continued)
Common
Botanical
Name
Name

DRAINAGE CRITERIA MANUAL (V. 3)

Growth
Season~’

Growth
Form

Seeds/
Pound

Pounds of
PLS/acre

Sandy Soil Seed Mix
Blue grama

Bouteloua gracilis

Warm

Sod-forming
bunchgrass

825,000

0.5

Camper little bluestem

Schizachyfium scoparium
’Camper’

Warm

Bunch

240,000

1.0

Prairie sandreed

Calamovilfa Iongifolia

Warm

Open sod

274,000

1.0

Sand dropseed

Sporobolus cryptandrus

Cool

Bunch

5,298,000

0.25

Vaughn sideoats grama

Bouteloua curtipendula
’Vaughn’

Warm

Sod

191,000

2.0

Arriba western wheatgrass

Agropyron smithii ’Arfiba’

Cool

Sod

110,000

5.5

Total

10.25

Heavy Clay, Rocky Foothill Seed Mix
Ephriam crested wheatgrassc Agropyron cristatum ’Ephriam’ Cool

Sod

175,000

1.5

Oahe Intermediate
wheatgrass

Agropyron intermedium ’Oahe’ Cool

Sod

115,000

5.5

Vaughn sideoats gramae

Boute/oua curtipendu/a
’Vaughn’

Warm

Sod

191,000

2.0

Lincoln smooth brome

Bromus inermis/eyss ’Lincoln’

Cool

Sod

130,000

3.0

Arriba western wheatgrass

Agropyron smithii ’Arfiba’

Cool

Sod

110,000

5.5

Total
17.5
All of the above seeding mixes and rates are based on drill seeding followed by crimped hay or straw mulch. These
rates should be doubled if seed is broadcast and should be increased by 50 percent if the seeding is done using a
Brillion Drill or is applied through hydraulic seeding. Hydraulic seeding may.be substituted for drilling only where
slopes are steeper than 3:1. If hydraulic seeding is used, hydraulic mulching should be done as a separate operation.
b See Table 3-4 for seeding dates.
c Crested wheatgrass should not be used on slopes steeper than6H to 1V.
d If site is to be irrigated, the transition turf seed rates should be doubled.
e Could substitute 0.5 Ibs PLS of Blue grama for the 2.0 lbs PLS of Vaughn sideoats grama.
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TABLE C-4
Seeding Dates for Annual and Perennial Grasses
Annual Grasses
Seeding Dates

Warm

Cool

March 16 - April 30

4

1,2,3

May 1 - May 15

4

Perennial Grasses
Warm

Cool

January 1 - March 15

May 16 - June 30
July 1 - July 15

.4,5,6,7
5,6,7

July 16 - August 31
September 1 - September 30

8,9,10,11

October 1 - December 31
Notes:
See Table C-2 and C-3 for growth season of annual and perennial grasses, respectively. Number codes for annual
species refer to specific seeding periods for: (1) oats; (2) spring wheat; (3) spring barley; (4) annual ryegrass; (5) millet;
(6) sudangrass; (7) sorghum; (8) winter wheat; (9) winter barley; (10) winter rye; and, (11) triticale.
To provide temporary erosion control between the seeding dates specified, utilize surface roughening (on the contour or
perpendicular to prevailing winds) and/or apply a mulch.
The seeding dates for perennial species are generally in the spring from March through early May, and in the fall after
mid-October until snow cover precludes planting. Fall seeding is referred to as "dormant seeding" because the seeds will
lie dormant through the winter and germinate in the spring.
Perennial grasses can be seeded using a drill seeder in areas previously planted with a temporary grass cover. In this
case, the annual grass may need to be mowed for the drill to operate. Broadcast seeding or hydroseeding of permanent
grasses should not be done with a live crop of annual grasses without first reworking and preparing the topsoil.
3.4 Roads and Soil Stockpiles
Road cuts, road fills, and parking lot areas should be covered with the appropriate aggregate base
course on the surfaces to be paved in lieu of mulching. Early application of road base is suitable where
a layer of course aggregate is specified for final road or parking lot construction. This practice may not
be desirable in all instances, and is not needed when final pavement construction will take place within
30 days of grading to final contours. All non-paved portions of road cut, fill, and parking lot areas should
be seeded and mulched as soon as possible after final grading has occurred, but in no case later than 14
days after grading has been completed.
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Soils stockpiled for more than 60 days should be seeded with a temporary or permanent grass cover
within 14 days after completion of stockpile construction. Mulching is recommended to ensure
vegetation establishment. If stockpiles are located within close proximity to a drainageway (i.e., 100
feet), additional sediment control measures, such as a temporary diversion dike or silt fence, should be
provided (see Section 4).
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4.0 SEDIMENT CONTROL
The installation of sediment entrapment and control facilities has to begin before major land disturbance
activities begin on a construction site.
Sediment control will be site specific and can include vehicle tracking controls; sod buffer strips around
the lower perimeter of the land disturbance; sediment barriers, filters, dikes, sediment basins; or a
combination of any or all of t~ese measures.
Sediment controls must be constructed before land disturbance takes place. Earthen structures such as
dams, dikes, and diversions should be mulched within 14 days of installation. Earthen structures that are
expected to remain in place for more than one year must be seeded and mulched.
Dams must address stable embankment design and water rights considerations. Consult with the State
Engineer’s Office on these requirements prior to constructing any dam.
4.1 Vehicle Trackinq
Wherever construction vehicles enter onto paved public roads, provisions must be made to prevent the
transport of sediment (mud and dirt) by runoff or by vehicles tracking onto the paved surface. It is
recommended that coarse-aggregate rock surfacing be provided to keep most construction traffic from
coming into contact with mud and dirt. In other words, stabilized access, parking, staging, and
loading/unloading areas will reduce the likelihood that vehicles will come in contact with mud.
For sites greater than two (2) acres, a stabilized vehicle tracking control must be constructed (see
Figure C-8). Whenever deemed necessary by the city or county of jurisdiction, wash racks shall be
installed to remove mud and dirt from the vehicle and its tires before it enters onto public roads (see
Figure C-8A).
Whenever sediment is transported onto a public road, regardless of the size of the site, the road shall be
cleaned at the end of each day. Sediment shall be removed from roads by shoveling or sweepir~g and
be transported to a controlled sediment disposal area. Street washing shall not be allowed until after
sediment is removed in this manner. Storm sewer inlet protective measures should be in place’at the
time of street washing.
4..2 Slope-Lenqth and Runoff Considerations
Cut-and-fill slopes must be designed and constructed to minimize erosion. This requires consideration of
the length and steepness of the slope, the soil type, upslope drainage area, groundwater conditions and
other applicable factors. Slopes which are found to be eroding excessively will require additional slope
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VEHICLE TRACKING CONTROL

Definition
A stone stabilized pad located at points of vehicular ingress and egress on a construction
site.
Purposes
To reduce the amount of mud transported onto public roads by motor vehicles or runoff.
Note: Only applicable for sites greater than 2 acres in size

#

1 1/2" - 3" Rock
1/2" - 3/4" Filter Layer--

VEHICLE TRACKING CONTROL
From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-8
Temporary Vehicle Tracking Control
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VEHICLE TRACKING CONTROL

Definition
A stone stabilized pad located at points of vehicular ingress and egress on a construction
site equipped with a concrete wash rack.
Purposes
To reduce the amount of mud transported onto public r~ads by motor vehicles or runoff:
Note: Only needed when required bylocal City or County of jurisdiction. May be precluded
from use if no water supply is available.

VEHICLE TRACKING CONTROL WITH WASH RACK

Ditch to carry
wash water to
sediment basin
or trap
Wash Rack

Reinforced Concrete

Drain Space

Detail of Wash Rack
From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-8A
Temporary Vehicle Tracking Control With Wash Rack
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stabilization until the problem is corrected. The following guidelines should assist site planners and plan
reviewers in developing an adequate design:
1. Rough soil surfaces are preferred over smooth surfaces on slopes (Section 3.1)o
2. Temporary diversion dikes (Section 4.2.1) can be constructed at the top of long or steep slopes,
or hillslopes that have an upslope tributary drainage area over five acres. Diversion dikes or
terraces (Section 4.2.3) may also be used to reduce slope length within the disturbed area.
Temporary diversion dikes shall be provided whenever:
S2L > 2.5
where:

S = slope of the upstream tributary area (in feet/foot); and,
L = length of the upstream slope (in feet).

3. Concentrated stormwater should not be allowed to flow down cut or fill slopes unless contained
within an adequately-sized temporary channel diversion, a permanent channel, or temporary
slope drain (Section 4.2.4).
.4. Wherever a slope face crosses a water seepage plane which endangers the stability of the slope,
adequate drainage should be provided.
5. Provide sediment basins or barriers (silt fences or straw bale dikes) below slopes to reduce
offsite sediment transport or to reduce slope lengths (Section 4.3).
4.2.1 Slope Diversion Dikes. A temporary diversion dike is a horizontal ridge of soil placed
perpendicular to the slope and angled slightly to provide drainage along the contour. Temporary
diversion dikes can be constructed by excavation of a V-shaped trench or ditch and placement of the fill
on the downslope side of the cut. A design of a temporary diversion dike is shown on Figure C-9o
There are two types of temporary slope diversion dike:
1. A diversion dike located at the top of a slope to divert upland runoff away from the disturbed
area. The discharge from undisturbed or previously-developed upland areas collected by these
diversion dikes may be directed to a permanent channel or temporary channel diversion (Section

5.2).
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TEMPORARY DIVERSION DIKE

Definit~en
A temporary ridge of compacted soil located at the top, midslope, or base of a disturbed
area.
Purposes
1. To dive~t storm runoff from higher drainage areas away from unprotected slopes to a
permanent channel or temporary channel diversion.
2. To divert sediment-laden runoff from the midslope of a disturbed area to a temporary
slope drain.
3. To divert sediment-laden runoff from the base of a disturbed area to a sediment trapping
facility.

Earthen Ridge
Fill Slope

9"

From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-9
Temporary Diversion Dike
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2. A diversion dike located at the base or midslope of a disturbed area to divert sediment-laden
water to a sediment basin. These diversions are also very useful at road intersections during the
construction phase. The discharge from these diversion dikes may be directed to a temporary
slope drain or sediment basin.
4.2.2 Roads and Roadside Swales. The drainage system provided for roads will define to some extent
the length and area of individual slope segments within the disturbed area. A number of smaller hillslope
segments will be created by construction of roads. These areas will require erosion control as described
in Section 3.4, and sediment controls dependent on the size of upslope tributary area (Section 4.3).
For road areas that are not paved within 30 days of final grading, and have not received early application
of roadbase (Section 3.4), rough-cut street controls should be used. These are runoff barriers that are
constructed at intervals down the road. The barrier projects perpendicular to the longitudinal slope from
the outer edge of the roadside swale to the crown of the road. The barriers are positioned alternately
from the right and left side of the road to allow construction traffic to pass in the lane not barred. If
construction traffic is expected to be congested and a vehicle tracking control has been constructed,
rough-cut street controls may be omitted for 400 feet from the entrance. The design and spacing of
temporary rough-cut road controls are shown on Figure C-10.
4.2.3 Terracinq. Sediment can be controlled on slopes that are particularly steep by the use of
terracing. During grading, relatively flat sections, or terraces, are created and separated at intervals by
steep slope segments. The steep slope segments are prone to erosion, however, and must be stabilized
in some manner. Retaining walls, gabions, cribbing, deadman anchors, rock-filled slope mattresses and
other types of soil retention systems are available for use. These should be specified in the plan and
installed according to manufacturer’s instructions.
4.2.4 Slope Brains. There are certain instances when runoff must be directed down a slope within the
disturbed area. A temporary slope drain can be used to protect these hillslope areas from scour and
additional erosion. A number of alternative designs and materials can be used for a slope drain. These
are illustrated in Figures C-11 and C-11A.
The sizing of temporary slope drains must be defined but do not need rigorous hydraulic analysis.
Criteria for sizing are given in the design criteria. The discharge from all slope drains must be directed to
a stabilized outlet (Section 5.3).
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ROUGH-CUT STREET CONTROL

Definition
A temporary sediment ba~’rier placed on alternate sides of a rough" cut street.
Purposes
To divert sediment-laden runoff from. rough-cut streets and slow the velocity of storm runoff.
Note: 1. Alternate materials such as curb socks or silt fences may be used where large flows
are not expected.
2. Requirements for and spacing of velocity reducers for streets with grades of
less than 4% shall be as shown on the erosion control plan.
200’ Max,
"~A l~ ~’ (see nofe #2)

~1~ \\ Direction of ~

=75% Roadbed Wldfh

~1"o // Street Flow "

8" Min Spacing For
Vehicle Passage

PlAN

w
8’ Mln, ~Orl~inal

--

--

~Grade
CROSS SECTION A-A

TYPICAL
SECTION

x

20’
31’ - -40’~0’
41’ - 50’
51’ - 60’
61" - 70’

7"5
9’
10.5~"
12’

TYPICAL
ELEVATION

Adopted From: Orange County, California Department of Environmental Quality, 1981

FIGURE C-10
Rough-Cut Street Control

9-1-99

Urban Drainage and Flood Control District

C-39

R0017900

CONSTRUCTION BEST MANAGEMENT PRACTICES

DRAINAGE CRITERIA MANUAL (V.3)

TEMPORARY SLOPE DRAIN

Definition
A flexible tube or conduit extending from the top to the bottom of a cut or fill slope.
Purposes
To temporarily conduct concentrated stormwater runoff safely down the face of a cut or fill
slope without causing erosion problems on or below the slope.

Earthen Dike
(Compacted)

Corrugated Metal
Extension Collar
Waterproof Seal

Provide Outlet
Protection

SIZE OF SLOPE DRAIN
Drainage Area,
(Acres)
<1.5
<5.0
<10.0

Pipe Size
(InClh~.s)
18"
24"

From: Virginia Soil and Water Conservation Commission, .1985

FIGURE C-11
Temporary Slope Drain
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TEMPORARY 8LOPE DRAIN8

40 mll (rain,)
Plastic Sheet
Overlap 3’ (min.)"

DITCH LINER
From: Colorado Department of Highways, 1978

FIGURE C-11A
Temporary Slope Drain Applications
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4.3 Sediment Entrapment Facilities
Sediment entrapment facilities are necessary to reduce sediment discharges to downstream properties
and receiving waters. Sediment entrapment facilities include straw bale barriers, silt fences, and
sediment basins. The type of sediment entrapment facility to be used depends on the tributary area,
basin slope and slope length of the upstream area. Table C-5 summarizes the recommended maximum
tributary areas, slope lengths and slopes for three (3) types of sediment entrapment facilities.
All runoff leaving a disturbed area shall pass through a sediment entrapment facility before it exits the
site and flows downstream.
TABLE C-5
Sediment Entrapment Facility Limitations
Allowable Maximum Limit
Sediment
Control Facility
Straw Bale Barrier or Silt Fence
Sediment Basin

Tributary
Drainage Area
(ac)

Tributary Slope
Length
(ft)

Tributary
Slope
Gradient

0.5-1.0
per 100 lineal ft

150

2:1 (50%)

n/a

n/a

n/a

Straw bale barriers or silt fences may be used for small sites. When the tributary area is greater than
that allowed for straw bale barriers or silt fences, runoff shall be collected in diversion dikes and routed
through temporary sediment basins.
4.3.1 Straw Bale Barriers. Straw bales can be placed at the base of a hillslope to act as a sediment
barrier. These are not recommended for use within a swale or channel. Straw bales are temporary in
nature and may only perform for a period of weeks or months. Proper installation and maintenance is
necessary to ensure their performance. These limitations should be considered when selecting straw
bales for use. Guidance on design and installation of straw bales is given on Figures C-12 and.C-12A.
4.3.2 Silt Fence. A silt fence is made of a woven synthetic material and acts to filter runoff. Silt fence
can be placed as a temporary barrier along the contour at the base of a disturbed area but is r~ot
recommended for use in a channel or swale. The material is durable and will last for more than one
season if properly installed and maintained. Silt fence is not intended to be used as a perimeter fence,
particularly on ridges or transverse to the contours, or in areas of concentrated flow. If concentrated flow
conditions exist, the use of a rack overtopping berm is recommended. Silt fence design criteria and
construction techniques are shown on Figure C-13 and C-14.
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STRAW BALE BARRIER

Definition
A temporary sediment barrier consisting of a row of entrenched and anchored straw bales.
Purposes
1. To intercept and detain small amounts of sediment from disturbed areas of limited extent
in order to reduce sediment in runoff from leaving the site.
2. To decrease the velocity of sheet flows from hillslope areas

Staked and Entrenched
Straw Bale

Wood or Steel Fence Post
(Rebar not allowed)
Binding Wire
or Twine

Filtered Runoff

Compacted Soil to
Prevent Piping
Sediment Laden
Runoff

i

4" Min.

12" Min.
From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-12
Straw Bale Barriers
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STRAW BALE BARRIER INSTALLATION

1. Excavate the trench.

2. Place and stake straw bales.

Bale
Width

3. Wedge loose straw between
’
bales.

4. Backfill and compact the
excavated soil.

From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-12A
Straw Bale Barrier Installation
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SILT FENCE INSTALLATION
-NTS-

~

Bi//..__FABRIC MATERIAL
(ACHORED IN TRENCH)
STEEL(ANCHOREDOR 2"x4"~oOF(~I~ POST__~...

I

NOTE: EROSION CONTROL MEASURES
SHALL BE MAINTAIN ED UNTIL
LANDSCAPING IS COMPLETED,
OR AS DIRECTED BY LOCAL
JURISDICTION

~

/-- 4"X4" TRENCH
I~1 / COMPACTED
CKFILL

FLOW

1/2H (1~ ~

SECTION

DETAIL
SILT FENCE EROSION BARRIER
Details provided to District by the City of Broomfield, Colorado

FIGURE C-13
Silt Fence Erosion Barrier
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STRAW BALE BARRIER
RESIDENTIAL INSTALLATION

SILT FENCE BARRIER
RESIDENTIAL INSTALATION

Note: Extend barriers so as to intercept all runoff from the residential lot.

Details provided to Distdct by the City of Broomfield, Colorado

FIGURE Co14
Residential Erosion Control Barriers

C-46

9-1-99
Urban Drainage and Flood Control Distdct

R00t7907

DRAINAGE CRITERIA MANUAL (V. 3)

CONSTRUCTION BEST MANAGEMENT PRACTICES

4.3.3 Sediment Basins. Areas draining more than 1 acre must be routed through a sediment basin
similar to one shown in Figures C-15, C-15A, and C-16. Sediment basins in the Denver region shall be
designed to a minimum 1,800 cubic feet of volume per tributary acre and shall be cleaned out prior to
becoming half full.
If the site is to include a stormwater quality or flood detention basin, the permanent detention facility may
be used as the temporary sediment basin, provided the outlets are modified upon completion for this
purpose. Such permanent detention facilities shall be restored to design grades, volumes, and
configurations after site development is completed and the project is finalized.
The outlet from a sediment basin should be designed to empty its volume in 40 hours. The basin’s
length shall be no less than twice the basin’s width. The inflow structures at the entrance of the basin
should be designed to dissipate inflow energy and to spread the flow so as to achieve uniform flow
throughout the basin’s width.
A recommended design procedure is shown below:
4,3.4 Desiqn Procedure: Sediment Basin
The following steps outline the temporary sediment basin design procedure and criteria:
¯

Basin Storage Volume: Provide a design storage volume that is greater than or equal to
1800 cubic feet per acre of drainage area.

¯ . Dam Embankment: Embankment slopes should be no steeper than 3:1, preferably 4:1 or flatter.
¯

Emergency Spillway: Design an emergency spillway to convey flows over the embankment when
the design storage volume of the basin is exceeded (100 year events or larger). Set the crest at
or slightly above the water surface elevation resulting from the design storage volume. The
entire emergency spillway should be protected with riprap. Do not construct the spillway over fill
material.

¯

Outlet Works: Design the outlet works in accordance with Figure C-15A. A perforated riser pipe
(8-inch or larger PVC) shall be installed to release the design storage volume over a 40-hour
period. The perforations in the riser pipe should be sized as follows:
Refer to Figure EDB-3 in the Structural BMP section to calculate the required perforation
area per row of the riser pipe (for purposes of this application, the design storage volume is
the same as the water quality capture volume).
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TEMPORARY SEDIMENT BASIN

Definitions
A temporary basin with a controlled stormwater release structure, formed by excavation or construction
of an embankment of compacted soil. Required for all drainage areas greater than 1 area.
Purposes
To detain sediment-laden runoff from distributed areas to allow the majority of the sediment to
settle out.

Limiting Geometry:
L/W greater than 2.0

Required volume to crest of emergency
spillway = 1800 cubic feet per acre of
drainage area. Should be cleaned out
prior to becoming half full.

100-Year or Larger Emergency Spillway
Emergency
spillway
should not be
constructed
over fill
material

Inflow

From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-15
Temporary Sediment Basin
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F (INVERT OF LOWEST ORIFICE;
AT 50% OF STORAGE VOLUME)

/

~ 8" (OR LARGER} PVC PERFORATED
/ RI~ER PiPE (PE’RFORAT~ONS SIZED
TO DRAIN VOLUME BELOW EMERGENCY

I0O YR (OR LARGER)
EMERGENCY SPILLWAY CREST (BEYOND)
~-- (SHALL BE PROTECTED WWH RIpRAP)

~OR

0"5% MIN SLOP)E

8" (OR LARGER) ~C J

FIGURE C-15A
Temporary Sediment Basin Outlet Detail
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BAFFLE LOCATIONS IN SEDIMENT BASINS

D/2 D
Inflow ~ 2_ iiii i ~ ~

.~ Le

Riser (outlet)

Normal Pool----’--~"NN, N~’ ’~" ke--- total
distance
Irom
the point
of inflow
II
around
the
baffle
to
II
the riser.
Normal Pool--~. ~
- , -~, ~

,
,~

Le

R~ser

Inflow

Riser

Le= L1 + L2

Normal Pool

llnflow

f

Sheets of 4’x8’x1/2"
extedor
plywood or equivalent

Ill I

I’,

,

6"
,rl,i ~--~..~ Riser Crest Elesation
!1t~-Posts min. size 4"
:ll square or 5" round: Set
at least 3’ into the
"~ ground.

From: Environmental Protection Agency, 1976

FIGURE C-16
Baffle Locations in Sediment Basins
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See Figures 4 and 5 in the Typical Details section to determine the appropriate perforation
geometry (Note: Although Figures 4 and 5 are based on a fiat orifice plate, the resulting hole
sizes and patterns may be applied to the cylindrical riser pipe.).
The outlet pipe (8-inch or larger PVC) shall extend through the embankment at a minimum slope
of 0.5%. A riprap apron shall be provided at the out-fall. A baffle should be constructed to
protect the outlet an~ improve sedimentation in the basin if the length-to-width ratio is less than 2
to 1 (D to D/2) for various geometry~ to provide Le greater than or equal to D as shown in
Figure C-16.
¯

Maintenance: The basin shall be dredged out prior to the design storage volume becoming half
filled with sediment.
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5.0 DRAINAGEWAY PROTECTION
At times construction activities must occur adjacent to or within a drainageway. Whenever this occurs,
bottom sediments will be disturbed and transported downstream. The goal of these criteria is to
minimize the movement of sediments resulting from construction activities that take place within any
drainageway. Temporary facilities can be installed to divert flowing water around such sedimentgenerating construction activities within drainageways.
Some construction activities within a waterway are short lived, namely a few hours in duration, and are
minor in nature. These are typically associated with maintenance of utilities and stream crossings and
minor repairs to outfalls and eroded banks. In these cases, construction of temporary diversion facilities
may cause more soil disturbance than the maintenance activity itself. If it can be reasonably determined
that any channel work is maintenance related, is of very short duration, and will result in only a small
disturbance of bottom sediment, it is reasonable to exempt these from the requirement to construct
temporary diversion facilities.
5.1 Workinq Within or Crossinq a Waterway
Whenever work occurs within a waterway, the following should be considered as appropriate:
1. Construction vehicles should be kept out of a waterway to the maximum extent practicable.
Where in-channel work is necessary, steps, such as temporary channel diversions, must be
taken to stabilize the work area during construction to control erosion. The channel (including
bed and banks) must be restabilized immediately after in-channel work is completed.
2. Where an actively-flowing watercourse must be crossed regularly by construction vehicles, a
temporary crossing should be provided. Two primary methods are available: (1) a culverted
crossing; and, (2) a stream ford.
A culverted crossing should be designed to pass the 2-year design flow. A typical temporary
stream crossing is shown on Figure C-17. For additional discussion on design of box culverts
and pipes, see Sections 3 and 4, Major Drainage, of the USDCM.
A ford should be lined with a minimum 6-inch thick layer of 1-1/2 inch diameter rock. A typical
stream ford is shown on Figure C-18.
A permit is required for placement of fill in a waterway under Section 404 of the Clean Water
Act. The U.S. Army Corps of Engineers has issued nationwide general permit Number 14 for
Minor Road Crossing Fills. This is defined as placement of less than 200 Cubic yards of fill
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TEMPORARY STREAM CROSSING
Definition
A temporary structural span installed across a flowing watercourse for use by construction
traffic. Structures may include bridges, round pipes or pipe arches.
Purposes
To stabilize stream crossings and reduce erosion created by construction traffic.

Coarse Aggregate
6" Deep

1/2 Diameter of Pipe
or 12" Whichever ~s
Greater

Capacity of Pipe Culverts
Together = Bank-Full flow
Fill Covered by
Large Angular Rock

ELEVATION
Coarse Aggregate

~

25’
Minimum
Top of

Large Angular
Rock Over EarthFill

_75"~
Channel

Top of Bank

PLAN
From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-17
Temporary Culvert Stream Crossing
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TEMPORARY STREAM CROSSING
Definition
A temporary at_-(jrade stream crossing installed across a normally dry watercourse for use by
construction traffic.

.p.urposes
To stabilize stream crossings and reduce erosion created by construction traffic.

5’ max.
bank height

.--

,,’
Stone over

filter cloth

~,Stream Channel

Stone approach section
5:1 max. slope on road

OBLIQUE VIEW
_ Or~ginai Streambank

v !~"-

Stone ~"~~_~l~’J~~’’- Temporary access
\,

CROSS-SECTION Filter Cloth

Design Criteria:
- As a minimum, design the structure to pass bankfull flow or peak flow,
whichever is less, from a 2-year peak storm, without overtopping.
- Ensure that design flow velocity at the outlet of the crossing structure is
nonerosive for the receiving .stream channel. See Vol. II, Major Drainage, Section 5.3
From: North Carolina Sediment Control Commission, 1988

FIGURE C-18
Typical Ford Stream Crossing

0-54-

9-1-99

Urban Drainage and Flood Control District

R0017915

DRAINAGE CRITERIA MANUAL (V. 3)

CONSTRUCTION BEST MANAGEMENT PRACTICES

material below the plane of ordinary high water. The local office of the Corps should be
contacted about the requirements for obtaining a 404 permit. The city or county of jurisdiction
should also be consulted and can provide assistance. A further discussion on the need for 404
permits is included in Section 2.1, Major Drainage, of the USDCM.
3. Whenever feasible, use a temporary water diversion (Section 5.2) to bypass the work areas
when work takes place within a channel itself.
4. Whenever possible, construction in a waterway should be sequenced to begin at the most
downstream point and work progressively upstream installing required channel and grade control
facilities.
5. Complete work in small segments, exposing as little of the channel at a time as possible.
6. Where possible, perform all in-channel work between September 15 and April 15.
5.2 Temporary Channel Diversions
Limiting construction activities within actively-flowing water will significantly reduce sediment movement
downstream from these activities. This can be done by using a temporary diversion facility that carries
water around construction activities taking place within a waterway.
Permanent drainage channels should be constructed at the earliest possible stage of development.
Temporary channel diversions should not remain in place for more than two years prior to removal or
replacement by permanent facilities.
&2.1 Temporary Diversion Sizinq. Figure C-19 must be used to determine the minimum design
discharge to size temporary diversions. The two curves in Figure C-19 were developed using monthly
peak flow data for the months of April through September collected at !7 watersheds within the Urban
Drainage and Flood Control District. Data for these watersheds were collected over periods that ranged
from six years to eleven years and, as a result, provide reasonable statistical foundation for Figure C-19.
The designer of a temporary diversion facility and the construction contractor must recognize that the
design flows taken from Figure C-19 are for sediment control and not job-site protection from la?ge runoff
events, since these flow values are not representative of major or minor floods. However, all temporary
channel diversions shall be sized to convey no less than the flows provided by Figure C-19. Since each
construction project is unique, it is recommended that the contractor consider the use of larger temporary
water diversion facilities to protect the job site from higher runoff.
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ADJUSTED TRIBUTARY AREA VS. 50 PERCENTILE COMPUTED OUTFLOW

.----,-~ ~ m
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This figure covers the April through September period. When construction is expected
to be totally completed within October through March period without a p~ssibility of
extending into the April through September period, temporary diversion design can be
based on 50% of these flows.

FIGURE C-19
Temporary Diversion Facility Sizing Nomograph for Denver Region
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While Figure C-19 suggests minimum design flows for April through September, the chances of high
runoff decrease substantially during the months of October through March. During these months, much
of the precipitation is snow that produces snowmelt runoff rates that are low when compared to runoff
from rainstorms. As a result, it is suggested that temporary channel diversion structures for~
scheduled to be performed and completed during October through March be designed to carry no less
than one-half of the flow values taken from Figure C-19.
5,2,2 Stability Considerations. Temporary channels are not likely to be in service long enough to
establish adequate vegetative lining. Temporary channel diversions must be designed to be stable for
the design flow with the channel shear stress less than the critical tractive shear stress for the channel
lining material. Unlined channels should not be used unless it can be demonstrated that ~n unlined
channel will not erode during the design flow. Table C-6 gives allowable channel lining materials for a
range of slope and flow depth. Table C-7 gives Mannings ’n’ values for lining materials. Design
procedures for temporary channels are described in detail in the Hydraulic Engineering Circular No. 15
published by the Federal Highway Administration. The methods presented in this section are greatly
simplified and are based on information developed using only the most commonly used erosion control
materials.
TABLE C-6
Lining Materials for Temporary Channelsa
Maximum Flow Depth
Slope Range

1 ft.

3 ft.

0% - 0.005%

Jute Netting

Straw or Wood Fiber
Erosion Control Netting or Plastic
Membrane

0.005% - 1.0%

Straw or Wood Fiber
Erosion Control Netting or
Plastic Membrane

Straw or Wood Fiber
Erosion Control Netting

1.0% - 2.0%

Straw or wood Fiber
Erosion Control Netting

Type VL Riprap

2.0% - 3.0%

Type VL Riprap

Type L Riprap

3.0% - 4.0%

Type VL Riprap

Type M Riprap

aSee Table C-7 for channel design parameters.

5.2.3 Example: Temporary Diversion Desiqn. A simplified method for designing a non-erosive
channel is given as follows:
Step One..: Using the tributary area A (in acres) determine peak flow according to Figure C-19.
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.Step Two: Determine depth of flow, one foot maximum for flows less than 20 cfs and three feet
maximum for flows less than 100 cfs. (Flows in excess of 100 cfs should be designed in accordance
with the Major Drainage Section of the USDCM.)
Step Three: Determine channel slope based on existing and proposed site conditions.
Step Four: Select lining material from Table C-6.
.Step Five: Determine ihe channel geometry and check the capacity using Manning’s Equation and
the "n" value given in Table C-7. The steepest side slope allowable for a temporary channel is two
horizontal to one vertical (i.e., 2:1). It is suggested that the design for temporary bypass channels
include an additional 0.5 feet of freeboard.
TABLE C-7
Temporary Channel Design Criteria
Flow Depth
0 ft to 1.0 ft

Flow Depth
1.0 ft to 3.0 ft

Plastic Membrane

0.011

0.010

Jute Netting

0.028

n/a

Straw or Curled Wood Mats

0.035

0.025

Riprap, Type VL

0.070

0.035

Riprap, Type L

0.073

0.037

Riprap, Type M

0.075

0.040

Lining Material

Notes: Maximum depth is 1 foot for flows less than 20 cfs.
Maximum depth is 3 feet for flows equal to or greater than 20 cfs but less than 100
cfs (flows than 100 cfs should be designed in accordance with the Major Drainage
Section of the USDCM).
Determine the channel bottom width by using Manning~ Equation and the ’h"value
given above.
See Table 5-1 in the Major Drainage Section of the USDCMfor dprap gradation.
Unless structurally reinforced, side slopes shall be two horizontal to one vertical
(2:1) or flatter.
Erosion protection should extend to 0.5 feet above the design depth.

5.3 Outlet Protection
To protect adjacent downstream properties from erosion due to concentrated flows, a stable outlet or
channel is necessary. If there is no stable outlet, one may have to be constructed. In lieu of constructing
a temporary or permanent outlet to the storm drainageway system, temporary total retention of the runoff
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from a 24-hour, 100-year storm may be provided. Written approval by the local city or county must be
obtained for total retention of stormwater.
The outlets of slope drains, culverts, sediment traps, and sediment basins must be protected from
erosion and scour. Outlet protection should be provided where the velocity of flow will exceed the
maximum permissible velocity of the material where discharge occurs. This may require the use of a
riprap apron at the outlet location. Design guidance on outlet protection is provided on Figure C-20.
Check dams can be used in ditches or swales and downstream of the outlets of temporary slope drains,
culverts, sediment traps, and sediment basins. Check dams reduce the velocity of concentrated flows
and trap sediment eroded from the upstream ditch or swale. They are not a primary sediment trapping
facility and are a temporary flow-control structure.
Check dams may be used under the following conditions:
¯
¯

In temporary or permanent swales that need protection dur.ing the establishment of grasses
In permanent swales that need protection prior to installation of a non-erodible lining

¯

In temporary ditches or swales that need protection where construction of a non-erodible lining is
not practicable.

Check dams should be constructed of four- to six-inch angular rock to a maximum height of two-feet.
The center of the top of the dam should be six-inches lower than the sides to concentrate the flow to the
channel center. Where multiple check dams are used, the top of the lower dam should be at the same
topographical elevation as the toe of the upper dam. Cross-sections of a loose-rock check dam and the
spacing between a series of check dams are illustrated on Figure C-21.
Sediment that collects behind a check dam shall be removed when the sediment reaches the spillway
level. Check dams constructed in permanent swales should be removed when perennial grasses have
become established, or immediately prior to installation of a non-erodible lining. All of the rock and
accumulated sediment should be removed, and the area seeded and mulched, or otherwise stabilized.
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OUTLET PROTECTION

Definition
Structurally lined aprons or other acceptable energy dissipating devices placed at the outlets
of pipes or paved channel sections.
Purposes
To prevent scour at stormwater outlets and to minimize the potential for downstream erosion
by reducing the velocity of concentrated stormwater flows.
Extend dprap to height of culvert or normal
channel depth, whichever is smaller
Riprap thickness on channel side slopes
~equal to 1.5dso

.~ Downstream Channel
¯
or Paved Outlet
Channel
\
~.

PLAN

Concrete cradle/cut off,
~,~ or standard headwail

i4

1_/2

~4~

End slope at 1:1

.1.5d5o

L/2 ~ Granular Bedding
"
~,

PROFILE

See Urban Storm Drainage Criteria Manual, Vol. 2, "Major Drainage", Section 5.6
for design criteria.
From: Urban Drainage and Flood Control District, 1969

FIGURE C-20
Outlet Protection
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CHECK DAM
Definition
Small temporary dam constructed across a swale or drainage ditch.
Purposes
To reduce the velocity of stormwater flows and erosion of the swale or ditch.
ROCK CHECK DAM

4- to 6- Inch Rock
24"

~

The distance such that points
A and B are of equal elevation.
L

B

SPACING BETWEEN CHECK DAMS
From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-21
Check Dam

9-1-99

C-61

Urban Drainage and Flood Control District

R0017922

CONSTRUCTION BEST MANAGEMENT PRACTICES

DRAINAGE CRITERIA MANUAL (V. 3)

5.4 Inlet Protection
All storm sewer inlets which are made operable during construction must be protected to prevent
sediment-laden runoff from entering the conveyance system without first being filtered or otherwise
treated to remove sediment. A number of alternate inlet protection designs are available for use as
shown on Figures C-22 through C-27.
An important consideration in construction of curb-opening inlets is that their maximum height should be
less than the top of the curb opening. This is to allow overflows to occur during large rainfall events even
though sediment-laden runoff will enter the storm drainage system. If the inlet protection height is
greater than the curb elevation, particularly if the filter is clogged from previous sediment deposits, runoff
will not be allowed to enter the inlet and will bypass the inlet. If downstream inlets are constructed
similarly, runoff amounts that are bypassed accumulate rapidly. Significant erosion will occur at the
downstream location where curb flows eventually level the gutter and travel across unprotected soil on a
hillslope.
Inlet protection devices that are easy to construct, portable, and reusable, such as the ’~aravel sock"
shown in Figure C-27, offer many advantages. These can also be placed upstream of an inlet at
intervals in the gutter flow line and also at the entrance to the inlet. Sediment removal and reconstruction is facilitated with this portable device. Inlet protection measures may be removed after
upstream disturbed areas are stabilized.
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INLET PROTECTION

Definition
A sediment filter or an excavated impounding area around a storm drain drop Inlet or curb
inlet.
Purposes
To reduce sediment from entedng storm drainage systems prior to permanent stabilization of
disturbed areas.
Drop Inlet
with Grate
Compacted Soilto Prevent Piping
Runoff Water
with Sediment

Staked
Straw Bale
Filtered
Water

Straw Bales
Staked with 2
Stakes Per Bale
Specific Application
This method of inlet protection is applicable where the inlet drains a relatively, fiat area
(slopes no ~reater than 5 percent) where sheet or overland flows (not exceeding 0.5
cfs) are typical. The method shall not apply to inlets receiving concentrated flows,
such as in street or highway medians.

STRAW BALE DROP INLET SEDIMENT FILTER
From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-22
Inlet Protection - Straw Bales
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INLET PROTECTION
Definition
A sediment filter or an excavated impounding area around a storm drain drop inlet or curb
inlet.
Purposes
To reduce sediment from entering storm drainage systems prior to permanent stabilization of
disturbed areas.
Drop Inlet
with Grate

... Stakes

Stakes
Filter Fabric
Water
Sediment
Washed

Filtered Water

~Filter Fabric

Buried Filter

From: Washington State Department of Ecology, 1991

FIGURE C-23
Inlet Protection - Filter Fabric
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’
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: ....

]l A

O0 STU’D

’ CONC. BLOCKSX
~/~ - EXTENDED INTO

A-~

ROCK FILTER MATERIAL ~
(3/4" GRAVEL) PLACED NEXT
TO CONCRETE BLOCKS
SURFACES

OVERFLOW

CONCRETE BLOCKS
.3H END OF INLET

ROCK FILTEF

PAVEMEI

CONCRETE
BLOCKS

INLET

2"x4" WOOD STUD

SECTION A-A
-NTSNOTE: EROSION CONTROL MEASURES SHALL
BE MAINTAINED AT ALL TIMES AS
DIRECTED BY THE LOCAL JURISDICTION

DETAIL
CURB INLET GRAVEL FILTER
Details provided to District by the City of Broomfield, Colorado

FIGURE C-24
Curb Inlet Gravel Filter
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INLET PROTECTION
Definition
A sediment filter or an excavated impounding area around a storm drain drop inlet or curb
inlet.
Purposes
To reduce sediment from entering storm drainage systems prior to permanent stabilization of
disturbed areas.
Wire Screen

Concrete Block

G~av~i
(Use graded gravel with 1.5" max. aggregate size)
Screen
Filtered Water
Runoff
Water with
Sediment"

Overflow

Sediment

~ Drop Inlet
with Grate

From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-25
Drop Inlet Protection - Block and Gravel Filter
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INLET PROTECTION
Definition
A sediment filter or an excavated impounding area around a storm drain drop inlet or curb
inlet.
Purposes
To reduce sediment from entering storm drainage system prior to permanent stabilization of
disturbed areas.
Row

Flow
,. "
Depth Below Top of Inlet
Min, 1’- Max. 2’
Max.

Storm Water
Large Particles
Removed

Large Particles
Settle Out

Drain Inlet

Specific Application
This method of inlet protection is applicable where heavy flows are expected
and where an overflow capability and ease of maintenance are desirable.
From: Virginia Soil and Water Conservation Commission, 1985

FIGURE C-26
Inlet Protection - Excavated Drop Inlet Sediment Trap
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24.0*

3/4-inch gravel
10.(

3/4-inch gravel

1/4-inch mesh
or burlap

1/4-inch mesh
or burlap

4.0"
Detail 1

Detail 2

O

NOTES:
1) Socks will be used upgradient of inlet perpendicular to and flush with curb.
2) No less than two 10-inch diameter socks must be used in sequence, spaced no more than
five feet apart, upgradient of inlet. No less than six socks shall be used if the 4-inch sock
size is chosen.
3) Incline at 30 degrees from perpendicular, opposite the direction of fl~uw (see Detail 2).
4) Erosion control measures shall be maintained at all times as directed by the local jurisdiction.

Details based on those provided to District by City of Lakewood, Colorado

FIGURE C-27
Inlet Protection - Curb Sock
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6.0 MATERIAL STORAGE
Materials are sometimes used at a construction site that present a potential for contamination of
stormwater runoff. These include fuel, oil, lubricants, paints, solvents, concrete-curing compounds and
other liquid chemicals such as fertilizers, herbicides and pesticides. Practices that can be used to
prevent or minimize toxic materials in runoff from a construction site are described in this section.
6.1 Chemical and Petroleum Products Stora,qe
Areas at the construction site that are used for storage of toxic materials and petroleum products should
be designed with an enclosure, container, or dike located around the perimeter of the storage area to
prevent discharge of these materials in runoff from the construction site. These barriers will also function
to contain spilled materials from contact with surface runoff.
Measures to prevent spills or leaks of fuel, gear oil, lubricants, antifreeze, and other fluids from
construction vehicles and heavy equipment should be considered to protect groundwater and runoff
quality. All equipment maintenance should be performed in a designated area and measures, such as
drip pans, used to contain petroleum products. Spills of construction-related materials, such as paints,
solvents, or other fluids and chemicals, should be cleaned up immediately and disposed of properly. For
additional guidance on spill prevention and response, and material storage practices, see the appropriate
sections in the Nonstructural BMPs chapter of the ManuaL
6.2 Waste Storaqe
Areas used for collection and temporary storage of solid or liquid waste should be designed to prevent
discharge of these materials in runoff from the construction site. Collection sites should be located away
from the storm drainage system. Consideration should be given to covering waste storage areas,
fencing these areas, if necessary, to contain windblown materials, and construction of a perimeter dike to
exclude runoff. These measures may not be necessary if all waste is placed immediately in covered
waste containers at the site and is otherwise controlled in an effective manner. All waste should be
disposed at an approved landfill. For additional guidance on waste storage and disposal practices, see
the appropriate sections in the Nonstructural BMPs chapter of the Manual.
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7.0 UNDERGROUND UTILITY CONSTRUCTION
The construction of underground utility lines that are not exempted (see Section 1.3.4) shall be subject to
the following criteria:
1. No more than 200 feet of trench are to be opened at one time (local criteria may be more
restrictive).
2. Where consistent v~ith safety and space considerations, excavated material is to be placed on
the uphill side of trenches.
3. Trench dewatering devices must discharge in a manner that will not adversely affect flowing
streams, wetlands, drainage systems, or off-site property. Site dewatering permit requirements
should be discussed with the Colorado Department of Public Health and Environment.
4. Provide storm sewer inlet protection (Section 5.4) whenever soil erosion from the excavated
material has the potential for entering the storm drainage system.
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8.0 DISPOSITION OF TEMPORARY MEASURES
All temporary erosion and sediment control measures shall be removed and disposed within 30 days
after final site stabilization is achieved, or after the temporary measures are no longer needed,
whichever occurs earliest, or as authorized by the city or county of local jurisdiction. For example, a site
containing only one building will have temporary erosion control measures removed after building
construction is complete and.final landscaping is in place. Temporary erosion control measures may be
removed from a commercial construction site or residential subdivision only after streets are paved and
all areas have achieved final stabilization. Trapped sediment and disturbed soil areas resulting from the
disposal of temporary measures must be returned to final plan grades and permanently stabilized to
prevent further soil erosion.
The Professional Engineer preparing the erosion and sediment control plan shall submit, as part of the
narrative report, a schedule of removal dates for temporary control measures. The schedule should be
consistent with key construction phases such as street paving, final stabilization of disturbed areas, or
installation of structural stormwater controls.
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9.0 MAINTENANCE
All temporary and permanent erosion and sediment control practices shall be maintained and repaired by
the owner during the construction phase as needed to assure continued performance of their intended
function. Straw bale barriers, silt fences, and inlet protection devices may require periodic replacement
and all sediment accumulated behind them must be removed and disposed of, property. Sediment
basins will require periodic sediment removal when the design storage level is one-half full. All facilities
must be inspected by th~ owner or owner’s representative following each heavy precipitation or snowmelt
eventthat results in runoff.
The Professional Engineer preparing the erosion and sediment control plan shall submit, as part of the
narrative report, a schedule of planned maintenance activities for temporary and permanent erosion and
sediment control measures. The schedule should be consistent with the level of maintenance required
for the control measures proposed in the plan.
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Design Procedure Form: Grass Swale (GS) Sedimentation Facility
Designer:
Company:
Date:
Project:
Location:
1. 2-Year Design Discharge (Total)

Q2 =

cfs

V2 =

fps

A) Channel Side Slopes (Z, horizontal distance per unit vertical)

Z=

(horizontal/vertical)

19) 2-Year Design Flow Depth (D2, 2 feet maximum)

D2 =

feet

C) Bottom Width of Channel (19)

B=

feet

2-Year Design Flow Velocity (V~, 1.5 fps Maximum)
2. Swale Geometry

3. Longitudinal Slope
A) Froude Number (F, 0.50 maximum, reduce V2 until F <_ 0.50)

F=

A) Design Slope (S, 19ased on Manning’s n = 0.05, 0.01 Maximum)

S=

19) Number of grade control structures required

feet]feet
(number)

4. Vegetation (Check the type used or describe "Other")
(Must use irrigated turf grass if S >0.005 in
semi-arid areas of Colorado)

Dryland Grass
Irrigated Turf Grass
Other:

5. Outlet (Check the type used or describe "Other")

Infiltration Trench w/Underdrain
Grouted Inlet
Other:

Notes:

R0017945

Design Procedure Form: Grass Buffer (GB)
Designer:
Company:
Date:
Project:
Location:
~2 =

cfs

A) Design Length (Normal to runoff flow path): Is = Q2 / 0.05

LG =

feet

B) Tributary Area in Square Feet (~

At=

square feet

1.2-Year Design Discharge (Total)

2. Tributary Catchment Flow

3. Design Width Along Direction of Flow (Use Aor B)
A) Sheet Flow Control Upstream
i) Length of Flow Path Over Upstream Impervious Surface
ii) Design Width of Buffer: WG = 0.2 * L= (8’ minimum)

L= =
WG =

feet
feet

B) Concentrated (Non-Sheet) Flow Control Upstream
(requires a level spreader in step 5 below)
i) Length of Upstream Flow Level Spreader
ii) Design Width of Buffer: We = 0.15 * A~/Lt (8’ minimum)

Lt =
WG =

feet
feet

4. Design Slope ~not to exceed4%)
5. Flow Distribution (Check the type used or describe "Other")
Note: If Method B was Used In Step 3,
Level Spreader Must Be Checked Here

6. Vegetation (Check the type used or describe "Other")
Note: Irrigated Turf Grass Is Required in Semi-Arid Climates

Outflow Collection (Check the type used or describe "Other")

S=

%

~Slotted Curbing
Modular Block Porous Pavement
Level Spreader
Other:

~lrrigated Turf Grass
Non-irrigated Turf Grass
Other:

~Grass Lined Swale
Street Gutter
Storm Sewer Inlet
Underdrain Used
Other:

Notes:
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[3es~gn Procedure Form: Modular Block Porous

Pavement

(MBP)

Designer:
Company:
Date:
Project:
Location:

1. Modular Block Properties
May substitute MBP with reinforced turf pavement such as
provided by Invisible Structures (or equal).
Note:
Blocks shall have no less than 40% open area
and sha~l be no less than 4" thick

Block Name:
Manufacturer:
Open Surface Area =

%

Thickness =

inches

2. Porous Pavement Infill (Check the type or describe "Other")

ASTM C-33 Sand
Sandy Loam Sod
Other:

3. Base Course
A) Sand (ASTM C-33)

B) Gravel (AASHTO #8 Coarse Aggregate-CDOT Section 703)

4. Design Impervious Area to Porous Pavement Area Ratio
(Not to Exceed 2.0)

1" Layer ASTM C-33 Sand
Other:

~9" Layer AASHTO #8 Course Aggo
Other:

Ratio =

5. Perimeter Wall (6" deeper than base coarse)

(AIMP / ApOROU$)

inches thick

Concrete
Other

6. Contained Cells
A) Type

15 mil (min) P.E. Liner
Concrete Wall

B) Slope of the base course

So =

ft]ft

C) Minimum distance between cutoffs (normal to flow, LMAX)
LMAX = 0.8 / SO

LM~ =

feet

7. Draining of modular block pavement (Check a, or b, or c, answer d)
Based on answers to 7a through 7d, check the appropriate method

~ Infiltration to Subgrade with Permeable
Membrane: 7(c) checked and 7(d) = no

a) Check box if subgrade is heavy or expansive clay
b) Check box if subgrade is silty or clayey sands
c) Check box if subgrade is well-draining soils

Underdrain with Impermeable
Membrane: 7(a) checked or 7(d) = yes

d) Does tributary catchment contain land uses that may have
petroleum products, greases, or other chemicals
present, such as gas station,
yes
no
hardware store, restaurant, etc.?
I
I
I

Underdrain with Permeable Membrane:
7(b) checked and 7(d) = no
Other:

Notes:

R0017947

Design Procedure Form: Porous Pavement Detention (PPD)
Designer:
Company:
Date:
Project:
Location:
1. Basin Storage Volume

la =
i=

A) Tributary Area’s Imperviousness Ratio (i = ~,/100 )
(I, = 100% if all paved and roofed areas)
B} Contributing Watershed Area, Including PPD Area

%

Area =

C) Water Quality Capture Volume (WQCV)
(WQCV = 0.8 * (0.91 ¯ 13 - 1.19 * 12 + 0.78 * I))
D) Design Volume: Vol = (WQCV / 12) * Area

square feet

WQCV =

watershed inches

Vol =

E) Porous Pavement Suface Elevation

cubic feet

Elev. =

2. Required Minimum MBP Surface Area; A = Vol / 0.17

feet
square feet

A=

Overflow Inle~ Elevation: Porous Pavement Elev. + 0.17 feet

E~ev. =

3. Modular Block Properties

feet

Block Name:

Note:
Btocks shall have no less than 40% open area
and shall be no less than 4" thick

Manufacturer:
Open Surface Area =

%

Thickness (4" rain.)

inches

4. Porous Pavement Inflll (Check the type used or describe "Other")

ASTM C-33 Sand
Other:

5. Base Course

1" Layer ASTM C-33 Sand
Other:

A) Sand

9" Layer AASHTO #8 Course Agg.
Other:

B) Gravel

6. Perimeter Wall (required)

Concrete

__ inches thick

Other:
7. Draining of porous pavement (Check a, or b, or c, answer d)
Based on answers to 7a through 7d, check the appropriate method

~lnfiltration to Subgrade with Permeable
Membrane: 7(c) checked and 7(d) = no

a) Check box if subgrade is heavy or expansive clay
b) Check box if subgrade is silty or clayey sands
c) Check box if subgrade is well-draining soils

~Underdrain with Impermeable°
Membrane: 7(a) checked or 7(d) = yes

~
~

d) Does tributary catchment contain land uses that may have
petroleum products, greases, or other chemicals
present, such as gas station,
yes
hardware store, restaurant, etc.?
[
J

8. Overflow For Larger Storms

Underdrain with Permeable Membrane:
7(b) checked and 7(d) = no
no

~Other:
J

Yes / No

Notes:
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Design Procedure Form: Porous Landscape Detention (PLD)
Designer:
Company:
Date:
Project:
Location:

1. Basin Storage Volume
( la = 100% if all paved and roofed areas u/s of PLD)
A) Tributary Area’s Imperviousness Ratio (i = In/100 )

Ia =
i=

B) Contributing Watershed Area Including the PLD (Area)

%

square feet

Area =

C) Water Quality Capture Volume (WQCV)
(WQCV = 0.8 * (0.91 * I~ - 1.19 * I~ + 0.78 * I))
D) Design Volume: VOIpLo = (WQCV / 12) * Area

WQCV =
Vol =

cubic feet

2. PLD Surface Area (A~ED) and Average Depth (day)

ApED =

square feet

(day: = (Vot / ApLo), Min=0.5’, Max=1.0’)

watershed inches

da~ =

3. Base Course (See Figure PLD-1)

feet

6" (Min.) Sandy Loam Turf Layer, Plus 18" (Min.)
Layer of 25% Peat and 75% Sand Mix, Plus 9"
(Min.) Layer of ASSHTO #8 Coarse Aggregate
(CDOT Section 703 Specification).
Other:

5. Draining of porous pavement (Check a, or b, or c, answer d)
Based on answers to 5a through 5d, check the appropriate method
a) Check box if subgrade is heavy or expansive clay
b) Check box if subgrade is silty or clayey sands
c) Check box if subgrade is well-draining soils

I
I

d) Does tributary catchment contain land uses that may have
petroleum products, greases, or other chemicals
present, such as gas station,
yes
hardware store, restaurant, etc.?
I
I

I
’

I

Infiltration to Subgrade with Permeable
Membrane: 5(c) checked and 5(d) = no
Underdrain with Impermeable
Membrane: 5(a) checked or 5(d) = yes
Underdrain with Permeable Membrane:
5(b) checked and 5(d) = no
Other:

no
I

Notes:

R0017949

Design Procedure Form: Sand Filter Basin (SFB)
Designer:
Company:
Date:
Project:
Location:
1. Basin Storage Volume
A) Tributary Area’s imperviousness Ratio (i = la/100 )
B) Contributing Watershed Area (Area)
C) Water Quality Capture Volume (WQCV)
(WQCV =1.0 * (0.91 * 13 - 1.19 * 12 + 0.78 * I))
D) Design Volume: Vol = (WQCV/12) * Area

2. Minimum Filter Surface Area: As = (Vol / 3) * 43,560

la=
i=
Area =
WQCV =

3. Estimate of Basin Depth (D), based on filter area As

watershed inches

Vol =

acre-feet

As =

square feet

Filter Surface Elevation
Average Side Slope of the Filter Basin (4:1 or flatter)

acres

feet
Z=
D=

feet

4. Outlet Works
A) Sand (ASTM C-33) Layer Thickness (18" min.)
Gravel (AASHTO No. 8; CDOT Section 703) Layer
Thickness (9" rain.)
B) Overflow Elevation At Top of Design Volume
(Filter Surface Elev. + 0.70’)’
5. Draining of porous pavement (Check a, or b, or c, answer d)
Based on answers to 5a through 5d, check the appropriate method

inches
inches
feet
~ Infiltration to Subgrade with Permeable
Membrane: 5(c) checked and 5(d) = no

a) Check box ,, subgrade is heavy or expansive clay I i
b) Check box if subgrade is silty or clayey sands
c) Check box if subgrade is well-draining soils

Membrane: 5(a) checked or 5(d) = yes
I __ Underdrain with Impermeable
Underdrain with Permeable Membrane:
d) Does tributary catchment contain land uses that may have
5(b) checked and 5(d) = no
petroleum products, greases, or other chemicals
present, such as gas station,
Other:
)ies
no
hardware store, restaurant, etc.?
6 Describe Provisions for Maintenance

Notes:

R0017950

Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility
Sheet I of 3
Designer:
Company:
Date:
Project:
Location:

1. Basin Storage Volume
A) Tributary Area’s Imperviousness Ratio (i = la/100 )
B) Contributing Watershed Area (Area)
C) Water Quality Capture Volume (WQCV)
(WQCV =1.0 * (0.91 * 13 - 1.19 * 12 + 0.78 * I))
D) Design Volume: Vol = (WQCV / 12) * Area * 1.2

la=
i=
Area =
WQCV =
Vol =

%

acres
watershed inches
acre-feet

2. Outlet Works
A) Outlet Type (Check One)

Orifice Plate
Perforated Riser Pipe
Other:

B) Depth at Outlet Above Lowest Perforation (H)

H=

feet

C) Required Maximum Outlet Area per Row, (~)

Aa =

square inches

D) Perforation Dimensions (enter one only):
i) Circular Perforation Diameter OR
ii) 2" Height Rectangular Perforation Width

D=
W=

inches, OR
inches

E) Number of Columns (nc, See Table 6a-1 For Maximum)

nc =

number

F) Actual Design Outlet Area per Row (Ao)

Ao =

square inches

G) Number of Rows (nr)

nr =

number

H) Total Outlet Area (Aot)

Aot =

square inches

At =

square inches

3. Trash Rack
A) Needed Open Area: At = 0.5 * (Figure 7 Value) * Aot
B) Type of Outlet Opening (Check One)

< 2" Diameter Round
2" High Rectanqular
Other:

C) For 2", or Smaller, .Round Opening (Ref.: Figure 6a):
i) Width of Trash Rack and Concrete Opening (Wconc)
from Table 6a-1
ii) Height of Trash Rack Screen (HTR/

Wconc =

inches

H1-R =

inches

R0017951

Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility
Sheet 2 of 3
Designer:
Company:
Date:
Project:
Location:

iii) Type of Screen (Based an Depth H), Describe if "Other"

S.S. #93 VEE Wire (US Filter)
Other:

iv) Screen Opening Slot Dimension, Describe if "Other"

0.139" (US Filter)
Other:

inches

v) Spacing of Support Rod (O.C.)
Type and Size of Support Rod (Ref.: Table 6a-2)
vi) Type and Size of Holding Frame (Ref.: Table 6a-2)
D) For 2" High Rectangular Opening (Refer to Figure 6b):
1) Width of Rectangular Opening (W)

W=

inches

ii) Width of Perforated Plate Opening (Wconc = W + 12")

Wconc =

inches

iii) Width of Trashrack Opening (Wopening) from Table 6b-1

Wopening =

inches

HTR =

inches

iv) Height of Trash Rack Screen (H-rR)
v) Type of Screen (based on depth H) (Describe if "Other")

KlempTM KPP Series Aluminum
Other:

vi) Cross-bar Spacing (Based on Table 6b-1, KlempTM KPP
Grating). Describe if "Other"

inches
Other:

vii) Minimum Bearing Bar Size (KlempTM Series, Table 6b-2)
(Based on depth of WQCV surcharge)
4. Detention Basin length to width ratio

(L/W)

5 Pre-sedimentation Forebay Basin - Enter design values
A) VolUme (5 to 10% of the Design Volume in 1D)

acre-feet

B) Surface Area

acres

C) Connector Pipe Diameter
(Size to drain this volume in 5-minutes under inlet control)

inches

D) Paved/Hard Bottom and Sides

yes/no

R0017952

Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility
Sheet 3 of 3
Designer:
Company:
Date:
Project:
Location:

6. Two-Stage Design
A) Top Stage (Dwo = 2’ Minimum)

Dwo =
Storage=

feet
acre-feet

B) Bottom Stage (DBs = Dwo + 1.5’ Minimum, Dwo + 3.0’ Maximum,
Storage = 5% to 15% of Total WQCV)

DBs =
Storage=
Surf. Area=

feet
acre-feet
acres

C) Micro Pool (Minimum Depth = the Larger of
0.5 * Top Stage Depth or 2.5 Feet)

Depth=
Storage=
Surf. Area=

feet
acre-feet
acres

Voltot =

acre-feet

D) Total Volume: VOltot = Storage from 5A + 6A + 6B
Must be _> Design Volume in 1D

7. Basin Side Slopes (Z, horizontal distance per unit vertical)
Minimum Z = 4, Flatter Preferred

Z=

(horizontal/vertical)

8. Dam Embankment Side Slopes (Z, horizontal distance
per unit vertical) Minimum Z = 4, Flatter Preferred

Z=

(horizontal/vertical)

9. Vegetation (Check the method or describe "Other")

Native Grass
Irrigated Turf Grass
Other:

Notes:
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Design Procedure Form: Constructed Wetland Basin (CWB) - Sedimentation Facilit~
Sheet 1 of 3
Designer:
Company:
Date:
Project:
Location:
1. Basin Storage Volume
A) Tributary Area’s Imperviousness Ratio (i = la/100 )
B) Contributing Watershed Area (Area)
C) Water Quality Capture Volume (WQCV)
(WQCV =0.9 * (0.91 * 13 - 1.19 * 12 + 0.78 * I))
D) Design Volume: Vol = (WQCV / 12) * Area

la =
i=
Area =
WQCV =
Vol =

%

acres
watershed inches
acre-feet

2. Wetland Pond Volume, Depth, and Water Surface Area
A) Minimum Permanent Pool: Volpoo~ > 0.75 * Vol

Calculated Required Minimums:
VOlpoo~ >
acre-feet
WS Area =
acres, estimated
Enter the Actual Desiqn Values:
acre-feet, final design
VOl~oo~ >
acres, final design
WS Area =

B) Forebay (Volume _> 0.05 * Vol in 1 D)
Depth minimum = 2.5’, maximum = 4.0’

Volume=
Depth=
Area=

acre-feet
feet
acres, % =

C) Outlet Pool (Area > 0.06 * Design WS Area)
Depth minimum = 2.5’, maximum = 4.0’

Depth=
Area=

feet
acres, % =

D) Wetland Zones with Emergent Vegetation ( 6" to 12" deep)
(Area = 50% to 70% of Design WS Area)

Depth=
Area=

feet
acres, % =

E) Free Water Surface Areas ( 2’ to 4’ deep)
(Area = 30% to 50% of Design WS Area)

Depth=
Area=

feet
acres, % =

3 Average Side Slope Above Water Surface (4:1 or flatter)

Z=

A) Depth of WQCV Surcharge (above permanent pool, 2’ max.)

feet

4. Outlet Works
A) Outlet Type (Check One)

~ Orifice Plate
Perforated Riser Pipe
Other:

B) Depth at Outlet Above Lowest Perforation (H, 2’ max.)

H=

feet

C) Required Maximum Outlet Area per Row, (Ao)

Ao =

square inches

D) Perforation Dimensions (Refer to Figure 5 in W.Q. Str. Det.):
(Enter one only):
i) Circular Perforation Diameter OR
ii) 2" Height Rectangular Perforation Width

D=
W=

inches, OR
inches

R0017954

Design Procedure Form: Constructed Wetland Basin (CWB) - Sedimentation Facilit~
Sheet 2 of 3
Designer:
Company:
Date:
Project:
Location:

E) Number of Columns (nc)

nc =

Number

F) Actual Design Outlet Area per Row (Ao)

Ao =

square inches

G) Number of Rows (nr)

nr =

Number

H) Total Outlet Area (Aot)

Aot =

square inches

At =

square inches

5. Trash Rack
A) Needed Open Area: At = 0.5 * (Figure 7 Value) * Aot
B) Type of Outlet Opening (Check One)

< 2" Diameter Round
2" High Rectanqular
Other:

C) For 2", or Smaller, Round Opening (Ref.: Figure 6a):
~

i) Width of Trash Rack and Concrete Opening
(Wconc) from Table 6a-1
ii) Height ofTrash RackScreen (H-rR)

Wconc =

inches

HTR =

inches

iii) Type of Screen (Based on Depth H), Describe if "Other"

S.S. #93 VEE Wire (US Filter)
Other:

iv) Screen Opening Slot Dimension, Describe if "Other"

0.139" (US Filter)
Other:

v) Spacing of Support Rod (O.C.)
Type and Size of Support Rod (Ref.: Table 6a-2)

inches

vi) Type and Size of Holding Frame (Ref.: Table 6a-2)
D) For 2" High Rectangular Opening (Refer to Figure 6b):
I) Width of Rectangular Opening (W)

W=

inches

ii) Width of Perforated Plate Opening (Wconc = W + 12")

Wconc =

inches

iii) Width of Trashrack Opening (Wopemng) from Table 6b-1

Wopening =

inches

HTR =

inches

iv) Height of Trash Rack Screen (HTR)
v) Type of Screen (based on depth H) (Describe if "Other")

KlempTM KPP Series Aluminum
Other:

vi) Cross-bar Spacing (Based on Table 6b-1, KlempTM KPP
Grating). Describe if "Other"

inches
Other:

R0017955

Design Procedure Form: Constructed Wetland Basin (CWB) - Sedimentation Facility
Sheet 3 of 3
Designer:
Company:
Date:
Project:
Location:
vii) Minimum Bearing Bar Size (KlempTM Series, Table 6a-2)
/Based on del~th of WQCV surcharge/
6. Basin Use for Quantity Controls (Check one or describe if "Other")

Detention within the facility
Detention upstream of the facility
Other:

7. Basin length to width ratio

(L/W)

8. Basin Side Slopes (Z, horizontal distance per unit vertical)

(horizontal/vertical)

9 Annual/Seasonal Water Balance (Qnel has to be positive)

Qinnow

acre-feet/year

Qevap

QE.T

acre-feet/year
acre-feet/year
acre-feetJyear

Qnel

acre-feetJyear

Qseepa9e

10 Vegetation (Check the method being applied or describe)

__ Native Grass
Irrigated Turf Grass Side Slopes
Wetland Species in Pool*
Other:
*Describe Species Density and MixL

Notes:

R0017956

Design Procedure Form: Retention Pond (RP) - Sedimentation Facility (Sheet 1 of 3)
Designer:
Company:
Date:
Project:
Location:

1. Basin Storage Volume
A) Tributary Area’s Imperviousness Ratio (i = 18/100 )
B) Contributing Watershed Area (Area)
C) Water Quality Capture Volume (WQCV)
(WQCV =0.8 * (0.91 * I~ - 1.19 * 12 + 0.78 * I))
D) Design Volume: Vol = (WQCV/12) * Area

la=
i=
Area =
WQCV =
Vol =

%

acres
watershed inches
acre-feet

2. Permanent Pool
A) Volume: Volpoot = (1.0 to 1.5) * Vol

acre-feet

B) Average Depth Zone 1 = Littoral Zone - 6 to 12 inches deep
Zone 2 = Deeper Zone - 4 feet to 8 feet deep

Zone 2

feet
feet

C) Maximum Zone 2 Pool Depth (not to exceed 12 feet)

Depth =

feet

D) Permanent Pool Water Surface Area (Estimated Minimum)
(Zone 1 - Littoral Zone = 25% to 40% of the total surface area)
(Zone 2 - Deeper Zone = 60% to 75% of the total surface area)

%=
%=

acres =
acres =

Total Estimated Minimum Surface Area (ATotal)

%=

acres =

3. Annual/Seasonal Water Balance (Qnet has to be positive)

Qevap

acre-feet/year
acre-feet/year

Qseepage

acre-feet]year

QE.T,

acre-feet/year

Qnet

acre-feet/year

Q,~,ow

2. Outlet Works
A) Outlet Type (Check One)

Orifice Plate
Perforated Riser Pipe
Other:

B) Depth at Outlet Above Lowest Perforation (H)

H=

feet

C) Required Maximum Outlet Area per Row, (Ao)

Ao =

square inches

D) Perforation Dimensions (enter one only):
i) Circular Perforation Diameter OR
ii) 2" Height Rectangular Perforation Width

D=
W=

inches, OR
inches

E) Number of Columns (nc)

nc =

Number

R0017957

Design Procedure Form: Retention Pond (RP) - Sedimentation Facility (Sheet 2 of 3)
Designer:
Company:
Date:
Project:
Location:
F) Actual Design Outlet Area per Row (Ao)

Ao =

square inches

G) Number of Rows (nr)~

nr =

Number

H) Total Outlet Area (Aot)

Aot =

square inches

At =

square inches

5. Trash Rack
A) Needed Open Area: A= = 0.5 * (Figure 7 Value) * Aot
B) Type of Outlet Opening (Check One)

~< 2" Diameter Round
~2" High Rectanclular
Other:

C) For 2", or Smaller, Round Opening (Ref.: Figure 6a):
I) Width of Trash Rack and Concrete Opening
(W=nc) from Table 6a-1
ii) Height of Trash Rack Screen (H-m)

Wcono =

inches

H~-R =

inches

iii) Type of Screen (Based on Depth H), Describe if "Other"

~ S.S. #93 VEE Wire (US Filter)
Other:

iv) Screen Opening Slot Dimension, Describe if "Other"

~0.139" (US Filter)
Other:

v) Spacing of Support Rod (O.C.)
Type and Size of Support Rod (Ref.: Table 6a-2)

~ inches

vi) Type and Size of Holding Frame (Ref.: Table 6a-2)
D) For 2" High Rectangular Openinq (Refer to Figure 6b):
I) Width of Rectangular Opening form 4.D.ii. (W)

W=

inches

ii) Width of Perforated Plate Opening (Wconc = W + 12")

Wco~c =

inches

iii) Width of Trash Rack Opening (Wo~niog) from Table 6b-1

Wopen,ng =

inches

HTR =

inches

iv) Height of Trash Rack Screen (HTR)
v) Type of Screen (based on depth H) (Describe if "Other")

vi) Cross-bar Spacing (Based on Table 6b-1, KlempTM KPP
Grating). Describe if "Other"

~ KlempTM KPP Series Aluminum
Other:

inches
Other:

R0017958

Design Procedure Form: Retention Pond (RP) - Sedimentation Facility (Sheet 3 of 3)
Designer:
Company:
Date:
Project:
Location:
vii) Minimum Bearing Bar Size (Klemp~’~ Series, Table 6a-2)
(Base on depth of WQCV surcharge)
6. Basin length to width ratio

(L/W)

7. Basin Side Slopes (Z:I)
A) Above the Permanent Pool:

Z=

(horizontal/vertical)

B) Below the Permanent Pool

Z= Zone 1=
Z= Zone 2=

(horizontal/vertical)
(horizontal/vertical)

Z=

(horizontal/vertical)

8. Dam Embankment Side Slopes

9. Vegetation (Check the type used or describe if "Other")
Native Grass
Irrigated Turf Grass
Emergent Aquatic Species*
Other:
*Specify types and densities:

12. Forebay Storage (5% to 10% of Design Volume in 1 D)
13. Underdrains

Storage=

acre-feet
yes/no

Notes:

R0017959

Design Procedure Form: Constructed Wetlands Channel (CWC) - Sedimentation Facility
Designer:
Company:
Date:
Project:
Location:

1. Design Discharge (total)

Q2 =

cfs

Qloo =

cfs

2. Channel Geometry (New Channel - No Wetland Veg. in Bottom)
A) Channel Side Slopes (Z:I, i.e., HN) (Z > 2.5)

Z=

(horizontal/vertical)

B) 2-Year Design Flow Depth (D2)
Maximum D2 = 4’, Minimum D2 = 2’

D2 =

feet

C) Bottom width of the channel (B2) - 8-foot minimum

B2 =

feet

D) Top width of the 2-Year Design Water Surface (W2)

W2 =

feet

3. Longitudinal Slope (Based on a Manning’s n = 0,03
for the 2-year Channel, velocity set to 2 fps)

4. Final Channel Goemetry - Wetland Vegetation in Bottom)
(Based on a Manning’s n = 0.08)
A) Calculated channel geometry required to maintain
design discharge during a 2-year event with mature vegetation
B) Calculated discharge and velocity
during a 2-year event with mature vegetation
C) Geometry and velocity to use for the 100-year discharge
if composite channel section is used.

5. Number of grade control structures required

6. Vegetation (Check the type or describe "Other")

S=

feet/feet

Z=
D2 =
B2 =
W2 =
Q2 =
V2 =

feet
feet
feet
feet
cfs
fps

Dloo =
Bloo =
W~o0 =
Vloo =

feet
feet
feet
fps

number

Native Grass
Irrigated Turf Grass
Wetland Species
Other:

Notes:
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APPENDIX A
MODEL ORDINANCE FOR EROSION AND SEDIMENTATION CONTROL
(Revised August 28, 1991)
AN ORDINANCE TO AMEND THE CODE OF THE CITY (COUNTY) OF
BY
ADDING A NEW CHAPTER RELATING TO EROSION AND SEDIMENT CONTROL, AND ADOPTING
BY REFERENCE THE PUBLISHED CRITERIA FOR "EROSION AND SEDIMENT CONTROL FOR
CONSTRUCTION ACTIVITIES" OF THE URBAN DRAINAGE AND FLOOD CONTROL DISTRICT, BY
ADDING A NEW CHAPTER, WHICH NEW CHAPTER SHALL BE DESIGNATED AS CHAPTER ....
OF TITLE
OF SAID CODE.
THE CITY (COUNTY) OF ...................

ORDAINS;

Title
of the Code of the City (County) of ..... is amended by
adding a new Chapter
- Grading and Soil Erosion Control, which shall read as follows:
CHAPTER NO.
GRADING AND SOIL EROSION CONTROL
Section 1. Legislative Findings. The City Council (Board of County Commissioners) hereby
finds that excessive quantities of soil are eroding from certain areas that are undergoing development for
non-agricultural uses such as housing and commercial developments, industrial areas, recreational
facilities, and roads. This erosion makes necessary costly repairs to gullies, washed out fills, roads and
embankments. The resulting sediment clogs storm sewers and road ditches, and leaves deposits of silt
in streams, lakes and reservoirs and is considered a significant water pollutant.
Section 2. Purposes. The purpose of this Ordinance (Resolution) is to prevent soil erosion and
sedimentation from leaving construction sites that occur from non-agricultural development and
construction activities within the City (County) by requiring proper provisions for water disposal and the
protection of soil surfaces during and after construction, in order to promote the safety, public health,
convenience and general welfare of the community (County).
Any person who undertakes or is responsible for an undertaking which involves earth disturbance
is ultimately responsible to see that soil erosion and sedimentation as well as changed water flow
characteristics resulting therefrom are controlled to the extent necessary to avoid damage to property
and to avoid pollution of receiving waters. Nothing in this Ordinance (Resolution) shall be taken or
construed as lessening or modifying the ultimate responsibility of such persons. Nor do the permit
requirements of this Ordinance (Resolution) imply the assumption of any liability therefor on the part of
the City (County). The standards, criteria and requirements of this Ordinance (Resolution) are to be seen
as minimum standards which are not necessarily adequate to meet the highly variable conditions which
must be covered by effective control measures. Compliance with the requirements of this Ordinance
(Resolution) may not, therefore, of itself discharge such person’s responsibility to provide effective
control measures.

Section 3. Definitions. The following definitions shall apply in the interpretation and
enforcement of this Chapter.
(1)

"Accelerated soil erosion" - The increased migration and movement of soils on all land
surfaces that occur as a result of man’s activities.

9-1-99

AA-1

Urban Drainage and Flood Control District

R0017962

APPENDIX A

DRAINAGE CRITERIA MANUAL (V. 3)

(2)

"Inspector" - The chief of the
Department (insert department title) of the City
(County) or his duly authorized representative.

(3)

"Certificate of completion" - A signed written statement by a licensed professional engineer
working for the applicant stating that all construction, all earth disturbance work, and all
permanent soil erosion control measures were inspected by the engineer and were installed
in strict compliance with the approved plans and specifications.

(4)

"City (County) Engineer" - The City (County) Engineer of the City (County) or his duly
authorized representative.

(5)

"Earth disturbance" - A man-made change in the natural cover or topography of land,
including all grading, cut and fill, building, paving and other activities, which may result in or
contribute to soil erosion or sedimentation of the waters of the State.

(6)

"Erosion" - The process by which the ground surface is worn away by action of wind, water,
gravity, or a combination thereof.

(7)

"Excavation" - Any act by which soil or rock is cut into, dug, quarried, uncovered, removed,
displaced, relocated, or stockpiled, and also included shall be the conditions resulting
therefrom.

(8)

"Filling" - Any act by which soil, rock or other construction materials are placed, stockpiled,
dumped, or a combination thereof onto the surface of the earth that may exposed to rain or
wind.

(9)

"Flood plain" - An area adjacent to a watercourse, which area is subject to flooding as the
result of the occurrence of the 100-year flood and which area thus is so adverse to past,
current, or foreseeable construction or land use as to constitute a significant hazard to
public health and safety or property.

(10)

"Grading" - Any stripping, excavating, filling, stockpiling, or any combination thereof, and
also included shall be the land in its excavated or filled condition.

(11)

"Grading permit" - A permit issued to authorize work to be performed under this Ordinance.

(12)

"Land use" - A use of land which may result in an earth disturbance, including, but not
limited to, subdivision, residential, commercial, industrial, recreational, or other
development, private and public highway, road and street construction, drainage
construction, logging operations, agricultural practices, and mining.

(13)

"Limits of allowable erosion" - The natural or historic rate of soil loss.

(14) "Permanent soil erosion control measures"- Those cortrol measures which are installed or
constructed to control soil erosion and which are maintained after completion of all grading
and earth disturbance activities.
(15) "Person" - A natural person, firm, corporation, partnership, or association.
(16) "Slope" - Slope of land measured in horizontal distance necessary for the land to fall or rise
one foot, expressed by horizontal distance in feet to one vertical foot.
(17) "Stripping" - Any activity which removes or significantly disturbs the vegetative surface
cover including clearing and grubbing operations.
AA-2
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(18) "Temporary soil erosion control measures"- Interim control measures which are installed or
constructed and maintained whenever grading or other earth disturbance is to occur for the
purpose of control soil erosion until permanent soil erosion control is effected.
Section 4. Compliance with Chapter Required for Site Plan or Plat Approval. No site plan,
plot plan, or plat shall be approved under Chapters ...... and .... of this Code unless said site
plan, plot plan, or plat shall include soil erosion and sediment control measures consistent with the
requirements of this Chapter and related land development regulations.
Section 5. Compliance with Chapter Required for Occupancy. No certificate of occupancy for
any building shall be issued under Chapter ..... of this Code unless the applicant for said Certificate
of Occupancy submits a Certificate of Completion to the City (County) and said Certificate of Completion
is approved by the City (County) Engineer.
Section 6. Adoption by reference of Erosion and Sediment Control Criteria. There is hereby
adopted by reference, as a part of this ordinance (resolution), as if fully set forth herein, that certain code
consisting of the published criteria of The Urban Drainage and Flood Control District, adopted "by said
day of ........
District on
1991, effective on the
1991, known as
"Erosion and Sediment Control for Construction Activities," published on .............. 1991,
which shall be known and referred to in this ordinance (resolution) by that name. The Inspector and the
City (County) Engineer shall be guided by and shall apply the criteria contained in said code in the
administration of this ordinance (resolution).
Section 7. Permits and Fees.
(1)

Permit requirement. Except as exempted by sections of this ordinance (resolution), no
person shall do any grading, stripping, excavating, or filling, or undertake any earth
disturbance, unless a’valid grading permit is issued by the City (County). Issuance by City
(County) does not exempt the parties from obtaining any permits required by State of
Colorado or the Federal Government.

(2)

Permit application. A separate application shall be required for each grading permit, along
with plans, specifications, and timing schedules for all earth disturbance. The plans shall be
prepared under the supervision of a professional engineer licensed in the State of Colorado
experienced in soil erosion and sedimentation control methods and techniques.

(3)

Application data required. The plans and specifications shall include an Erosion and
Sedimentation Control Plan and a Site Plan, which shall include and contain all of the
requirements of Section 1.4 of the "Erosion and Sediment Control for Construction
Activities".

(4)

Fees. At the time of filing an application for a grading permit, a non-refundable filing fee of
Dollars $.
shall be paid
to the City (County) Treasurer. An additional non-refundable fee of
Dollars per acre of site area involved will be charged for
plan review and site inspectidns (with a minimum fee of
Dollars $.
for such review and inspection).

Section 8. Bond Requirement. A grading permit shall not be issued unless the permittee shall
first post with the City (County) Engineer a bond executed by the landowner and a corporate surety with
authority to do business in this State as a surety, or at the option of the City (County) Engineer, secured
by a letter of credit drawn upon a bank doing business in Colorado, or having a Colorado correspondent
bank at which such letter of credit may be collected.
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The bond and letter of credit, whichever is used, shall be in a form approved by the City (County)
Attorney, payable to the City (County), and in the amount of the estimated total cost of all temporary or
permanent soil erosion control measures. The total cost shall be estimated by the City (County)
Engineer or Building Inspector. The bond, and letter of credit, whichever is used, shall include penalty
provisions for failure to complete the work on schedule as specified on the grading permit. In lieu of a
surety bond or letter of credit, the applicant may file with the City (County) a cash bond or other
instrument of credit which gives the City (County) at least equal security protection, approved by the City
(County) Attorney in the amount equal to that which would be provided for in the surety bond or letter of
credit.
Every bond and letter of credit or other instrument of credit shall include and every cash deposit
shall be made on the conditions that the permittee shall comply with all of the provisions of this
ordinance (resolution) and all of the terms and conditions of the grading permit, and shall complete all of
the work contemplated under the grading permit within the time limit specified in the grading permit, or if
no time limit is specified, within 180 days after the date of issuance of the grading permit.
A bond and surety thereon, or letter of credit, whichever is used, will be released to applicant four
hundred ten (410) days after the Certificate of Completion has been approved by the Cify (County)
Engineer, provided the City (County) Engineer, after field inspection, is satisfied the work completed
under the grading permit is functioning as represented by applicant, or in the event defects are identified
by the City (County) Engineer the applicant satisfactorily corrects all the defects identified in writing by
the City (County) Engineer and said corrections are accepted in writing by the City (County) Engineer.
Section 9. Extension of Time. If the permittee is unable to complete the work within the
specified time, at least ten (10) days prior to the expiration of the permit, a written request to the City
(County) Engineer for an extension of time shall be submitted setti0g forth the reasons for the requested
extension. In the event such an extension is warranted, the City (County) Engineer may grant additional
time for the completion of the work, but no such extension shall release the owner or surety on the bond
or the issuer of the letter of credit, or the person furnishing the instrument of credit or cash bond.
Section 10. Failure to Complete the Work. In the event of failure to complete the work or
failure to comply with all the requirements, conditions, and terms of permit, the City (County)Engineer
may order such work as is necessary to eliminate any danger to persons or property and to leave the site
in a safe condition and he may authorize completion of all necessary temporary or permanent soil
erosion control measures. The permittee and the surety executing the bond or the issuer of the letter of
credit, or person issuing the instrument of credit or making the cash deposit shall continue to be firmly
bound under a continuing obligation for the payment of all necessary costs and expenses that may be
incurred or expended by the City (County) in causing any and all such work to be done. In the case of a
cash deposit, any unused portion thereof shall be refunded to the permitteeo
Section 11. Denial of Permit. Grading permits shall not be issued where:

AA-4

(1)

The proposed work would cause hazardsto the public safety and welfare; or

(2)

The work as proposed by the applicant will damage any public or private property or
interfere with any existing drainage course in such a manner as to cause damage to any
adjacent property or result in the deposition of debris or sediment on any public way or into
any waterway or create an unreasonable hazard to persons or property; or

(3)

The land area for which grading is proposed is subject to geological hazard to the extent
that no reasonable amount of corrective work can eliminate or sufficiently reduce
settlement, slope instability, or any other such hazard to persons or property; or
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The land area on which the grading is proposed may lie within the designated flood plain of
any stream or watercourse (not specifically designated by the City (County) as an area
subject to flood hazard), unless a hydrologic report, prepared by a professional engineer, is
submitted to certify that the proposed grading will have, in his professional opinion, no
detrimental influence on the public welfare or upon the total development of the watershed
and is also consistent with flood plain ordinances and Federal Emergency Management
Agency regulations.

Section 12. Modific~itions of Approved Plans. All proposed modifications of the approved
grading plan must be submitted along with all supporting materials, to the City (County) Engineer. No
work in connection with the proposed modifications shall be permitted without prior approval of the City
(County) Engineer, approval for which may be issued if the applicant can demonstrate that the
modifications will provide soil erosion controls equivalent to, or better that the originally approved soil
disturbance plans.
Section 13. Responsibility of Permittee. During grading operations the permittee shall be
responsible for:
(1)

The prevention of damage to any public utilities or services within the limits or grading and
along any routes of travel of the equipment;

(2)

The prevention of damage to adjacent property (No person shall grade on land so close to
the property line as to endanger any adjoining public street, sidewalk, alley, or any public or
private property without supporting and protecting such property from settling, cracking, or
other damage which might result).

(3)

Carrying out the proposed work in accordance with the approved plans and in compliance
with all the requirements of the permit and this ordinance (resolution);

(4)

The prompt removal of all soil, miscellaneous debris, materials applied, dumped, or
otherwise deposited on public streets, highways, sidewalks, or other public thoroughfares or
any other non-authorized offsite location, during transit to and from the construction site, or
otherwise, where such spillage constitutes a public nuisance, trespass or hazard in the
determination of the City (County) Engineer or a Court of competent jurisdiction.

Section 14. General Requirements.
(1)

All temporary erosion control facilities and all permanent facilities intended to control
erosion of any earth disturbance operation shall be installed before any earth disturbance
operations take place.

(2)

Any earth disturbances shall be conducted in such a manner so as to effectively reduce
accelerated soil erosion and resulting sedimentation, and should not exceed the erosion
expected to occur for the site in is totally undeveloped state.

(3)

All persons engaged in earth disturbances shall design, implement, and maintain acceptable
soil erosion and sedimentation control measures, in conformance with the erosion control
technical standards adopted by the City.

(4)

All earth disturbances shall be designed, constructed and completed in such a manner so
that the exposed area of any disturbed land shall be limited to the shortest possible period
of time.
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(5)

Sediment cause by accelerated soil erosion shall be removed from runoff water before it
leaves the site of the earth disturbance.

(6)

Any temporary or permanent facility designed and constructed for the conveyance of water
around, through, or from the earth disturbance area shall be designed to limit the water flow
to a non-erosive velocity.

(7)

Temporary soil erosion control facilities shall be removed and earth disturbance areas
graded and s.tabilized with permanent soil erosion control measures pursuant to standards
and specifications prescribed in accordance with the provisions of the "Erosion and
Sediment Control for Construction Activities" and in accordance with the permanent erosion
control features shown on the soil stabilization plan approved by the City (County).

(8)

Permanent soil erosion control measures for all slopes, channels, ditches, or any disturbed
land area shall be completed within fourteen (14) calendar days after final grading or the
final earth disturbance has been completed. When it is not possible to permanently
stabilize a disturbed area after an earth disturbance has been completed or where
significant earth disturbance activity ceases, temporary soil erosion control me~-sures shall
be implemented within fourteen (14) calendar days. All temporary soil erosion control
measures shall be maintained until permanent soil erosion measures are implemented.

Section 15. Maintenance Requirements. Persons carrying out soil erosion and sediment
control measures under this Chapter, and all subsequent owners of property concerning which such
measures have been taken, shall maintain all permanent erosion control measures, retaining wall,
structures, plantings, and other protective devices. Should the applicant or any of the subsequent
property owners fail to adequately maintain the permanent erosion control facilities, retaining walls,
structures, plantings, and other protective devices, the City (County) reserves the authority, after properly
notifying the owner of needed maintenance and the owner failing to respond to the City’s (County’s)
demand for such maintenance to enter affected property, provide needed maintenance and to charge the
owner for the work performed by the "City (County) or its contractors.
Section 16. Minimum Design Standards for Erosion and Sediment Control. All erosion
control plans and specifications including extensions of previously approved plans shall include
provisions for erosion and sediment control in accordance with the "Erosion and Sediment Control for
Construction Activities". Erosion control plans are required on sites which are:
(1)

Five (5) acres in size or larger, and all sites smaller than five (5) acres if they are a part of a
total development or subdivision that is larger than five (5) acres in size; or

(2) Any development containing 15 dwelling units; or
(3)

Where physical features have a cumulative effect and will create erosion problems such as:
a.
b.

Steep slopes - 8-feet (horizontal) to 1-foot (vertical) or steeper, and
Significantly erodible soils - "K" in the universal soil loss equation is greater than or
equal to 0.25;

Section 17. Variances and Exceptions.
(1)

No permits shall be required for the following:
(a) Agricultural use of land zoned agricultural.
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(b)

Grading or an excavation below finished grade for basements, footings, retaining
walls, or other structures on plots zoned R1 - R3 of less than five (5) acres in size
unless required otherwise under Section 16 above.

(c)

A sidewalk or driveway authorized by a valid permit under Chapters

(d)

Gravel, sand, dirt or topsoil removal as authorized pursuant to approval of the
Colorado Mined Land Reclamation Board, provided said approval includes an erosion
plan that meets the minimums specified by this ordinance.

(e)

Sites smaller than five (5) acres which are not a part of a larger development and
which constitute an infill of an established older development within the City.

(f)

Where the City (County) Engineer certifies in writing that the planned work and the
final structures or topographical changes will not result in or contribute to soil erosion
or sedimentation and will not interfere with any existing drainage course in such a
manner as to cause damage to any adjacent property or result in the deposition of
debris or sediment on any public way, will not present any hazard to any persons or
property and will have no detrimental influence upon the public welfare or upon the
total development of the watershed.

(g)

Even though no permits are required under subsections (1)(a), (b), (c), (d), and (e) of
this section, those operations and construction activities which are exempted from
obtaining permits must comply with the rules and regulations concerning grading and
erosion specified in this Chapter, and shall provide appropriate controls to retain soil
erosion on the construction site.

of

Where it is alleged that there is error or misinterpretation in any order, requirements,
decisions, grant or refusal made by the City (County) Engineer, the (chose as appropriate:
Deputy City Manager, Manager of Public Works, Public Works Director, County Manager,
Chairman of the Board of County Commissioners) may appoint a technical hearing board
that shall have the power to hear specific applications and all complaints regarding the
decisions of the City (County) Engineer and Io determine if the decisions of the City
(County) Engineer were based on a misinterpretation of the requirements of this Chapter
and referenced criteria. Whenever it is determined that an interpretation error was made,
the case will be returned to City (County) Engineer, along with the board’s recommendations
on how the Engineer’s decision could be modified to made consistent with the provisions of
this Chapter.

In absence of this, or another similar appeals process, resort directly to court would b~ the only
remedy, which may not be desired as a matter of policy. If such policy is desired, however, it is
suggested it be spelled out by substituting for (2) above, the following, or a similar subsection:
(2)

Review of any order, requirement, decision, grant or refusal made by the City (County)
Engineer, and claimed to be illegal, shall be by the District Court pursuant to the Colorado
Rules of Civil Procedure.
Section 18. Inspection. The requirements of this Chapter shall be enforced by the City (County)
Engineer. The City (County) Engineer shall inspect the work and shall require the owner to obtain
services to provide adequate on-site inspection and/or compaction testing by a soil engineer, approved
by the City (County) Engineer, unless he determines that such inspection requirements may be waived
due to the non-hazardous nature of the grading.
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Upon satisfactory execution of all approved grading plans and other requirements, the City
(County) Engineer shall issue a certification of completion. If the City (County) Engineer finds any
existing conditions not as stated in any application, grading permit or approved plan, he may refuse to
approve further work until a revised grading plan which will conform to the existing condition has been
prepared and approved.
If the City (County) Engineer finds that eroded soils are leaving the construction site, the City
(County) Engineer may direct the owner(s) or his agents or his contractor on the site by written order to
install any and all erosion .controls that are deemed necessary to prevent said soil erosion from migrating
off site. It shall be the duty of the owner(s) and his agent(s) and contractor(s) immediately to take all
necessary steps to comply with such order and otherwise to take all necessary steps to prevent such
migration off premises or entering receiving waters. Delivery of such a written order by the City (County)
Engineer to the owner’s agent or contractor shall be deemed to be notice thereof to and binding upon the
owner.
Section 19. Enforcement. Notwithstanding the existence or pursuit of any other remedy, the
City (County) may maintain an action in its own name in any court of competent jurisdiction for an
injunction or other process against any person to restrain or prevent violations of this" ordinance
(resolution).
The City (County) Engineer, or his duly authorized agents, may enter at all reasonable times in, or upon,
any private or public property for the purpose of inspecting and investigating conditions and practices
which may be a violation of this ordinance (resolution).
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EXAMPLE EROSION AND SEDIMENT CONTROL PLAN

PREPARED FOR:

C.D. DEVELOPMENT INC.
1234 A STREET
DENVER, COLORADO 80200
PHONE (303)555-0000

PREPARED BY:
ESC CONSULTANTS, INC.
43560 SQUARE FEET STREET
SUITE 640
DENVER, COLORADO 80200
PHONE: (303) 555-1212

SEPTEMBER, 1992
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introduction

Name, Address and Telephone Number
Owner:
C.D. DEVELOPMENT INC.
1234 A STREET
DENVER, COLORADO 80200
PHONE (303)555-0000
Erosion Control Consultant
ESC CONSULTANTS, INC.
43560 SQUARE FEET STREET
SUITE 640
DENVER, COLORADO 80200
PHONE: (303) 555-1212

Proiect Description
The Project consists of the development of a 6.2 acre parcel with two office buildings. The project is
located in the SW quarter of Section #, Township, Range of the 6th principal meridian located in County,
Colorado. The project involves grading of 5.2 acres of the parcel, constructing two office buildings, two
parking lots, an access road, a box culvert over Dry Creek and associated site utilities.
Existinq Site Conditions
Most of the existing site is vegetated with native grass. The plant density is estimated to be 50%
coverage of the ground surface. Cottonwood trees and other riparian vegetation are found adjacent to
Dry Creek. The site drains to Dry Creek except the southeast portion which drains offsite to the
southeast. About 0.2 acres of wetlands are found next to Dry Creek. The riparian and wetland
vegetation will not be disturbed by the site development. The existing slopes on the site range from 2%
to 19% adjacent to the Creek.
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Adjacent Areas
Surrounding development consists of office and commercial development. The site is bounded by
Broadway and Monroe Streets. Dry Creek bisects the site. The proposed improvements to Dry Creek
are limited to a box culvert and preservation of the 100-year floodplain (Refer to the Drainage Report for
the Site).
Soils
Existing site soils consists of Ascalon sandy loam and Nunn sandy clay loam on the uplands and alluvial
soils next to Dry Creek. Ascalon sandy loam is well drained with moderate permeability (Hydrologic soil
group B) and has a slight erosion hazard. Nunn sandy clay loam is well drained with moderately slow
permeability (Hydrologic soil group C) and presents a moderate erosion hazard. The alluvial soil~
adjacent to the Creek will not be disturbed.

II.

Erosion and Sediment Control Plan

Volumes and Areas Impacted
The site will be graded with topsoil stripped and stockpiled. The total quantity of cut and fill is 3,500
cubic yards. The cut and fill is balanced, that is, no fill will be imported to the site. The access road,
building site and parking areas will be graded, then covered with granular base course. Other graded
areas will be mulched until permanent landscaping is installed.

Erosion and Sediment Control Measures
The erosion control measures for the site are shown on the "Sample Erosion and Sedimentation Control
Plan." (Note: Proposed contours are not shown on this example plan for clarity; however, proposed ’
contours are required to be shown on the site plan.) Offsite drainage from the north is diverted to the
east along Broadway Avenue. Offsite drainage from the west is diverted to the south along Monroe
Road. The area southeast of the proposed parking lot for Building "B" drains offsite. This area will
remain undisturbed and will be protected with a silt fence. A stabilized construction entrance will be
provided at the access point off Monroe Road. Diversion channels will be constructed near Dry Creek to
collect runoff from the building areas and route flows to sediment basins. Each sediment basin collects
runoff from 1.0 acre and will be excavated below grade. The sediment basins will be about 30 feet
square and about two feet deep (show details) below the outlet. Sediment basins will have a surcharge
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volume of 1,800 cubic feet above the outlet. Straw bale barriers will be anchored next to the creek for
the areas where runoff is not intercepted by the diversion channels.
Schedule
The construction schedule is as follows:
Install Construction Entrance, Sediment basins
and Straw Bale Barriers:

September 15 - September 30

Site Grading:

September 30 - October 15

"

Install Base Course and
Mulch All Exposed Soil Areas:

October 15 - October 20

Utility and Building Construction:

October 20 - April 1

Paving and Landscaping:

April 1 -April 15

Removal of Erosion Control Measures:

April 15- April 20

The schedule will minimize the exposure of unprotected areas to less than 30 days. The perimeter
controls will be installed prior to site grading.
Permanent Stabilization Measures
Permanent landscaping will include bluegrass sod, zeriscape plantings and trees and shrubs. The two
sediment traps will be converted to the site detention ponds after sod is installed (Refer to the site
Drainage Report for the detention requirements). The box culvert will be constructed early in the
construction period to provide access across the creek during construction.

Stormwater Manaqement Considerations
Stormwater will sheet flow from the building areas towards the creek, then be intercepted and routed to
sediment traps during construction. All areas that will not be intercepted by the diversions will be
protected with straw bale barriers. Post-development stormwater quality control will be provided by the
vegetated filter strip adjacent to Dry Creek.
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Construction Materials and Equipment
The contractor shall store all construction materials and equipment and shall provide maintenance and
fueling of equipment in confined areas on site from which runoff will be contained and filtered.

Maintenance
The erosion control measures will be inspected weekly during construction. Sediment traps will be
cleaned of excessive sediment if necessary. Erosion control blankets in the diversion channels will be
checked after runoff events. Straw bale barriers will be checked for undermining and bypass and
repaired or expanded as needed. Mulching of bare soils will be checked regularly and areas where it
was lost or damage will be remulched within seven working days when needed.
Cost Estimate
The estimated cost of the erosion control measures is $7,320. A total of 780 linear feet of silt fences and
straw bale barriers will be constructed at an estimated cost of $4.00 per foot. The two sediment traps
involve excavation at a cost of $250 each. The diversion channels will be lined with a coconut fiber
blanket at an estimated cost for grading and the blanket of $7.50 per linear foot for the 400 linear feet to
be installed. The construction entrance will require 10 cubic yards of material at $10 per cubic yard. Site
mulching and it maintenance prior to final revegetation is estimated to cost $500,000.
Calculations
Calculations for the diversion channels and sediment traps are provided herein. Details for the erosion
control measures can be found in Figures C-5, C-6, C-7, C-8, C-9, C-12, C-13, C-15, and C-15A of the
Erosion Control Chapterof Volume 3 of the Urban Storm Drainage Criteria Manual (The figures are not
included with this example to save space but shall be included with the erosion and sediment control
plans submitted to the local jurisdiction.
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Slope Diversion Channel Sizing:
Q=CIA
C = 0.2

(From Table 3-1, USDCM, Runoff)

(Weighted average of undeveloped and parking areas.)
I2-yr = 2.6"/hour (From Fig. 5-1, USDCM, Rainfall)
A = 2.0 acres each
Q = 0.2 x 2.6 x 2.0 =

1.04 cfs

Try a triangular channel with depth of 0.5 ft and four to one sideslopes. Actual depth will be 1.0 ft.
allowing 0.5 ft. as freeboard.)
Proposed Slope = 0.75%
A=lft2, P=4.47ft. R=0.224ft.
Use a fiber blanket for erosion control.
n = 0.035
from Manning’s Equation:
V = 1.486/0.035 x (.0075)1/2 = 1.35 feet per second
Q =AV= 1.35 cfs
(more than 1.04 so this channel section is acceptable)
Check Erosion potential:
"~

=

), d s (Shear Stress Formula)

¯
=
62.4 x 0.5 x 0.0075= 0.23 Ib/ft2
from HEC-15, "~al{owable = 0.65 Ib/ft2
is less than T

actual

so the diversions should be stable.

allowable

Sediment Basins
Tributary Area = 1.0 acres
Required Volume = 1,800 ft3/acre x 1.0 acre = 1,800 ft3
Use a 30 ft. x 30 ft. x 2.0 ft. deep sediment basin
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GLOSSARY OF TERMS
Erodibility - The susceptibility of a particular soil type to erosion by water or wind.
Erosion - The wearing away of the land surface by water, wind, ice or other geological agents, including
the detachment and movement of soil or rock fragments by water, wind, ice, or gravity.
Erosion Control Measures - Practices that slow or stop erosion.
Final Stabilization - Completion of all land disturbing activities, removal of’all temporary sediment
controls, establishment of vegetative cover on exposed soil areas, and installation of permanent roads
and structural stormwater quality best management practices.
Land Disturbing Activity - Grading, cut, fill, stockpiling of dirt, removal of vegetation, or any other
alteration or disturbance of the ambient land surface.
Mapping Unit - Soil name and symbol given in the Soil Conservation Service Soil Survey for each soil
type. Most areas of the Denver metropolitan area are included in a soil survey. In older urban portions
of the City and County of Denver, soils analysis will be needed to determine soil types.
Permanent - Installation of land-surface cover, or erosion and sediment control measures, that will
remain in place for a long period of time.
Sedimentation - The process of solid materials, both inorganic (mineral) and organic, coming to rest on
the earth’s surface either above or below sea level.
Sediment. - Particulate solid material, either inorganic or organic, that will settle or be deposited in a
liquid under the force of gravity.
Sediment Barrier - Straw bale barrier (dike) or a silt fence.
Sediment Basin - A depression, either excavated or formed by a dam, that holds water and debris and
facilitates sedimentation of soil particles. Normally used for drainage areas equal to and greater than
1.0 acre.
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Temporary - Installation of erosion or sediment control measures, either structural or nonstructural, that
are planned to be removed or inactivated after a period of time.
Viable Ve.qetative Cover - A measure of performance for establishment of appropriate vegetative cover
(or density) on sites planned for revegetation for the period of duration of successful growth as approved
by the city and county of jurisdiction.
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I. INTRODUCTION
A. PURPOSE OF REPORT TO CONGRESS
EPA provides this Report to Congress in compliance with Section 43 l(a) of the
Departments of Veterans Affairs and Housing and Urban Development and Independent Agencies
Appropriations Act of 2000, Pub. L. No. 106-74 (1999) ("Appropriations Act"). The
Appropriations Act directs the Administrator of the Environmental Protection Agency ("EPA") to
submit two reports to the Committee on Environment and Public Works in the Senate and the
Committee on Transportation and Infrastructure in the House of Representatives. The first of the
reports is to address several issues related to EPA rulemaking to implement Section 402(p)(6) of
the Clean Water Act ("CWA"). This rulemaking is also referred to as the Storm Water Phase II
rule. Section 43 l(a) of the Appropriations Act directs the Administrator to submit a report
containing:

(1) an in-depth impact analysis on the effect the final regulations will have on urban,
suburban, and rural local governments subject to the regulations, including an estimate of(A) the costs of complying with the 6 minimum control measures described in the
regulations; and
(B) the costs resulting from the lowering of the construction threshold from 5
acres to 1 acre;

(2) an explanation of the rationale of the Administrator for lowering the construction site
threshold from 5 acres to 1 acre, including -(A) an explanation, in light of recent court decisions, of why a 1-acre measure is
any less arbitrarily determined than a 5-acre measure; and
(B) all qualitative information used in determining an acre threshold for a
construction site;
(3) documentation demonstrating that storm water runoff is generally a problem in
communities with populations of 50,000 to 100,000 (including an explanation of why the
coverage of the regulation is based on a census-determined population instead of a water
quality threshold); and
(4) information that supports the position of the Administrator that the Phase II storm
water program should be administered as part of the National Pollutant Discharge
Elimination System under section 402 of the Federal Water Pollution Control Act (33
U.S.C. 1342).
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Section 43 l(c) of the Appropriations Act directs EPA to publish the reports in the Federal
Register for public comment. The Appropriations Act does not specify whether EPA should seek
and respond to public comment on the reports prior to submitting them to the Committees.
Section 43 l(a) does provide, however, that the Administrator shall not promulgate the Phase II
rule until submitting the Section 43 l(a) report to the Committees. EPA is subject to a judicial
consent decree in NRDC v. Browner, (D.D.C., Civ. No. 95-634 PLF) to take final action by
October 29, 1999 on the Phase II rule proposed earlier. The Appropriations Act does not relieve
EPA from the timing of this rulemaking obligation. Therefore, EPA will invite public comment on
the Section 43 l(a) report after submitting it to the Committees. EPA will carefully review and
evaluate comments received and determine whether th~ comments warrant further action
regarding the October 29, 1999, final .rule.
As noted above, on October 29, 1999, the Administrator of EPA will take final action on a
notice of proposed rulemaking under CWA section 402(p)(6), 33 U.S.C. § 1342(p)(6). On
January 9, 1998, at 63 Fed. Reg. 1536, EPA proposed to expand the National Pollutant
Discharge Elimination System (NPDES) permitting program for storm water to apply to
discharges from certain small municipal separate storm sewer systems (MS4s) and from
construction activity generally disturbing between one and five acres of land surface. Although
EPA designated for regulation discharges from these two categories, the rulemaking would also
allow for waivers (for subsequent exclusion from regulation of certain sources in these categories)
and designation (for subsequent inclusion of certain sources that fall outside of the categories).
Waivers would be available based on criteria by which the NPDES permitting authority would
determine a low potential for adverse water quality impact, and the permitting authority would
designate additional sources on a localized basis when necessary to protect or remedy localized
adverse water quality impacts.
Rulemaking under CWA section 402(p)(6) is to be based on a study that EPA was
directed to provide to Congress under CWA section 402(p)(5). Section 402(p)(5) provides that:
The Administrator, in consultation with the States, shall conduct a study for the purposes
of(A) identifying those stormwater discharges or classes of stormwater discharges
for which permits are not required pursuant to [CWA sections 402(19)(1) and (p)(2)];
(B) determining, to the maximum extent practicable, the nature and extent of
pollutants in such discharges; and
(C) establishing procedures and methods to control stormwater discharges to the
extent necessary to mitigate impacts on water quality.
CWA section 402(p)(5) directed EPA to provide reports to Congress on the different components
of this study. In proposing the regulations under CWA section 402(p)(6), EPA identified the
reports to Congress comprising the study described in CWA section 402(p)(5), specifically, Storm
Water Discharges Potentially Addressed by Phase II of the National Pollutant Discharge
Elimination System Storm Water Program: Report to Congress (U.S. EPA, 1995, EPA 833-KI-2
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94-002). Today’s report under section 431 (a) of the Appropriations Act is a supplement to the
study described in CWA section 402(p)(5).

B. PURPOSE OF THE PHASE II RULE
The Phase II role would establish a cost effective, flexible approach for reducing
environmental harm by storm water discharges from many point sources of storm water that are
currently unregulated. Some of the costs of implementing the Phase II rule are discussed in
Chapter II of this report. A summary of the rule’s benefits are, described below. EPA’s
Economic Analysis of the Final Phase II Storm Water Rule fully analyzes the costs and benefits
expected from implementation of the rule.
The environmental harm currently caused by discharges from municipal separate storm
sewer systems (MS4s) and construction activity is well documented:
¯

Urbanization alters the natural infiltration capability of the land and generates a host of
pollutants that are associated with the activities of dense populations, thus causing an
increase in storm water runoff volumes and pollutant loadings in storm water discharged
to receiving water bodies.

¯

The National Urban Runoff Program (NURP) Study (U.S. EPA 1983) indicated that
discharges from MS4s draining runoff from residential, commercial, and light industrial
areas carded more than ten times the annual loadings of total suspended solids as did
discharges from municipal sewage treatment plants that provide secondary treatment, and
somewhat higher annual loadings of chemical oxygen demand (COD), total lead, and total
copper.

¯

The National Water Quality Inventory (305(b)), 1996 report to Congress shows that
urban runoff/storm sewer discharges affect 13% of impaired rivers, 21% of impaired lakes
and 45% of impaired estuaries.

¯

Urban storm water runoff, sanitary sewer overflows, and combined sewer overflows have
become the largest causes of beach closings in the United States in the past three years. A
survey of coastal and Great Lakes communities found that more than 1,500 beach closings
and advisories were attributable to storm water runoff in 1998 based on EPA data
supplemented with additional data (Natural Resources Defense Council. 1998. "Testing
the Waters Volume VIII-Has Your Vacation Beach Cleaned Up Its Act?" New York,
NY). Recreational bathers are at the highest risk for contracting illnesses such as
gastroenteritis, typhoid, dysentery, hepatitis, skin rashes, and respiratory infections.

¯

The MS4 program will address illicit discharges, which can contribute high levels of
pollutants, including heavy metals, toxic substances, oil and grease, solvents, nutrients,
viruses and bacteria into receiving water bodies.
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¯

The NURP study found that pollutant levels from illicit discharges were high enough to
significantly degrade receiving water quality and threaten aquatic, wildlife, and human
health.

¯

Discharges from construction activity impact the biological, chemical, and physical
integrity of receiving waters. A number of pollutants are preferentially absorbed onto
particles found in fine sediment. Estimates indicate that 80 percent of the phosphorus and
73 percent of the Kjeldahl nitrogen in streams is associated with eroded sediment from
construction and other activities.

¯

Sediment yields from smaller construction sites are as high as or higher than the 20 to 150
tons/acre/year measured from larger sites.

¯

Siltation is the largest cause of impaired water quality in rivers and the third largest cause
of impaired water quality in lakes, according to the 305(b) Report to Congress.

The implementation of the six minimum measures identified for small MS4s should
significantly reduce pollutants in urban storm water compared to existing levels and do so in a
cost effective manner. Similarly, the implementation of best management practice ("BMP")
controls at small construction sites should also result in a significant reduction in pollutant
discharges and an improvement in surface water quality. EPA’s Economic Analysis of the Final
Phase II Storm Water Rule details the expected benefits from implementation of the rule. These
benefits include:
¯

Enhanced Commercial Fishing: Commercial fisheries are a significant part of the
nation’s economy. In 1997, the commercial shellfish catch was worth $1.04
Billion and the finfish catch was worth $581 Million. 18% of surveyed estuary
miles identified storm water as a significant source of impairment.

¯

Enhanced Recreational and Subsistence Fishing: The potential value of marine
recreational fishing is $1.1 Billion to $11.3 Billion annually. Pollutants in storm
water may result in eliminating or decreasing the numbers or size of sport fish or
shellfish in receiving waters. In September 1996, there were 2,196 fish
consumption advisories and about 25% of waters designated for fishing did not
support that use.

¯

Enhanced Opportunities for Boating: Storm water controls offer benefits to
boaters by reducing sediment and other pollutants in waters, increasing water
clarity and enhancing the experience for boating users. EPA estimates that
pollution reduction due to Phase II controls may result in 3,000 currently nonboatable miles of river becoming boatable.
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¯

Enhanced Opportunities for Swimming: EPA estimates that Americans
participated in 1.3 billion non-pool swimming days. EPA estimates that at least
28% of these trips are to either marine or fresh water that is impacted by runoff
from Phase II sources. For example, in 1998, storm water runoff caused beach
closures that resulted in the loss of an estimated 86,000 individual trips to beaches
impacted by Phase II sources.

¯

Enhanced Opportunities for Noncontact Recreation: Activities like picnicking,
jogging, biking, camping and hunting do not necessitate direct contact with water,
but water quality affects the ability to enjoy these activities when in close proximity
to water. Storm water controls reduce turbidity, odors, floating trash and other
pollutants and allow waters to be used as focal points for recreation, enhancing the
experience of current and future users.

¯

Enhanced Nonconsumptive Wildlife Uses: An estimated 76.1 million people
participated in observing wildlife and waterfowl in 1991. Storm water controls
that result in greater numbers or diversity of viewable wildlife species will produce
benefits.

¯

Reduced Flood Damage: Storm water mnoffcontrols may mitigate flood damage
by addressing problems due to the diversion of runoff, insufficient storage
capacity, and reduced channel capacity from sedimentation.

¯

Drinking Water Benefits: Storm water was identified as a major source of
impairment in rivers, streams, lakes, reservoirs and ponds. Pollutants from storm
water runoff, such as solids, toxic pollutants (including pesticides) and bacteria,
may impose additional costs for treatment or even render the water unusable for
drinking.

¯

Water Storage Benefits: Storm Water is a major source of impairment for
reservoirs. The heavy load of solids deposited by storm water runoffcan lead to
rapid sedimentation of reservoirs and the loss of needed water storage capacity.

¯

Navigational Benefits: Storm water also delivers high sediment loads to rivers and
harbors critical to navigation and commerce. Where waters are used for
navigation, solids must be dredged and disposed of to maintain the utility of the
waterway. An estimated 5% of these sediments (12.6 million cubic yards of
material) is attributed to storm water nmoff from roads and constructions sites.
Storm water controls will reduce the rate and amount of sediment loadings.

¯

Reduced Illness from Consuming Contaminated Seafood: Storm water controls
may reduce the presence of pathogens in seafood caught by commercial or
recreational anglers. Researchers have estimated 2,700 cases of illness annually
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from raw or partially cooked contaminated seafood.
¯

Reduced Illness from Swimming in Contaminated Water: Epidemiological studies
have indicated that swimmers in water contaminated by storm water runoff are
more likely to experience illness than those that swim farther from a storm water
outfall. By reducing illicit connections and other sources of pathogens in storm
water, EPA estimates that up to 500,000 cases of illness will be avoided annually.

¯

Enhanced Aesthetic Value: When storm water affects the appearance or quality of
a water body, the desirability of working, living, traveling or owning property near
that water body is similarly affected. Improvements in water quality due to
reductions in storm water pollution will result in benefits as these waters recover
and become more desirable locations near which people want to live, work, travel
or own property.

Thus, the rule will result in significant monetized financial, recreational and health benefits, as well
as benefits that EPA has been unable to monetize.
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II. IMPACT OF PHASE II RULE ON LOCAL GOVERNMENTS
This section responds to the Appropriations Act’s direction to provide a report containing:
"(1) an in-depth impact analysis on the effect the final regulations will have on urban, suburban,
and rural local governments subject to the regulations, including an estimate of(A) the costs of complying with the 6 minimum control measures described in the regulations; and
(B) the costs resulting from the lowering of the construction threshold from 5 acres to 1 acre;"

A. SUMMARY OF PHASE II RULE REQUIREMENTS
EPA conducted an in-depth impact analysis of the effect of the final Storm Water Phase II
Rule on local governments. Two provisions of the Phase II rule are expected to result in
compliance costs for local governments. These are the provision requiring certain municipalities
to regulate discharges from their municipal separate storm sewer systems (MS4s) and the
provision which extends the storm water construction program to cover sites between one and
five acres in size. The analysis considers potential cost impacts to all local governments, including
urban, suburban and rural governments, and provides insight into the differing situations of small
or very small local governments. Based on this analysis, EPA determined that the Phase II rule is
not expected to have a significant impact on a substantial number of local governments.

Municipal Storm Water Program:
The Phase II Rule would automatically designate forregulation discharges from small
MS4s located in urbanized areas, and require that NPDES permitting authorities examine for
potential designation, at a minimum, a particular subset of discharges from small MS4s located
outside of urbanized areas. The MS4 provision would result in costs primarily for local
governments in urbanized areas. An urbanized area is defined by the U.S. Census Bureau as an
area with a population of at least 50,000 and a minimum average population density of more than
1,000 people per square mile. Thus, this rule would primarily affect suburban and urban local
governments, because these MS4s are more likely to be located in urbanized areas. Rural local
governments may be designated on a case-by-case basis if the permitting authority determines that
they have a significant impact on water quality. The Phase I storm water program addressed
runoff from "medium" and "large" MS4s, generally those discharges from governmental
jurisdictions serving populations of 100,000 or more people. The Phase II Storm Water
regulations will address discharges from smaller MS4s. The rule also would allow MS4s that are
automatically designated because they are within an urbanized area to obtain a waiver from the
otherwise applicable requirements if the discharges from small MS4s are not causing impairment
of a receiving water body. Qualifications for the waivers vary depending on whether the MS4
serves a population under 1,000 or a population under 10,000.
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Under the Phase II rule, a storm water discharge control program that meets the
requirements of six minimum control measures would be administered within the jurisdiction of all
regulated small MS4s. Small MS4 operators would design and administer the program, or would
arrange with other government entities (including operators of nearby larger MS4s) to do so.
These minimum control measures would consist of: public education and outreach on storm water
impacts, public involvement/participation, illicit discharge detection and elimination, construction
site storm water runoff control, post-construction storm water management in new development
and redevelopment, and pollution prevention!good housekeeping for municipal operations. The
Agency provides an analysis of the costs to local governments .of implementing the six municipal
minimum control measures in Section B below.

Municipal Construction:
The 1990 Phase I rule required all operators of construction activity disturbing five or
more acres of land surface to apply for an NPDES permit for any resulting point source
discharges of storm water.l The construction provisions of the Phase II rule would extend similar
requirements to construction projects that disturb between one and five acres of land. This
provision would impose additional requirements on small construction projects of local
governments, regardless of whether the local government is urban, suburban or rural. The rule
excludes routine road maintenance from the definition of construction, thereby excluding many
municipal public works projects. EPA expects that most new one to five acre road construction
projects are likely to be built in conjunction with either larger development projects or State and
Federal transportation programs and at least partially funded by these other sources. The Phase II
rule would also provide waivers from coverage based on the potential to discharge storm water
and cause a significant impact to water quality. EPA’s analysis of construction starts concluded
that the additional requirement for municipally constructed projects should not have a significant
impact on a substantial number of the local governments subject to the regulation. EPA reports
on its analysis of the costs to local governments of implementing the soil erosion control
provisions for their construction sites between one and five acres in Section C below.

Regulatory_ Flexibility_:
In promulgating Storm Water Phase II, EPA examined regulatory flexibility issues and
potential cost impacts on small entities, including small local governments. In order to solicit
input from potentially regulated small entities, EPA convened a Small Business Regulatory
~ On December 18, 1991, Congress enacted the Intermodal Surface Transportation
Efficiency Act (ISTEA), which postponed NPDES permit application deadlines for most storm
water discharges associated with industrial activity at facilities that are owned or operated by
small municipalities, including construction activity over five acres.
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Enforcement Flexibility Act (SBREFA) Panel which included small local government
representatives as well as other stakeholders. EPA conducted an analysis and determined that the
rule was expected not to have a significant impact on a substantial number of small local
governments or other small entities. However, in order to provide additional flexibility for small
local governments, EPA included several programmatic options and potential waivers for small
governments.
The rule would allow for a great deal of flexibility by providing various options for
obtaining permit coverage and satisfying the required minimum control measures. For example,
the NPDES permitting authority would be able to incorporate by reference qualifying State,
Tribal, or local programs in a NPDES general permit and recognize existing responsibilities
among different governmental entities for the implementation of minimum control measures. In
addition, a regulated small MS4 could participate in the storm water management program of an
adjoining regulated MS4 and could arrange to have another governmental entity implement a
minimum control measure for them. The rule also provides potential waivers for MS4s serving a
population less than 10,000 and also for construction projects not expected to significantly impair
water quality. Therefore, Storm Water Phase II is not expected to have a significant impact on a
substantial number of small local governments, and offers significant flexibility to those local
govemments in implementing provisions of the rule which may result in compliance cost impacts.
B. IMPACTS OF THE MUNICIPAL MINIMUM CONTROL MEASURES ON LOCAL GOVERNMENTS

EPA estimated that the overall annual cost to local governments of implementing a storm
water program based on the six minimum measures would be $297 million. EPA developed this
estimate using actual program cost information from Phase II communities with existing storm
water programs. The estimate assumes that all of the 5,040 Phase II designated municipalities
would incur program costs and that costs are related to the size of the community served.
Therefore, the Agency probably overestimates national costs because permitting authorities can
waive permitting requirements for MS4s serving up to 10,000 people.
EPA conducted an in-depth analysis of the potential cost of complying with the six
minimum measures on local governments in urbanized areas. These local governments are
primarily urban and suburban, although a few rural governments may be designated by States to
be included in the program based on potential water quality impacts. While the total regulatory
costs associated with Phase II include all sizes of local government, EPA specifically considered
the impacts to small local governments as required under the Regulatory Flexibility Act, as
amended by the Small Business Regulatory and Enforcement Fairness Act. In preparing the
analysis, EPA compared estimated annual compliance costs with annual municipal revenues for
4,455 small local governments (municipalities with fewer than 50,000 people) and evaluated costto-revenue ratios for indication of significant economic impacts. The results,-which are reported
in the economic analyses prepared for the proposed and final rules, led EPA to conclude that there
would not be a substantial economic impact on a significant number of small governments; EPA
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expects even less of an impact on larger governments. Below is a summary of EPA’s analysis.
Cost Analysis:

EPA estimated annual costs for the municipal programs based on a fixed cost component
and a variable cost component. The fixed cost component included costs for the municipal
application, record keeping, and reporting activities. On average, EPA estimated annual costs of
$1,525 per municipality. Variable costs include the costs associated with annual operations for
the six minimum measures. EPA reviewed cost data from existing Phase I storm water programs
and cost data gathered from Phase II communities by the National Association of Flood and
Storm Water Management Agencies (NAFSMA). These costs reflect the actual operating costs
of program elements that are comparable to the six minimum measures for municipalities
representing a wide range of population sizes. EPA estimated costs on a per household basis
from both data sets. Annual mean costs per household are comparable across the data sets: $8.93
(NASFMA) and $8.85 (Phase I).
Total annual cost for each of the 4,455 municipalities was calculated as the sum of the
$1,525 fixed cost and the urbanized area household estimate multiplied by the per household cost
based on the NAFSMA data.2 For example, a municipality with 5,000 households would have a
total program cost of:
$46,175 = $1,525 + (5,000 * $8.93).
Small Local Governments:
EPA estimated municipality revenues based on state-level revenue data collected by the
U.S. Bureau of the Census 1992 Census of Governments. The Bureau of the Census reports
municipal government revenues by population size for eight size categories including three used
by EPA: less than 10,000, 10,000 to 24,999, and 25,000 to 49,999. For every state, EPA
gathered the aggregate municipal revenue data and aggregate municipal population data reported
by the Bureau of the Census for these three size categories) EPA then divided revenue by
population to obtain revenue per capita for each size category within each state. EPA merged this
data set with the Phase II municipality population data set and multiplied the appropriate per
capita revenue estimates by the Phase II urbanized area populations to obtain 4,455 estimates of
annual municipal revenues.

2 Based on Census data, EPA used a conversion factor of 2.62 people per household to obtain household
estimates for the Phase [I communities.
3 EPA did not adjust municipal revenue from their 1991 values to 1998 values, which is the unit of
measure EPA used for costs. There is no standard adjustment factor for municipal revenues. Thus, the cost-torevenue ratio probably overstates the cost impact.
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Finally, EPA divided the 4,455 cost estimates by the 4,455 revenue estimates to obtain
cost-to-revenue ratios. EPA categorized these ratios according to whether they were less than
1% (i.e., cost is less than 1% of revenue), between 1% and 3%, and greater than 3%. Figure A
summarizes the results, showing that the cost-to-revenue ratios were less than 1% for 89% of the
Phase II municipalities and greater than 3% for less than 1% of municipalities.
Under, the Phase II rule, the permitting authority could waive permitting requirements for
systems serving less than 1,000 people. All of the municipalities with cost-to-revenue ratios that
are greater than 3% have populations less than 1,000 people, and may qualify for a waiver.
Consequently, the flexibility of the rule addresses any potentially significant adverse cost impacts.
Because no Phase II municipality with a population of more than 6,000 had a cost-to-revenue
ratio of more than 1%, EPA does not expect this provision will have significant economic impacts
on the 585 municipalities with populations larger than 50,000.
Figure A. Summary of Cost-to-Revenue Ratios for
4,455 Phase II Municipalities with Populations Less than 50, 000
More than 3%

1% to 3%

(0"7%)

(10.2%)

Less than I%

(89.1%)

C. COSTS OF THE SOIL EROSION CONTROL PROVISION ON LOCAL GOVERNMENTS
EPA’s cost analysis for the soil erosion control provision multiplies cost estimates per
construction site for soil erosion control measures and administrative costs by the number of
construction sites potentially affected by the rule. EPA estimates that the rule would apply to
approximately 110,223 currently unregulated construction starts per year (using 1998 estimates)
out of a total of 528,499 construction starts. Annual costs associated with installing the soil
erosion controls and completing permitting activities is estimated as $505 million. Less than 0.5%
(< $500,000) is expected to accrue from local govemments.
Cost Analysis:
Most soil erosion control costs would accrue to the private sector, primarily to dischargers
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in the construction industry. However, local govemments may also incur soil erosion control
costs for discharges from public works projects that disturb between one and five acres (costs
borne either directly by the local government or indirectly through a contractor). Since routine
road maintenance is excluded from coverage under Storm Water Phase II, those public works
starts are excluded from analysis. EPA used the site-based estimates of soil erosion control costs
that it developed for the economic analysis of the final rule and Bureau of Census construction
start data to estimate the expected annual impact on local governments. Table A summarizes the
two types of costs by site size that a construction company or public works department may incur.
Table A. Summary of Site-Based Soil Erosion Control Costs
Cost

1 Acre Site

3 Acre Site

5 Acre Site

$937

$937

$937

Soil Erosion Control
BMPs b

$1,206

$4,598

$8,709

Total Cost

$2,143

$5,535

$9,646

$202

$522

$910

Administrative ~

Annualized Cost
(7%)c
Notes:

a. These activities would include costs to submit a notice of intent to be covered by a general permit, to notify
the municipality, to develop a storm water pollution prevention plan, to retain records, and to file a notice of
termination from a general permit.
b. BMPs (best management practices) costs are based on combinations of the following that differ across sites
with different sizes, slopes, and soil types: silt fence, mulch, seed/mulch, stabilized entrance, stone check dam,
earth dike, and sediment traps.
c. Annualized cost assumes a 20-year period and a 7% cost of capital. The capitalization factor is 0.09439.

Small Local Governments:
There are four categories of local governments which may experience costs of compliance
associated with the Phase II rule. These are:
1) Phase I jurisdictions (subject to Phase II requirements for construction between one and
five acres; already required to have a municipal storm water program),
2) Phase II jurisdiction above 50,000 population (subject to Phase II municipal and
construction requirements),
3) Phase II jurisdictions below 50,0~0 population (subject to Phase II municipal and
construction requirements; subject to SBREFA review), and
4) Jurisdictions that are not required to have a municipal storm water program under
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Phase I or Phase II (subject to Phase II requirements for construction).
The greatest potential economic impact of the soil erosion control provision is expected to be on
the third category, because they would incur soil and erosion control costs in addition to annual
program costs for the six minimum measures, and because of their smaller size. Therefore, the
analysis below focuses on the impacts on these small local governments.
To evaluate the severity of potential impact, EPA used the Bureau of the Census
construction start database to estimate the annual number of construction starts in Phase II
municipalities that are classified by the Bureau of the Census as a "public works" start, excluding
routine road maintenance. The data showed that 2% of municipalities are expected to have a 1acre start, 2% are expected to have a 3-acre start and I% are expected to have a 5-acre start.
These results indicate that local governments would not incur soil and erosion control costs on an
annual basis, because they would not necessarily have Phase II construction starts in any given
year. As a conservative assumption (i.e., tending to overstate costs), EPA annualized the costs
over a 20-year period, assuming a 7% cost of capital (see Table A). The 20-year assumption is
conservative because it implies higher construction rates than the data suggest [i.e., 1-acre site
(5%), 3-acre site (5%), and 5-acre site (5%)]. EPA then added the annualized values to obtain an
annual cost of $1,634 per municipality for the soil erosion control provision.
Because the soil erosion control provision of the Phase II rule would apply to discharges
from construction sites between one and five acres regardless of location, local governments other
than Phase II designated municipalities could incur costs. EPA compared the annualized value
across all site sizes of $1,634 to the national mean estimate of local government revenues. For
the smallest municipality size category, the mean annual revenue was $1.4 million (1991 dollars;
1992 Census of Governments). The cost-to-revenue ratio for the smallest size category is well
below 1%.
Finally, EPA then added the cost of complying with the Phase II soil erosion program for
small construction to the cost-to-revenue ratios for the MS4 program discussed above to evaluate
the combined impact on Phase II municipalities of the municipal minimum measures and soil
erosion control costs that may be bome directly or indirectly (passed through from construction
companies). Based on this revised cost-to-revenue analysis, the combined costs are not expected
to have a significant economic impact on a substantial number of designated Phase II
municipalities.
Figure B summarizes the cost-to-revenue impacts for all 4,455 Phase II municipalities with
populations less than 50,000 (bar on left). Figure B also summarizes impacts for these Phase II
municipalities assuming that the municipalities with populations below 1,000 are granted waivers
so they incur soil erosion control costs as regulated small construction site dischargers but no
program costs as small MS4 dischargers (bar on right). In either case, a vast majority of
municipalities would not incur annual costs that are greater than 1% of revenues and fewer than
2% of municipalities would incur costs that are greater than 3% of revenues. Therefore, EPA
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concluded that the Phase II rule would not have a significant impact on potentially regulated small
local governments.

Figure B. Summary of Cost-to-Revenue Ratios Revised to Include Soil Erosion
Control Costs for 4,455 Phase II Municipalities with Populations under 50,000

0.5%

1,7%
100%

14.7%

11.4%

80%
Percent of 60%
Municipalities 40%

83.7%

88.1%

20%
0%
No Waivers

Waivers

Cost-to-Revenue Ratio
¯ Less than I% 1"1 I% to 3% I"1 More than 3%

* "No Waivers" estimates costs assuming (for the purpose of this analysis) that no small local
governments with populations below 1,000 receive a waiver and, therefore, are subject to both the
municipal and the soil erosion provisions of Phase 1I. Even if this were to occur, the potential
impacts are not significant.
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III.

RATIONALE FOR THE ONE ACRE CONSTRUCTION THRESHOLD

This section responds to the Appropriations Act’s direction to provide a report containing:
"(2) an explanation of the rationale of the Administrator for lowering the construction site
threshold from 5 acres to 1 acre, including -(A) an explanation, in light of recent court decisions, of why a 1-acre measure is any less
arbitrarily determined than a 5-acre measure; and
(B) all qualitative information used in determining an acre threshold for a construction site;"

BACKGROUND

In 1990, EPA promulgated the first phase of the NPDES permit application rules for
storm water. (National Pollutant Discharge Elimination System Permit Application
Requirements for Storm Water Discharges, 55 Fed. Reg. 47990 (Nov. 16, 1990), referred to as
the "Phase I" rule). As directed under CWA section 402(p)(4)(A), the Phase I rule set forth the
permit application requirements for storm water discharges "associated with industrial activity,"
including, applicability provisions defining the term "storm water discharge associated with
industrial activity." Under CWA section 402(p)(2)(B), storm water discharges associated with
industrial activity were excluded from the moratorium against permitting discharges composed
entirely of storm water.
Among other things, the Phase I rule defined storm water discharge associated with
industrial activity to include discharges from "construction activity including clearing, grading and
excavation activities except: operations that result in the disturbance of less than five acres of total
land area which are not part of a larger common plan of development or sale." 40 C.F.R.
122.26(b)(14)(x). In 1992, a court ruled that the five acre threshold used for defining
construction activity as "industrial activity" was improper because EPA had failed to identify
information to support its position that construction activities on less than five acres are nonindustrial in nature.
The Phase II rule would regulate storm water discharges from additional smaller
construction activities. The rule would regulate these construction-related storm water sources
under CWA section 402(p)(6) to protect water quality rather than under CWA section 402(p)(2).
Designation under 402(p)(6) gives States and EPA the flexibility to waive the permit requirement
for construction activity that is not likely to impair water quality, and to designate additional
sources below one acre that are likely to cause water quality impairment. Thus, the one acre
threshold under the Phase II rule would not be an absolute threshold like the five acre threshold
that applies under the Phase I rule. The one acre threshold is reasonable for accomplishing the
water quality goals of CWA section 402(p)(6) because it results in 97.5% of the total acreage
disturbed by construction being designated for coverage by the NPDES storm water program,
while excluding from automatic coverage the numerous smaller sites that represent 24.7% of.the
III-1

R0017995

total number of construction sites.

RATIONALE FOR FIVE ACRE THRESHOLD IN THE PHASE I RULE
In the preamble to the Phase I rule, which regulates storm water discharges from
construction activity disturbing five acres or more as "storm water discharges associated with
industrial activity," EPA had explained that the construction industry should be subject to storm
water permitting because at a high level of intensity, construction is equivalent to other regulated
industrial activities. 55 Fed. Reg. 48033. The Phase I rule regulates storm water "associated with
industrial activity." EPA had proposed that the Phase I regulations apply to construction site
discharges from sites disturbing down to one acre. EPA increased the size threshold to five acres
for the final rule.
After a judicial challenge to the Phase I regulations, the Ninth Circuit remanded the
regulation to EPA for further proceedings. NRDC v. EPA, 966 F.2d 1292, 1306 (9th Cir. 1992).
To support the increased threshold (from one to five acres), the Agency had explained that larger
sites typically involve heavier equipment for removing vegetation and bedrock than smaller sites.
55 Fed. Reg. 48036. The court found that EPA’s rationale for increasing the limit was inadequate
because the Agency cited no information to support its perception that construction activities on
less than five acres are non-industrial in nature. 966 F.2d at 1306. Thus, the Court focused on
the relationship between the size threshold and the statutory reference to "industrial."

RATIONALE FOR ONE ACRE THRESHOLD IN THE PHASE II RULE

In lowering the threshold to one acre in the Phase II rule, the Phase II rule would not
regulate discharges from small construction site as "industrial activity." Instead, EPA interprets
the text of CWA section 402(p)(6) as a basis to designate small construction site discharges as
sources "to be regulated to protect water quality." EPA interprets this language as less restrictive
than the terms "associated with industrial activity" for the purpose of establishing an applicability
threshold that is based on size alone but which may be modified by permitting authorities to
account for higher and lower threat sources. In addition to water quality considerations, the text
of CWA section 402(p)(6) allows for designations based on considerations of administrative
feasibility by specifying that the Agency has discretion to identify sources "to be regulated."
Though the Phase II rule would not regulate a discharge from a construction site below
the five acre threshold as a "discharge associated with industrial activity," the Phase II rule
nonetheless responds to the Ninth Circuit’s direction to conduct further rulemaking on the matter
of discharges from sites disturbing more than one acre (from the Phase I proposed rule) and from
sites disturbing less than five acres (from the Phase I final rule). For discharges from sources in
this category, which the Agency still believes present water quality concerns based on the
potential for water quality impairment due to gross sediment runoff (among other pollutants),
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CWA section 402(p)(6) rather than CWA section 402(p)(2)(B) and (3) provides a more sensible
basis to address the sources that threaten water quality. In light of the Agency’s decision to
regulate these sources down to one acre to protect water quality with controls similar to those
applied to Phase I sources, EPA believes it is unnecessary to examine further whether sites below
five acres are "associated with industrial activity."
EPA is regulating storm water discharges from construction activity disturbing between 1
and 5 acres because the cumulative impact of many sources, and not just a single identified
source, is typically the cause for water quality impairments, particularly in relation to
sedimentation-related water quality standards.
The one acre threshold provides an administrative tool for more easily identifying those
sites that are identified for coverage by the rule (but may receive a waiver) and those that are not
automatically covered (but may be designated for inclusion). Although all construction sites less
than five acres could have a significant water quality impact cumulatively, EPA is automatically
designating for permit coverage only those storm water discharges from construction sites that
disturb land equal to or greater than one acre. Categorical regulation of discharges from
construction below this one acre threshold would overwhelm the resources of permitting
authorities and might not yield corresponding water quality benefits. Construction activities that
disturb less than one acre make up, in total, a very small percentage of the total land disturbance
from construction nationwide (about 2.5%).
In addition to the diminishing water quality benefits of regulating all sites below one acre,
the Agency relies on practical considerations in establishing a one acre threshold and not setting a
lower threshold. Regardless of the threshold established by EPA, a NPDES permit can only be
required if a construction site has a point source discharge. A point source discharge means that
pollutants are added to waters of the United States through a discernible, confined, discrete
conveyance. "Sheet flow" runoff from a small construction site would not result in a point source
discharge unless and until it channelized. As the amount of disturbed land surface decreases,
precipitation is less likely to channelize and create ~ "point source" discharge (assuming the
absence of steep slopes or other factors that lead to increased channelization). Categorical
designation of very small sites may create confusion about applicability of the NPDES permitting
program to those sites. EPA’s one acre threshold reflects, in part, the need to recognize that
smaller sites are less likely to result in point source discharges. Of course, the NPDES permitting
authority could designate smaller sites (below one acre, assuming point source discharges occur
from the smaller designated sites) for regulation if a watershed or other local assessment indicated
the need to do so. The Phase II rule would include this designation authority at 40 CFR
122.26(a)(9)(i)(D) and (b)(15)(ii).
Though location-specific water quality studies would provide the ideal information base
from which to make regulatory decisions, the Phase II rule establishes one acre as a default
standard for regulation in the absence of location-specific studies. The rule does account for
location-specific water quality information, however, for any deviation from the default standard
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through additional designations and waivers. The rule codifies the ability of permitting authorities
to provide waivers for sites greater than or equal to one acre and designate additional discharges
from small sites below one acre when location-specific information suggests that the default one
acre standard is either unnecessary (waivers) or too limited (designations) to protect water
quality.

OTHER QUALITATIVE AND QUANTITATIVE INFORMATION ON SIZE THRESHOLDS

EPA had difficulty evaluating the water quality consequences of designating specific size
thresholds because, while generally proportional to the size of the disturbed site, the water quality
threat posed by discharges from construction sites of differing sizes varies nationwide, depending
on the local climatological, geological, geographical, and hydrological influences. In order to
ensure improvements in water quality nationwide, however, the Phase II rule does not allow
various permitting authorities to establish different size thresholds except based on the waiver and
designation provisions of the rule. EPA believes that a national one acre threshold for automatic
designation, coupled with procedures for waiving sites above one acre and for designating sites
below one acre based on local water quality considerations, ensures protection against adverse
water quality impacts from storm water discharges from small construction sites while not
overburdening the resources of permitting authorities and the construction industry.
EPA believes that the water quality impact from small construction sites is as high as or
higher than the impact from larger sites on a per acre basis. The concentration of pollutants in the
runoff from smaller sites is similar to the concentrations in the runoff from larger sites. The
proportion of sediment that makes it from the construction site to surface waters is likely the same
for larger and smaller construction sites in urban areas because the runoff from either site is
usually delivdred directly to the storm drain network where there is no opportunity for the
sediment to be filtered out.
The expected contribution of total sediment yields from small sites depends, in part, on the
extent to which erosion and sedimentation controls are being applied. Because current storm
water regulations are more likely to require erosion and sedimentation controls on larger sites in
urban areas, smaller construction sites that lack such programs are likely to contribute a
disproportionate amount of the total sediment from construction activities (MacDonald, L.H.
1997. Technical Justification for Regulatin~ Construction Sites 1-5 Acres in Size. Unpublished
report submitted to the U.S. Environmental Protection Agency, Washington). Smaller
construction sites are less likely to have an effective plan to control erosion and sedimentation, are
less likely to properly implement and maintain their plans, and are less likely to be inspected
(Brown, W. and D. Caraco. 1997. Controlling Storm Water Runoff Discharges from Small
Construction Sites: A National Review. Submitted to the U.S. Environmental Protection Agency,
Office of Wastewater Management, Washington, DC. by the Center for Watershed Protection,
Silver Spring, MD).
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To confirm its belief that sediment yields from small sites are as high as or higher than the
20 to 150 tons/acre/year measured from larger sites, EPA gave a grant to the Dane County,
Wisconsin Land Conservation Department, in cooperation with the USGS, to evaluate sediment
runoff from two small construction sites. The first was a 0.34 acre residential lot and the second
was a 1.72 acre commercial office development. Runoff from the sites was channeled to a single
discharge point for monitoring. Each site was monitored before, during, and after construction.
The Dane County study found that total solids concentrations from these small sites are
similar to total solids concentrations from larger construction sites. Results show that for both of
the study sites, total solids and suspended solids concentrations were significantly higher during
construction than either before or after construction. For example, preconstruction total solids
concentrations averaged 642 mg/L during the period when ryegrass was established, active
construction total solids concentrations averaged 2,788 mg/L, and post-construction total solids
concentrations averaged 132 mg/L (on a pollutant load basis, this equaled 7.4 lbs preconstruction,
35 lbs during construction, and 0.6 lbs post-construction for total solids). While this site was not
properly stabilized before construction, after construction was complete and the site was
stabilized, post-construction concentrations were more than 20 times less than during
construction. The results were even more dramatic for the commercial site. The commercial site
had one preconstruction event, which resulted in total solids concentrations of 138 mg/L, while
active construction averaged more than 15,000 mg/L and post-construction averaged only 200
mg/L (on a pollutant load basis, this equaled 0.3 lbs preconstruction, 490 lbs during construction,
and 13.4 lbs post-construction for total solids). The active construction period resulted in more
than 75 times more sediment than either before or after construction (Owens, D.W., P. Jopke,
D.W. Hall, J. Balousek and A. Roa. 1997. "Soil Erosion from Small Construction Sites in Dane
County, Wisconsin." Draft Report. USGS and Dane County Land Conservation Department, WI).
Construction start data indicates that excluding construction sites below one acre from
coverage under the Phase II rule would exclude a significant percentage of sites from automatic
coverage while only excluding a small percentage of the total acreage. As is indicated in Table B,
by choosing a nationwide threshold of one acre, the Phase I and Phase II rules will together
address 97.5% of the national disturbed acreage yet will only regulate 75.3% of the construction
starts. The remaining construction starts (24.7% or 130,435 starts) each occur on less than one
acre of disturbed land and together constitute only 2.5% of total acreage disturbed by
construction.
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Table B. Percentage of national disturbed acreage and construction starts addressed by
re~ulatin[ all construction above different thresholds
percentage of national
disturbed area controlled by
regulating all sites:

number of construction starts
addressed (percent of national
total)

all sites

100 %

527,774 (100 %)

greater than 1.0 acres

97.5 %

397,309 (75.3 %)

greater than 2.0 acres

92.3 %

301,941 (57.2 %)

greater than 3.0 acres

87.8 %

253,224 (48.0%)

greater than 4.0 acres

83.7 %

221,471 (42.0 %)

greater than 5.0 acres
78.1%
188,425 (35.7 %)
* Table includes all construction starts. It does not exclude starts already regulated by Phase I,
equivalent State programs, or potential Phase II waivers.
A two acre threshold would have tripled the total number acres that would not be
designated for permit coverage. A threshold below one acre would have significantly increased
the number of sites regulated without significantly increasing the number of acres for which storm
water controls would be required. Thus, the additional increment in water quality protection that
would be achieved by a lower size threshold would have resulted in a disproportionately higher
burden on the regulated community.

CONCLUSION ON ONE ACRE THRESHOLD

The Ninth Circuit concluded that EPA arbitrarily defined discharges "associated with
industrial activity" when the Agency established the five acre size threshold, particularly in light of
the Agency’s proposal to establish the threshold at one acre. The Phase II one acre threshold is
not arbitrary because (1) sediment loads from disturbed land surface cause adverse impacts on
water quality, (2) as site size decreases, the likelihood that precipitation will create "discernible,
confined, discrete conveyances" through channelization decreases, (3) the one acre threshold is
not an absolute threshold because NPDES authorities can waive the threshold for sites (and
during seasons) when there is a lower potential for a discharge that would impair water quality
and can designate sources below the threshold where necessary to protect water quality on a
localized basis, and (4) the number of additional sites that would be regulated by a threshold
below one acre is disproportionately high relative to the total number of acres disturbed by those
sites.
EPA recognizes that the size criterion alone may not be a perfect predictor of the need for
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regulation, but effective protection of water quality depends as much on simplicity in
implementation as it does on the scientific information underlying the regulatory criteria. The
default size criterion of one acre will ensure protection against adverse water quality impacts from
storm water discharges from small construction sites while not overburdening the resources of
permitting authorities and the construction industry to implement the program to protect water
quafity in the first place. Further, as noted above, NPDES permit authorities can designate
sources below one acre where necessary to protect water quality in a particular area, or waive
sites above one acre where NPDES permit coverage under the Phase II rule is not necessary to
protect water quality.
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IV. STORM WATER PROBLEMS IN CENSUS DESIGNATED URBANIZED AREAS
This section responds to the Appropriations Act’s direction to provide a report containing:
"(3) documentation demonstrating that storm water runoff is generally a problem in communities
with populations of 50,000 to 100,000 (including an explanation of why the coverage of the
regulation is based on a census-determined population instead of a water quality threshold);

BACKGROUND

In 1990, EPA promulgated the first phase of the NPDES permit application rules for
storm water ("Phase I"). Phase I required NPDES permits for storm water discharges from large
and medium municipal separate storm sewer systems generally serving populations of 100,000 or
more. Areas with a combined sewer were not included in the total population served for Phase I.
This definition of large and medium MS4s for Phase I created so-called "donut holes."
Donut holes are unregulated MS4s located within those urbanized areas that include systems
covered by the Phase I storm water program, but are not currently addressed by the storm water
program because the Phase I regulations specify applicability based on political jurisdiction. In
other words, donut holes are geographic gaps in the existing NPDES storm water program’s
regulatory scheme. Storm water discharges from donut hole areas present a problem due to their
adverse impacts on local waters, as well as by frustrating the attainment of water quality goals of
neighboring regulated communities.
The storm water Phase II rule designates discharges from small MS4s located in urbanized
areas for NPDES permit coverage. EPA adopted the Bureau of the Census definition of an
urbanized area as comprising a place and the adjacent densely settled surrounding territory that
together have a minimum population of 50,000 people. A permitting authority may designate
additional small MS4s after the authority develops designation criteria and applies those criteria to
small MS4s located outside of an urbanized area, in particular those with a population of 10,000
or more and a population density of at least 1,000 per square mile. The permitting authority may
waive the requirement for a permit for any small MS4 serving a jurisdiction with a population of
less than 1,000 unless storm water controls are needed because the MS4 is contributing to a water
quality impairment. The permitting authority may also waive permit coverage for MS4s serving a
jurisdiction with a population of less than 10,000 if all waters that receive a discharge from the
MS4 have been evaluated and discharges from the MS4 do not significantly contribute to a water
quality impairment or have the potential to cause an impairment. The Phase II rule also allows
States with a watershed permitting approach to phase in coverage for MS4s in jurisdictions with
populations under 10,000.
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EPA’s RATIONALE FOR BASING REGULATION ON CENSUS-DETERMINED
POPULATION RATHER THAN A WATER QUALITY THRESHOLD
EPA adopted the Bureau of the Census definition of"urbanized area" for the purposes of
the Phase II rule. The existing storm water Phase I rule already covers discharges from MS4s
with more than 100,000 population. Phase II would address the remaining MS4s in urbanized
areas.
The Bureau of the Census defines an urbanized area as comprising a place and the
adjacent densely settled surrounding territory that together have a minimum population of 50,000
people. The densely settled surrounding territory generally has at least 1,000 people per square
mile. The Bureau of the Census definition of "urbanized area," adopted by EPA for the purposes
of the Phase II rule, was published in the Federal Register (55 FR 42592, October 22, 1990).
EPA is using urbanized areas to automatically designate regulated small MS4s on a
nationwide basis for several reasons:
(1) Water Quality Impacts from Urban Runoff
Studies and data show a high correlation between degree of development/urbanization
and adverse impacts on receiving waters due to storm water. See section A below for a full
discussion of storm water impacts due to urban development.
(2) Addresses gaps in coverage
The blanket coverage within the urbanized area encourages the watershed approach and
addresses the problem of "donut-holes," where unregulated areas are surrounded by areas
regulated under Phase I.
(3) Pollution Prevention
This approach targets present and future growth areas as a preventative measure to help
ensure water quality protection. Urbanized areas have experienced significant growth over the
past 50 years. According to EPA calculations based on Census data from 1980 to 1990, the
national average rate of growth in the United States during that 10-year period was more than 4
percent. For the same period, the average rate of growth within urbanized areas was 15.7 percent
and the average for outside of urbanized areas was just more than 1 percent. Table C below
illustrates the growth of urbanized areas for the past five Census (EPA, 1995). The new
development occurring in these growing areas can provide some of the best opportunities for
implementing cost-effective storm water management controls.
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Table C. Growth of Urbanized Areas in the United States Between 1950 and 1990
Population in Urbanized Areas (millions)
Land Area
Year
Number of
Urbanized
(sq. mi.)
Total
Central
Cities
Urban
Fringe
Areas
1950

157

69.2

48.4

20.9

19,728

1960

213

95.8

57.9

37.8

25,544

1970

273

120.7

65.1

55.6

35,081

1980

366

139.2

67.0

72.1

52,017

1990

405

160.4

79.7

80.7

61,520

(4) Simplified Designation and Coverage
The determination of urbanized areas by the Bureau of the Census allows operators of
small MS4s to quickly determine whether they are included in the NPDES storm water program
as a regulated small MS4.
Using urbanized areas as a basis for designation effectively targets resources to the most
densely developed territory. The 405 urbanized areas in the United States cover only 2 percent of
the total U.S. land areas yet contain approximately 63 percent of the nation’s population.

DOCUMENTATION OF WATER QUALITY PROBLEMS DUE TO STORM WATER
RUNOFF FROM URBANIZED AREAS

EPA has compiled a number of studies demonstrating that storm water runoff is generally
a problem in urbanized areas. This information is divided into storm water impacts due to urban
development (section A below) and other discharges to municipal storm sewers (section B
below). The Appropriations Act specifically requested that this report provide "documentation
demonstrating that storm water runoff is generally a problem in communities with populations of
50,000 to 100,000." While 50,000 is the population threshold used by the Bureau of the Census
for defining urbanized areas and EPA adopted the Census definition for the purpose of automatic
designation in the Phase II rule, the studies below indicate that water quality impacts will occur in
these areas and potentially in areas with lower population densities as well. The Phase II rule
would allow the lower population density areas to be designated on a case by case basis.

IV-3

R0018004

A. Storm Water Impacts Due to Urban Development
EPA’s 1995 Storm Water Phase II Report to Congress (EPA, 1995) and the Coastal Zone
Management Measures Guidance (EPA, 1992) describe the impacts from urbanization.
Urbanization impacts water quality principally through changes in hydrology and increases in
pollutant loadings. Increases in population density and imperviousness due to urbanization can
result in significant changes to stream hydrology including:
- increased peak discharges compared to predevelopment levels;
- increased volume of urban runoff produced by each storm in comparison to
predevelopment conditions;
- decreased time needed for runoff to reach the stream, particularly if extensive drainage
improvements are made;
- increased frequency and severity of flooding;
- reduced streamflow during prolonged periods of dry weather due to reduced level of
infiltration in the watershed;
- greater runoff velocity during storms due to the combined effects of higher peak
discharges, rapid time of concentration, and the smoother hydraulic surfaces that occur as
a result of development.

An increase in imperviousness can also significantly decrease the amount of water
infiltration, reducing groundwater recharge.
The types of pollutants found in urban runoff include sediment, nutrients, oxygendemanding substances, pathogens, road salts, hydrocarbons, heavy metals, and toxics. In
addition, thermal impacts from increased temperature of urban runoff and loss of riparian habitat
can severely impair aquatic organisms that have finely tuned temperature limits.
1. Urbanization and Imperviousness
Urbanization alters the natural infiltration capability of the land and generates a host of
pollutants that are associated with the activities of dense populations, thus causing an increase in
storm water runoff volumes and pollutant loadings in storm water discharged to receiving
waterbodies (U.S. EPA, 1992). Urban development increases the amount of impervious surfac~
in a watershed as farmland, forests, and meadowlands with natural infiltration characteristics are
converted into buildings with rooftops, driveways, sidewalks, roads, and parking lots with
virtually no ability to absorb storm water. Storm water and snow-melt runoffwash over these
impervious areas, picking up pollutants along the way while gaining speed and volume because of
their inability to disperse and filter into the ground. What results are storm water flows that are
higher in volume, pollutants, and temperature than the flows in less impervious areas, which have
more natural vegetation and soil to filter the runoff (U.S. EPA, 1997. Urbanization and Streams:
Studies of Hydrologic Impacts. EPA 841-R-97-009. Office of Water. Washington, DC).
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Studies reveal that the level of imperviousness in an area strongly correlates with the
quality of the nearby receiving waters. For example, a study in the Puget Sound lowland
ecoregion found that when the level of basin development exceeded 5percent of the total
impervious area, the biological integrity and physical habitat conditions that are necessary to
support natural biological diversity and complexity declined precipitously (May, C.W., E.B.
Welch, R.R. Homer, J.R. Karr, and B.W. May. 1997. Quality Indices for Urbanization Effects in
puget Sound Lowland Streams, Technical Report No. 154. University of Washington Water
Resources Series). Research conducted in numerous geographical areas, concentrating on various
variables and employing widely different methods, has revealed a similar conclusion: stream
degradation occurs at relatively low levels of imperviousness, such as 10 to 20 percent (even as
low as 5 to l0 percent according to the findings of the Washington study referenced above)
(Schueler, T.R. 1994. "The Importance of Imperviousness." Watershed Protection Techniques
1(3); May, C., R.R. Hom.er, J.R. Karr, B.W. Mar, and E.B. Welch. 1997. "Effects Of
Urbanization On Small Streams In The Puget Sound Lowland Ecoregion." Watershed Protection
Techniques 2(4); Yoder, C.O., R.J. Miltner, and D. White. 1999. "Assessing the Status of Aquatic
Life Designated Uses in Urban and Suburban Watersheds." In Proceedings: National Conference
on Retrofits Opportunities in Urban Environments. EPA 625-R-99-002, Washington, DC; Yoder,
C.O and R.J. Miltner. 1999. "Assessing Biological Quality and Limitations to Biological Potential
in Urban and Suburban Watersheds in Ohio." In Comprehensive Stormwater & Aquatic
Ecosystem Management Conference Papers, Auckland, New Zealand). Furthermore, research has
indicated that few, if any, urban streams can support diverse benthic communities at
imperviousness levels of 25 percent or more. An area of medium density single family homes can
be anywhere from 25 percent to nearly 60 percent impervious, depending on the design of the
streets and parking (Schueler, 1994).
In addition to impervious areas, urban development creates new pollution sources as
population density increases and brings with it proportionately higher levels of car emissions, car
maintenance wastes, pet waste, litter, pesticides, and household hazardous wastes, which may be
washed into receiving waters by storm water or dumped directly into storm drains designed to
discharge to receiving waters. More people in less space results in a greater concentration of
pollutants that can be mobilized by, or disposed into, storm water discharges from municipal
separate storm sewer systems. A modeling system developed for the Chesapeake Bay indicated
that contamination of the Bay and its tributaries from runoff is comparable to, if not greater than,
contamination from industrial and sewage sources (Cohn-Lee, R. and D. Cameron. 1992. "Urban
Stormwater Runoff Contamination of the Chesapeake Bay: Sources and Mitigation." Thee
Environmental Professional, Vol. 14).
2. Large-Scale Studies and Assessments
In support of Phase II’s regulatory designation of MS4s in urbanized areas, the Agency
relied on broad-based assessments of urban storm water runoff and related water quality impacts,
as well as more site-specific studies. The first national assessment of urban mnoffcharacteristics
was completed for the Nationwide Urban Runoff Program (NURP) study (U.S. EPA. 1983.
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Results of the Nationwide Urban Runoff Program, Volume 1 - Final Report. Office of Water.
Washington, D.C.). The NURP study is the largest nationwide evaluation of storm water
discharges, which includes adverse impacts and sources, undertaken to date.
EPA conducted the NURP study to facilitate understanding of the nature of urban runoff
from residential, commercial, and industrial areas. One objective of the study was to characterize
the water quality of discharges from separate storm sewer systems that drain residential,
commercial, and light industrial (industrial parks) sites. Storm water samples from 81 residential
and commercial properties in 22 urban/suburban areas nationwide were collected and analyzed
during the 5-year period between 1978 and 1983. The majority of samples collected in the study
were analyzed for eight conventional pollutants and three heavy metals.
Data collected under the NURP study indicated that discharges from separate storm sewer
systems draining runoff from residential, commercial, and light industrial areas carried more than
10 times the annual loadings of total suspended solids (TSS) than discharges from municipal
sewage treatment plants that provide secondary treatment. The NURP study also indicated that
runoff from residential and commercial areas carried somewhat higher annual loadings of chemical
oxygen demand (COD), total lead, and total copper than effluent from secondary treatment
plants. Study findings showed that fecal coliform counts in urban runoff typically range from tens
to hundreds of thousands per hundred milliliters of runoff during warm weather conditions, with
the median for all sites being around 21,000/100 ml. This is generally consistent with studies that
found that fecal coliform mean values range from 1,600 coliform fecal units (CFU)/100 ml to
250,000 cfu/100 ml (Makepeace, D.K., D.W. Smith, and S.J. Stanley. 1995. "Urban Storm Water
Quality: Summary of Contaminant Data." Critical Reviews in Environmental Science and
Technology 25(2):93-139). Makepeace, et al., summarized ranges of contaminants from storm
water, including physical contaminants such as total solids (76 - 36,200 mg/L) and copper (up to
1.41 mgiL); organic chemicals; organic compounds, such as oil and grease (up to 110 rag/L); and
microorganisms.
Monitoring data summarized in the NURP study provided important information about
urban runoff from residential, commercial, and light industrial areas. The study concluded that the
quality of urban runoff can be affected adversely by several sources of pollution that were not
directly evaluated in the study, including illicit discharges, construction site runoff, and illegal
dumping. Data from the NURP study were analyzed further in the U.S. Geological Survey
(USGS) Urban Storm Water Data Base for 22 Metropolitan Areas Throughout the United States
study (Driver, N.E., M.H. Mustard, R.B. Rhinesmith, and R.F. Middleburg. 1985. U.S_..~.
Geological Survey Urban Storm Water Data Base for 22 Metropolitan Areas Throughout the
United States. Report No. 85-337 USGS. Lakewood, CO). The USGS report summarized
additional monitoring data compiled during the mid-1980s, covering 717 storm events at 99 sites
in 22 metropolitan areas and documented problems associated with metals and sediment
concentrations in urban storm water runoff. More recent reports have confirmed the pollutant
concentration data collected in the NURP study (Marsalek, J. 1990. "Evaluation of Pollutant
Loads from Urban Nonpoint Sources." Wat. Sci. Tech. 22(10/11):23-30; Makepeace, et al.,
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1995).4

America’s Clean Water - the States’ Nonpoint Source Assessment (Association of State
and Interstate Water Pollution Control Administrators (ASIWPCA). 1985. America’s Clean
Water - The States’ Nonpoint Source Assessment. Prepared in cooperation with the U.S. EPA,
Office of Water, Washington, DC), a comprehensive study of diffuse pollution sources conducted
under the sponsorship of the Association of State and Interstate Water Pollution Control
Administrators (ASIWPCA) and EPA revealed that 38 States reported urban runoff as a major
cause of designated beneficial use impairment and 21 States reported storm water runoff from
construction sites as a major cause of beneficial use impairment. In addition, the 1996 305(b)
Report (U.S. EPA. 1998. The National Water Quality Inventorg, 1996 Report to Confess. EPA
841-R-97-008. Office of Water. Washington, DC), provides a national assessment of water
quality based on biennial reports submitted by the States as required under CWA section 305(b)
of the CWA. In the CWA 305(b) reports, States, Tribes, and Territories assess their individual
water quality control programs by examining the attainment or nonattainment of the designated
uses assigned to their rivers, lakes, estuaries, wetlands, and ocean shores. A designated use is the
legally applicable use specified in a water quality standard for a watershed, waterbody, or segment
of a waterbody. The designated use is the desirable use that the water quality should support.
Examples of designated uses include drinking water supply, primary contact recreation
(swimming), and aquatic life support. Each CWA 305(b) report indicates the assessed fraction of
a State’s waters that are fully supporting, partially supporting, or not supporting designated
beneficial uses.
In their reports, States, Tribes, and Territories first identified and then assigned the
sources of water quality impairment for each impaired waterbody using the following categories:
industrial, municipal sewage, combined sewer overflows, urban runoff/storm sewers, agricultural,
silvicultural, construction, resource extraction, land disposal, hydrologic modification, and habitat
modification. The 1996 Inventory, based on a compilation of 60 individual 305(b) reports
submitted by States, Tribes, and Territories, assessed the following percentages of total waters
nationwide: 19 percent of river and stream miles; 40 percent of lake, pond, and reservoir acres;
72 percent of estuary square miles; and 6 percent of ocean shoreline waters. The 1996 Inventory
indicated that approximately 40 percent of the Nation’s assessed rivers, lakes, and estuaries are
impaired. Waterbodies deemed as "impaired" are either partially supporting designated uses or
not supporting designated uses.

The 1996 Inventory also found urban runoff/discharges from storm sewers to be a major
source of water quality impairment nationwide. Urban runoff/storm sewers were found to be a
source of pollution in 13 percent of impaired rivers; 21 percent of impaired lakes, ponds, and
4 EPA notes that it is not relying solely on the NURP study to describe current water quality
impairment. Rather, EPA is citing NURP as a source of data on typical pollutant concentrations in urban
runoff. Recent studies have not found significantly different pollutant concentrations in urban runoff
compared to the original NURP data (see Makepeace, et al., 1995; Marsalek, 1990; and Pitt, et al., 1995).
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reservoirs; and 45 percent of impaired estuaries (second only to industrial discharges). In
addition, urban runoff was found to be the leading cause of ocean impairment for those ocean
miles surveyed.
In addition, a recent USGS study of urban watersheds across the United States has
revealed a link between urban development and contamination of local waterbodies. The study
found the highest levels of organic contaminants, known as polycyclic aromatic hydrocarbons
(PAHs) (products of combustion of wood, grass, and fossil fuels), in the reservoirs of urbanized
watersheds (U.S. Geological Survey (USGS). 1998. Research Reveals Link Between
Development and Contamination in Urban Watersheds. USGS news release. USGS National
Water-Quality Assessment Program).
Urban storm water also can contribute significant amounts of toxicants to receiving
waters. Pitt, et. al. (1993), found heavy metal concentrations in the majority of samples analyzed.
Industrial or commercial areas were likely to be the most significant pollutant source areas (Pitt,
R., R. Field, M. Lalor, M. Brown 1993. "Urban stormwater toxic pollutants: assessment, sources,
and treatability" Water Environment. Research, 67(3):260-75).
3. Local and Watershed-Based Studies

In addition to the large-scale nationwide studies and assessments, a number of local and
watershed-based studies from across the country have documented the detrimental effects of
urban storm water runoff on water quality. A study of urban streams in Milwaukee County,
Wisconsin, found local streams to be highly degraded due primarily to urban runoff, while three
studies in the Atlanta, Georgia, region were characterized as being "the first documentation in the
Southeast of the strong negative relationship between urbanization and stream quality that has
been observed in other ecoregions" (Masterson, J. and R. Bannerman. 1994. "Impacts of Storm
Water Runoff on Urban Streams in Milwaukee County, Wisconsin." Paper p~esented at National
Symposium on Water Quality: ’American Water Resources Association; Schueler, T.R. 1997.
"Fish Dynamics in Urban Streams Near Atlanta, Georgia." Technical Note 94. Watershed
Protection Techniques 2(4)). Several other studies, including those performed in Arizona
(Maricopa County), California (San Jose’s Coyote Creek), Massachusetts (Green River), Virginia
(Tuckahoe Creek), and Washington (Puget Sound lowland ecoregion), all had the same finding:
runoff from urban areas greatly impair stream ecology and the health of aquatic life; the more
heavily developed the area, the more detrimental the effects (Lopes, T. and K. Fossum. 1995.
"Selected Chemical Characteristics and Acute Toxicity of Urban Stormwater, Streamflow, and
Bed Material, Maricopa County, Arizona." Water Resources Investigations Report 95-4074.
USGS; Pitt, R. 1995. "Effects of Urban Runoff on Aquatic Biota." In Handbook of
Ecotoxicology; Pratt, J. and R. Coler. 1979. "Ecological Effects of Urban Stormwater Runoffon
Benthic Macroinvertebrates Inhabiting the Green River, Massachusetts." Completion Report
Project No. A-094. Water Resources Research Center. University of Massachusetts at Amherst.;
Schueler, T.R. 1997. "Historical Change in a Warmwater Fish Community in an Urbanizing
Watershed." Technical Note 93. Watershed Protection Techniques 2(4); May, C., R. Horuer, J.
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Karr, B. Mar, and E. Welch. 1997. "Effects Of Urbanization On Small Streams In The Puget
Sound Lowland Ecoregion." Watershed Protection Techniques 2(4)).
Pitt and others also described the receiving water effects on aquatic organisms associated
with urban runoff (Pitt, R.E. 1995. "Biological Effects of Urban Runoff Discharges" In
Stormwater Runoff and Receiving Systems: Impact, Monitoring, and Assessment, ed. E.E
Herricks, Lewis Publishers; Crunkilton, R., J. Kleist, D. Bierman, J. Ramcheck, and W. DeVita.
1999. "Importance of Toxicity as a Factor Controlling the Distribution of Aquatic Organisms in
an Urban Stream." In Comprehensive Stormwater & Aquatic Ecosystem Management Conference
~. Auckland, New Zealand).

In Wisconsin, runoff samples were collected from streets, parking lots, roofs, driveways,
and lawns. Source areas were broken up into residential, commercial, and industrial. Geometric
mean concentration data for residential areas included total solids of about 500-800 mg/L from
streets and 600 mg/L from lawns. Fecal coliform data from residential areas ranged from 34,000
to 92,000 cfu/100 mL for streets and driveways. Contaminant concentration data from
commercial and industrial source areas were lower for total solids and fecal coliform, but higher
for total zinc (Bannerman, R.T., D.W. Owens, R.B. Dods, and N.J. Homewer. 1993. "Sources of
Pollutants in Wisconsin Stormwater." Wat. Sci. Tech. 28(3-5):241-59).
Bannerman, et al. also found that streets contribute higher loads of pollutants to urban
storm water than any other residential development source. Two small urban residential
watersheds were evaluated to determine that lawns and streets are the largest sources of total and
dissolved phosphorus in the basins (Waschbusch, R.J., W.R. Selbig, and R.T. Bannerman. 1999.
"Sources of Phosphorus in Stormwater and Street Dirt from Two Urban Residential Basins In
Madison, Wisconsin, 1994-95." Water Resources Investigations Report 99-4021. U.S. Geological
Survey). A number of other studies have indicated that urban roadways often contain significant
quantities of metal elements and solids (Sansalone, J.J. and S.G. Buchberger. 1997. "Partitioning
and First Flush of Metals in Urban Roadway Storm Water." ASCE Journal of Environmental
Engineering 123(2); Sansalone, J.J., J.M. Koran, J.A. Smithson, and S.G. Buchberger. 1998.
"Physical Characteristics of Urban Roadway Solids Transported During Rain Events" ASCE
Journal of Environmental EngineerinK 124(5); Klein, L.A., M. Lang, N. Nash, and S.L. Kirschner.
1974. "Sources of Metals in New York City Wastewater" J. Water Pollution Control Federation
46(12):2653-62; Barrett, M.E, R.D. Zuber, E.R. Collins, J.F. Malina, R.J. Charbeneau, and G.H
Ward., 1993. "A Review and Evaluation of Literature Pertaining to the Quantity and Control of
Pollution from Highway Runoff and Construction." Research Report 1943-1. Center for
Transportation Research, University of Texas, Austin).
4. Beach Closings/Advisories
Urban wet weather flows have been recognized as the primary sources of estuarine
pollution in coastal communities. Urban storm water runoff, sanitary sewer overflows, and
combined sewer overflows have become the largest causes of beach closings in the United States
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in the past three years. Storm water discharges from urban areas not only pose a threat to the
ecological environment, they also can substantially affect human health. A survey of coastal and
Great Lakes communities found that more than 1,500 beach closings and advisories where
attributable to storm water runoff in 1998 (Natural Resources Defense Council. 1998. "Testing
the Waters Volume VIII-Has Your Vacation Beach Cleaned Up Its Act?" New York, NY).
Other reports also document public health, shellfish bed, and habitat impacts from storm water
runoff, including more than 823 beach closings/advisories issued in 1995 and more than 407 beach
closing/advisories issued in 1996 due to urban runoff (Natural Resources Defense Council. 1996.
Testing the Waters Volume VI: Who Knows What You’re Getting Into. New York, NY; NRDC.
1997. Testing the Waters Volume VII: How Does Your Vacation Beach Rate. New York, NY;
Morton, T. 1997. Draining to the Ocean: The Effects of Stormwater Pollution on Coastal Waters.
American Oceans Campaign, Santa Monica, CA). The Epidemiological Study of Possible
Adverse Health Effects of Swimming in Santa Monica Bay (Haile, R.W., et. al. 1996. "An
Epidemiological Study of Possible Adverse Health Effects of Swimming in Santa Monica Bay."
Final Report prepared for the Santa Monica Bay Restoration Proiect) concluded that there is a 57
percent higher rate of illness in swimmers who swim adjacent to storm drains than in swimmers
who swim more than 400 yards away from storm drains. This and other studies document a
relationship between gastrointestinal illness in swimmers and water quality, the latter of which can
be heavily compromised by polluted storm water discharges.
B. Other Discharges to Municipal Storm Sewers

In addition to runoff from storm events, municipal separate storm sewer systems may
receive and ultimately discharge other materials introduced into the system. Non-storm water
discharges to storm sewers come from a variety of sources, including:
- illicit connections and cross connections from industrial, commercial, and sanitary
sewage sources
- leaking sanitary sewage systems
- malfunctioning on-site disposal systems (septic systems)
- improper disposal of wastes such as used oil, wastewater and litter
- spills
- infiltration of ground water contaminated by a variety of sources, including leaking
underground storage tanks
- wash waters, lawn irrigation, and other drainage sources.
Studies have shown that discharges from MS4s often include wastes and wastewater from
non-storm water sources. Federal regulations (§ 122.26(b)(2)) define an illicit discharge as
"...any discharge to an MS4 that is not composed entirely of storm water...," with some
exceptions. These discharges are "illicit" because municipal storm sewer systems are not designed
to accept, process, or discharge such wastes. Sources of illicit discharges include, but are not
limited to,: sanitary wastewater; effluent from septic tanks; car wash, laundry, and other industrial
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wastewaters; improper disposal of auto and household toxics, such as used motor oil and
pesticides; and spills from roadway and other accidents.
Illicit discharges enter the system through either direct connections (e.g., wastewater
piping either mistakenly or deliberately connected to the storm drains) or indirect connections
(e.g., infiltration into the MS4 from cracked sanitary systems, spills collected by drain outlets, and
paint or used oil dumped directly into a drain). The result is untreated discharges that contribute
high levels of pollutants, including heavy metals, toxics, oil and grease, solvents, nutrients, viruses
and bacteria into receiving waterbodies. The NURP study, discussed earlier, found that pollutant
levels from illicit discharges were high enough to significantly degrade receiving water quality and
threaten aquatic, wildlife, and human health. The study noted particular problems with illicit
discharges of sanitary wastes, which can be directly linked to high bacterial counts in receiving
waters and can be dangerous to public health.
Because illicit discharges to MS4s can create severe widespread contamination and water
quality problems, several municipalities and urban counties performed studies to identify and
eliminate such discharges. In Michigan, the Ann Arbor and Ypsilanti water quality projects
inspected 660 businesses, homes, and other buildings and identified 14 percent of the buildings as
having improper storm sewer drain connections. The program assessment revealed that, on
average, 60 percent of automobile-related businesses, including service stations, automobile
dealerships, car washes, body shops, and light industrial facilities, had illicit connections to storm
sewer drains. The program assessment also showed that a majority of the illicit discharges to the
storm sewer system resulted from improper plumbing and connections, which had been approved
by the municipality when installed (Washtenaw County Statutory Drainage Board. 1987. Huron
River Pollution Abatement Program).
In addition, an inspection of urban storm water outfalls draining into Inner Grays,
Washington, indicated that 32 percent of these outfalls had dry weather flows. Of these flows, 21
percent were determined to have pollutant levels higher than the pollutant levels expected in
typical urban storm water runoff characterized in the NURP study (U.S. EPA. 1993. Investigation
of Inappropriate Pollutant Entries Into Storm Drainage Systems -- A User’s Guide. EPA 600/R92/238. Office of Research and Development. Washington, DC). That same document reports a
study in Toronto, Canada, that found that 59 percent ofoutfalls from the MS4 had dry-weather
flows. Chemical tests revealed that 14 percent of these dry-weather flows were determined to be
grossly polluted.
Inflows from aging sanitary sewer collection systems are one of the most serious illicit
discharge-related problems. Sanitary sewer systems frequently develop leaks and cracks, resulting
in discharges of pollutants to receiving waters through separate storm sewers. These pollutants
include sanitary waste and materials from sewer main construction (e.g., asbestos cement, brick,
cast iron, vitrified clay). Municipalities have long recognized the reverse problem of storm water
infiltration into sanitary sewer collection systems; this type of infiltration often disrupts the
operation of the municipal sewage treatment plant.
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The improper disposal of materials is another illicit discharge-related problem that can
result in contaminated discharges from separate storm sewer systems in two ways. First,
materials may be disposed of directly in a catch basin or other storm water conveyance. Second,
materials disposed of on the ground may either drain directly to a storm sewer or be washed into a
storm sewer during a storm event. Improper disposal of materials to street catch basins and other
storm sewer inlets often occurs when people mistakenly believe that disposal to such areas is an
environmentally sound practice. Part of the confusion may occur because some areas are served
by combined sewer systems, which are part of the sanitary sewer collection system, and people
assume that materials discharged to a catch basin will reacti a.municipal sewage treatment plant.
Materials that are commonly disposed of improperly include used motor oil; household toxic
materials; radiator fluids; and litter, such as disposable cups, cans, and fast-food packages. EPA
believes that there has been increasing success in addressing these problems through initiatives
such as storm drain stenciling and recycling programs, including household hazardous waste
special collection days.
Programs that reduce illicit discharges to separate storm sewers have improved water
quality in several municipalities. For example, Michigan’s Huron River Pollution Abatement
Program found the elimination of illicit connections caused a measurable improvement in the
water quality of the Washtenaw County storm sewers and the Huron River (Washtenaw County
Statutory Drainage Board, 1987). In addition, an illicit detection and remediation program in
Houston, Texas, has significantly improved the water quality of Buffalo Bayou. Houston
estimated that illicit flows from 132 sources had a flow rate as high as 500 gal/min. Sources of
the illicit discharges included broken and plugged sanitary sewer lines, illicit connections from
sanitary lines to storm sewer lines, and floor drain connections (Glanton, T., M.T. Garrett, and B.
Goloby. 1992. The Illicit Connection: Is It the Problem? Wat. Env. Tech. 4(9):63-8).
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V.

RATIONALE FOR USING A NPDES APPROACH

This section responds to the Appropriations Act’s direction to provide a report containing:
"(4) information that supports the position of the Administrator that the Phase II stormwater
program should be administered as part of the National Pollutant Discharge Elimination System
under section 402 of the Federal Water Pollution Control Act (33 U.S.C. 1342)"
EPA interprets Clean Water Act section 402(p)(6) as authorizing the Agency to develop a
storm water program for Phase II sources either as part of the existing NPDES permit program or
as a stand alone non-NPDES program such as a self-implementing rule. Although EPA believes
that it has the discretion to not require sources regulated under CWA section 402(p)(6) to be
covered by NPDES permits, the Agency has determined, for the reasons discussed below, that it
is most appropriate to use NPDES permits in implementing the program to address the sources
designated for regulation in Phase II. EPA believes that the NPDES program best achieves the
goals of the Phase II rule for the following reasons:
¯

Applying an NPDES permit approach to Phase II sources allows for consistent regulation
between larger MS4s and construction sites regulated under Phase I and smaller sources
regulated under Phase II.

¯

Use of NPDES permits to regulate Phase II municipalities will allow co-permitting of
small regulated MS4s with larger MS4s regulated under the existing Phase I storm water
program.

¯

The use of NPDES permits is a familiar regulatory implementation vehicle that is well
understood by State regulators and potential permittees.

¯

NPDES permits provide the flexibility to allow the use of general permits on a watershed
basis, while also allowing site-specific controls to be developed on a case-by-case basis.

¯

NPDES permits allow incorporation by reference of existing State, Tribal and local
programs.

¯

NPDES permit applications and NOIs provide important information to regulatory
authorities and the public.

¯

NPDES permit procedures include beneficial processes for citizen participation and
enforcement.

¯

NPDES permits are federally enforceable under the CWA.
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¯

NPDES permit coverage provides "permit as a shield" legal protection to the permittee.

¯

NPDES permit coverage provides an established and predictable regulatory regime to
avoid duplicative regulation under the Resource Conservation and Recovery Act and the
Comprehensive Emergency Response, Compensation, and Liability Act, due to exclusions
from regulation for facilities subject to NPDES permits.

In developing an approach for the Phase II rule, individual members of both the FACA
Committee and the Storm Water Phase II FACA Subcommittee encouraged EPA to seek
opportunities to integrate, where possible, the proposed Phase II requirements with existing Phase
I requirements, thus facilitating a unified and "seamless" storm water discharge control program.
EPA believes that using the NPDES framework is the best means of integrating the regulation of
Phase II sources with the existing storm water program. The NPDES framework is already
applied to regulated storm water sources and can be extended to the sources to be regulated in
Phase II. This approach facilitates program consistency, public access to information, and
program oversight.
Requiring Phase II sources to be covered by NPDES permits would help address the
consistency problems currently caused by municipal "donut holes." Donut holes are gaps in
program coverage where a small unregulated MS4 is located next to or within a regulated larger
MS4 that is subject to an NPDES permit under the existing NPDES storm water program. The
existence of such "donut holes" creates an equity problem because similar discharges may remain
unregulated even though they cause or contribute to the same adverse water quality impacts.
Using NPDES permits to regulate the unregulated discharges in these areas is intended to
facilitate the development of a seamless regulatory program for the mitigation and control of
contaminated storm water discharges in an urbanized area. For example, the Phase II rule would
allow a newly regulated MS4 to join as a "limited" co-permittee with a regulated MS4 by
referencing a common storm water management program. Such cooperation should be further
encouraged by the fact that the minimum control measures to be required in the Phase II rule for
regulated small MS4s are very similar to a number of the permit requirements for medium and
large MS4s under the existing storm water program. The minimum control measures applicable
to discharges from smaller MS4s under Phase II are described with slightly more generality than
under the Phase I permit application regulations for larger MS4s, thus enabling maximum
flexibility for operators of smaller MS4s to optimize efforts to protect water quality.
The Phase II rule would also apply NPDES permit requirements to construction sites
below 5 acres that are similar to the existing requirements for those 5 acres and above. In
addition, the rule would allow compliance with qualifying local, Tribal, or State erosion and
sediment controls to meet the erosion and sediment control requirements of the general permits
for storm water discharges associated with construction, both above and below 5 acres.
Incorporating the CWA section 402(p)(6) program into the NPDES program capitalizes
upon the existing governmental infrastructure for administration of the NPDES program.
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Moreover, much of the regulated community already understands the NPDES program and the
way it works.
Another goal of the NPDES program approach is to provide flexibility in order to
facilitate and promote watershed planning and sensitivity to local conditions. The following are
some of the more significant examples of the flexibility provided by the NPDES approach:
¯

NPDES general permits may be used to cover a category of regulated sources on a
watershed basis or within political boundaries.

¯

The NPDES permitting process provides a mechanism for storm water controls tailored
on a case-by-case basis, where necessary.

¯

The NPDES permit requirements of a permittee may be satisfied by another cooperating
entity.

¯

NPDES permits may incorporate the requirements of existing State, Tribal and local
programs, thereby accommodating State and Tribes seeking to coordinate the storm water
program with other programs, including those that focus on watershed-based nonpoint
source regulation.

NPDES permits generally require an application or a notice of intent to trigger coverage.
This information exchange assures communication between the permitting authority and the
regulated community. This communication is critical in ensuring that the regulated community is
aware of the requirements and the permitting authority is aware of the potential for adverse
impacts to water quality from identifiable locations. The NPDES permitting process includes the
public as a valuable stakeholder and ensures that the public is included and information is made
publicly available.
Another concern for EPA and several of the individual FACA Subcommittee members
was that the program ensure citizen participation. The NPDES approach ensures opportunities
for citizen participation throughout the permit issuance process, as well as in enforcement actions.
NPDES permits are also federally enforceable under the CWA.
EPA believes that the use of NPDES permits makes a significant difference in the degree
of compliance with regulations in the storm water program. The Agency does not anticipate that
a self-implementing rule would ensure the degree of public participation needed for the
development, enforcement and revision of the storm water management program. Citizen suit
enforcement has assisted in focusing attention on adverse water quality impacts on a localized,
public priority basis. Citizens frequently rely on the NPDES permitting process and the
availability of NOIs to track program implementation and help them enforce regulatory
requirements.
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NPDES permits are also advantageous to the permittee. The NPDES permit informs the
permittee about the scope of what it is expected do to be in compliance with the Clean Water Act.
As explained more fully in EPA’s April 1995 guidance, Policy Statement on Scope of Discharge
Authorization and Shield Associated with NPDES Permits, compliance with an NPDES permit
constitutes compliance with the Clean Water Act (see CWA section 402(k)). In addition, NPDES
permittees are excluded from duplicative regulatory regimes under the Resource Conservation
and Recovery Act and the Comprehensive Emergency Response, Compensation and Liability Act
under RCRA’s exclusions to the definition of"solid waste" and CERCLA’s exemption for
"federally permitted releases."
Throughout development of the rule, State representatives sought alternatives to the
NPDES approach for State implementation of the storm water program for Phase II sources.
Discussions focused on an approach whereby States could develop an altemative program that
EPA would approve or disapprove based on identified criteria, including that the alternative nonNPDES program would result in "equivalent or better protection of water quality." The State
representatives, however, were unable to propose or recommend criteria for gauging whether a
program would provide equivalent protection. EPA also did not receive any suggestions for
objective, workable criteria in response to the Agency’s explicit request for specific criteria (by
which EPA could objectively judge such programs) in the preamble to the proposed rule.
EPA also considered suggestions that the Agency authorize Phase II to be implemented as
a self-implementing rule, which would be a regulation promulgated at the Federal, State, or Tribal
level to control some or all of the storm water dischargers regulated under the Phase II rule.
Under this approach, a rule would spell out the specific requirements for dischargers and impose
the restrictions and conditions that would otherwise be contained in an NPDES permit. It would
be effective until modified by EPA, a State, or a Tribe, unlike an NPDES permit which cannot
exceed a duration of five years. Some stakeholders believed that this approach would reduce the
burden on the regulated community (e.g., by not requiting permit applications), and considerably
reduce the amount of additional paperwork, staff time and accounting required to administer the
proposed permit requirements.
EPA is sensitive to the interest of some stakeholders in having a streamlined program that
minimizes the burden associated with permit administration and maximizes opportunities for field
time spent by regulatory authorities. Key provisions in the Phase II rule would address some of
these concerns by promoting a streamlined approach to permit issuance by, for example, using
general permits for coverage of Phase II permittees and allowing the incorporation of existing
programs. By adopting the NPDES approach rather than a self-implementing rule, the Phase II
rule also allows for consistent regulation between larger MS4s and construction sites regulated
under the Phase I rule and smaller sources regulated under Phase II.

EPA believes that it is most appropriate to use NPDES permits to implement a program to
address Phase II sources. In addition to the reasons discussed above, NPDES permits provide a
better mechanism than would a self-implementing rule for tailoring storm water controls on a
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case-by-case basis, where necessary. A self-implementing rule would not ensure the degree of
public participation that the NPDES permit process provides for the development, enforcement
and revision of the storm water management program. A self-implementing rule also might not
have provided the regulated community the "permit shield" under CWA section 402(k) that is
provided by an NPDES permit. Based on all these considerations, EPA declined to adopt a selfimplementing rule approach and adopted the NPDES approach for Phase II sources.
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H. David Nahai, Chairman
Los Angeles Regional Water Quality Conu’ol Board
320 West 4~’ St., Suite 200
~os Angeles, CA 90013
Dennis Dick~rson
Executiv~ Officer
Los Angeles Regional Water Quality Control Board
320 W. 4~h St., Suite 200
Los Angeles. CA 90013
Dear Mr. Nehal and Mr. Dickerson:
I’m pleased to provide you with the final report of EPA Region 9’s review of the Los
Angeles Kegioua[ Water Quality Control Board’s National Pollution Discharge Elimination
System (NPDF.S) program, conducted on June 3-5, 1998. In the 1970s and 1980s’0 EPA regularly
reviewed delegated st~e euvironmentz3 programs to ensure compliance with all requirements.
After conducting a number of these reviews during those years, EPA Region 9 increasingly found
that delegated programs in our states had few if any probkems. ~o by fine early 1990s, we had
markedly reduced our state oversight activities. Last year, we resumed conducting reviews of
state admimstered National Pollution Discharge Elimination System (HI>DES) programs for
several reasons, First, it had been at least five years since Region 9 had conducted reviews of
state-administered NPDES programs. In part, the reviews were initiate~ to respond to national
eoncgrr, s h~ghlighted by EPA’s Of-flee of Inspector General regarding the quality of state
programs nationally. Consistency of state enforcement programs across the country - the "level
playing field" concept - remains on the Impeetor Genital’s top ten list of significant issues facing
EPA, and the Office of Management and Budget has expressed concern about backlogs of
expired NPDES permits. For all these reasons, we re-initiated NPDES program reviews in our
Region, working with the state agencies to be reviewed, to ensure effective state administration
or" the NPDES program.
In planrting its review of the State of California, EPA focused on the Regional Boards
with the largest NPDES programs-Sacramento, Los Angeles, and San Diego-and conducted its
first review at the Los Angeles Regional Board. During our review of the Los Angeles Regional
Board, EPA was aware oft.he 1997 Heal the Bay report eriti¢i.zing its administration of the
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-2NPDE$ program. Howex, er, EPA’s review of the Los Angel~s Board is an independent,
objective evaluartom bas~ apvn-L:PA’s-Tequirements for tlm NPDF.S!m’ogram and.applicable
written agreemenls b~waeaa F_.PA and the State of California. While our review didn’t con.fm~ or
deny the spccific~ of Fieal the Bay’s review, we did note a comparable past history of weak
NPDES enforcement by the Los Angeles Board. However, we also no~ed signiqlcant
improvement by the Board over t.he past 2-3 years in both eliminating expired permit backlogs
and in raking enforcement action. For example, since the EPA review, the Board assessed a
record $2.3 million penalty against the City of Thousand Oaks for an 86 million gallon sewage
spill. Also, in the past year, the Board has achieved an impressive record of enforcement actions
and penalty assessmems: a marked improvemenl over past performance, due largely 1o the
leadership of the Regional Board, its Executive Officer, and the establishrnen[ of a separate
Enforcement Unit. We commend these achievements.
Ou~ review of the Los Angeles Board’s NPDES program encompassed five main NPDES
activities: permitting, compliance, pretrealment, storm water, and enforcement, ov¢¢ the time
period ~om 1995 ~hrough June 1998. The enc|osad Executive Summary includes commentary
regarding the strengths of the Los Angeles Board’s administration of the NPDE$ program,
discussion of issues arising S~ate-wid¢ that re.q~re change at all the Regional Boards, the
changes that ar~ r~quLred at the Los Angeles Board, and other suggestions that I~.PA offers for the
Los Angeles Board’s consideration. In brief, the strengths in the Los Angeles Board’s N-PD]~S
program include:
Between 1995 and 1998, the Board eliminated their backlog of 70 percent.expired
NPDES permits.
The Board has an excellent review, ~acking, and inspection program to assess permit
compliance of nmjoz and minor bIPDES p~rmittees.
The Board has shown leadership by developing ~ new data system tha~ will replace
California’s current data system for dischargers.
In the storm water program, though much more needs to be done, the Board’s small stuff
is doing what they can to address ~e huge universe of regulated facilities.
There has be~n significant incxe.ase in both the number of enforcement actions zaken and
penalties assessed, as discussed above.
Changes that need to be made by all the Regional Water Quality Control Boards in
California, including the Los Angeles Board, to frilly comply with all NPDES program
requirements include:
The current lack of State-wide water quality slandards for toxic pollutants results in
NPDES water quality permit limit problems at all the Regional Boards. Until EPA’s
promtflgation of the California Toxics Rule and the State’s adoption of the I~land Surface
Waters and Enclosed Bays and Estuaries Plan’s Implementation Policy, all the Regional
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Water Boardsshould refer to EPA’s Technical Support Documem for Water Qualirylra~ed-To’xic~Control, and to=ex~pJcs of~ct sheet~ax~j~mits that will be-provided by
the State Bom=d.
Penalty actions need to comply wi~ State penalty policies.
Greater inspection presence ~s needed in the storm water program, which is significantly
under funded State-wide.
Pr~.reah-nent program expertis~ needs to be strengthened and industrial user regulation is
needed.

Changes needing to be made that a.,’ specific to the Los Angeles Board to fully comply
w~th all ~IPDES procram requixements include:
N’PDES permits mug ensure that a~uadc life is protected from toxics by establishing
appropria[e, protective effluent limits consistent with Basin Plan objectives.
The Los A~ngeies Board must caref’o~ly observe all procedural ~equixements ir~ issuing
NPDES permits in order to avoid potential permit challenges based on procedural
fFounds.
For storm water, the Board needs to review and comment on the Los Angeles County
storm water permit mod~l program submittals, since successful implementation
permit depends on these reviews.
In pretreatment, the Board must complete ~he review and approval process for local limits
programs as wel[ as one overall pretreatment program.
All formal enforcement actions taken by the Board must require compliance by a date
certain, and comaln appropriate interim effluent limits and schedule mile.stone dates.
The Board’s curxen! emphasis on enforcemem is commended, and needs to be continued.
Based on this review, once the ~quixed changesaxe made, EPA believes that the Los
.Angeles Board will be administering an ~IPDF.S progyam tha~ meets all applicable requizcments,
though Jimited by avaJJabJe rcsouxces.
F.PA’s review provides us all with a g~at opportuaity to ensu ~- that ou~- mission, to
protect public health and the environment, is successfully achieved. The enclosed evaluation
focuses on the legal and policy requixcmems of the N]PDES program, but docsnX address other
perhaps less *~ngi~o|e aspects of o~ slmred responsibilities, such as opportunities for leadership in
environmental and public health protection. The Board’s erd’orcement action on the Thousand
Oaks spill, and the Board’s record o1" ¢nf’o~.~ment since the Thousand Oaks action, demons~xate
the kind of leadership and p]’ofile tha~ s[imulates compliance and a cleaner environmem. We
commend the Los Angeles Board for this record of re¢ent action, and urge you to cominu¢ rids
vigo~us enforccmem program.
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AJexis Strauss and Mike Schulz of our Water Division will be pleased to discuss fl~zis
re~iewizr’mor~d~ai|-~th you if you ~ish. We smcerdy-appre~m the participation.and
cooperation of’you and your starT, as well as that ofth~ Stale Water Resources Control Board, in

our shared endeavors 1o better mmage wste~ resource~ in Califonda.

Regiona~ Admiaistrator
Enclosttre
Winston Hickox, CalEPA

Wak Pettk, SWRCB

.John Norton, SWRCB
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NPDES PROGRAM IMPLEMENTATION REVIEW
LOS ANGELES REGIONAL WATER QUALITY CONTROL BOARD

EXECUTIVE SUMMARY
On June 3 through 5, 1998, the U.S. Environmental Protection Agency, Region 9 (EPA),

conducted a revie.w of the Los Angeles Regional WaNe Quality Control Board’s (the L. A.
Board, or Board) approved National Pollution Discharge Elimination System (NPDES) program.
The review was conducted by EPA to assess ~e L. A. Board’s implementation of the NPDES
program, generally coverex/the time period from 1995 through 199g, and focused on iivc main
NPDES .activities: permitting, compliance, pret~eatment, storm water, and enforcement. EPA
conducted its review by evaluating a repr~.entative smnple oft.he L. A. Board’s NPDES program
files, documents, quarterly and other reports, and by conducting interviews of the L. A. Board’s
NPDES program managers and staff. This report presents the resul~s of EPA’s review,
summarized b~low.
The L. A. Board’s jurisdiction covers nearly 4,000 square miles, services more than l 0
million people, and includes approximately 390 surfac~ water body segments, of which 40
percent are recognized as having impaired b~neficial uses, including Santa Monica Bay, the Los
¯ Angeles Rivez, ~nd Malibu Cr~k. In addition, l I Publicly Owned Treatment Works (POTWs)
in the L. A. Board’s jurisdiction receive discharges from industries comprising haffofthe total
industries in Californi~ accounting for a significant componem of the 1oxics control
accomplished in the State trader the Clema Water Act. The L. A. Board regulates 44 major and
260 minor NPDES permitted facilities, regulates 345 enrollees under six different general
I~rmits, is ~-esponsible for 2,600 industrial facilities and 600 construction sites that are subject to
stonr~ water regulations, and regulates Ventura and Los Angeles Counties with municipal storm
water permits, with 11 and 86 eo-permirtees, respec~ix, ely.
EPA’s NPDES program reviews conducted in California m date at the Los Angeles, San
Diego, and Sacramento Regional Water Quality Control.Boards have.revealed issues which are
applicable throughout ~e State of Ca!ifornia. These issues, as agreed upon by the State Water
Resources Control Board (SWRCB), all nine Regional Water Quality Control Boards
CRWQCBs), and EPA. are listed below. EPA is working with the SWRCB mad the RWQCBs ~o
identify and implement solutions to these State-wide NPDES program needs, as discussed in
more detail in Appendix A of this report.
¯
¯

The current lack of State-wide water quality standards for toxic pollutants results in
N’PDES permit issuance problems at the RWQCBs.
Adoption of NPDES permits containing compliance schedules tbr water quality based
effluem limitations is not allowable, unless an authorizing provision is contained m the
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¯

¯

¯
¯
¯
¯
¯

applicable water quality cotttrol plan. This isstte is not applicable ~o the Oakland and
Sacramento RWQCBs, which have the necessary authorizing provisions.
Appropriate receiving water limitations |atxguage, for which acceptable model language
has.been developed by EPA, the SWRCB, and.tim Calif_omia Storm Water Quality Task
Force, needs to be included in all forthcoming municipal stoma water permits.
Permit fact slicers/statements of basis need to clearly establish that permits ,are consistent
with applicable statutes, regulations, and policy.
Copies of inspection reports of major permittees, as well as copies of responses from
permittees about violation follow-up, must be sent by all RWQCBs to EPA.
Compliance review of Discharge Monitoring Reports (DMI’~s) is often not timely.
Quarterly Non-Compliance Reports (QNCRs) need improvement in quality and content.
Field presence/compliance assessment at NPDES major/minor facilities is not adequate.
A greater inspection presence in the stoma water program for both industrial and
construction sites needs to be established by all R.WQCBs.
Pretreatment program expertise needs to be increased, industaSal user regulation by the
State is needed, and industrial user compliance problems must be addressed by the State.
All P, WQCB penalty actions need to comply vdth State penalty policies.

EPA’s review conducted.at the L. A. Board identified both specific NPDES program
strengths and areas for improvement, as discussed below, applicable to their implementation of
the NPDES program.
PERMITS
_Stren _~hs

[n Fisca! Year (FY) 1994/! 995, the L. A. Board had a NPDES permit backlog (individual
permits including storm water) with nearly 70 percemt of their permits requiring reissuancc. In
1995, the L. A. Board implemented a watershed permitting approach, whereby priorities for
permit issuance are being established consistent with emphasis on priority watersheds. At the
end of FY 1997/I99g, the L. A. Board was reissuing ",all permits in accordance with its workplan
schedule/br permit issuance, with only a few minor permits remaining backlogged. This permit
backlog reduction is a significant accomplishment. In addition, the L. A. Board is coordinating
the setting of water quality standards with N’PDES permitting using a priority watershed
approach, which results in better permits. The L. A. Board is establishing water quality based
effluent limitations for toxic chemicals in N’PDES permits based on "reasonable potentiaJ," when
a pollutant causes, or has the reasonable potential to cause or contribute to an exceedance of
narrati,ce or numeric water quality standards. Also, where "reasonable potemial" is established
and numeric water quality objectives for toxic chemicals are lacking, the L. A. Board is using the
Basin Plan narrative toxicity objective in conjunction with uumeric criteria for toxic chemicals to
establish water quality based effluent limitations which, in most eases, ensures protection of
beneficial uses.
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R¢ouired Ch.a~ges
Though the L, A. Board is implementing an NPDES p~u’mitting program which is
effective overall, the following dmng~ must Ix: mad~ in order mfi~Lly comply with ~11
requirements.
State-w~d~ Issues
The curmat lack of State-wide water quality staadards for toxic pollutauts~ and thc
absence era plan ofimpJemenmfion for establishing water quality based effluent limits for toxics
and whole efflu~n~ loxicity, zesu[ts in IqPDES permit issuance prob|ems at all the KWQCBs,
including the L. A. Board. EPA promulgation of the California Toxics Rule (CTR) and the
State’s adoption of the In]and Surface Waters and Enc}osed Bays and Estuaries Plan’s
Implementation Policy are expected to address this issue for mos¢ constimenls. In the interim, to
ensure permits arc issued as required, all the RWQCBs should refer to EPA’ s Technical Support
Document for Water Qu,,l,y-b~.~ed Toxics Control (Technical Support Doeumeaf, or TSD), and
to fact sheets and permits that will be pmvidexi as exampl~s by the SWRCEk
During the period prior to adoption of the CTR and the State’s Implememation Policy, at!
RWQCBs should develop a pcrmiging process to ensure consistent establishment of water
quality based effluent limits usia¢ Basin Plea objectives and other pro~cctiv¢ numeric c~[e~a. In
addition, during th~ !~riod prior to adoption and knplementation of Total Maximum Daily Loads
(TlvlDLs) for 303(d) l~sted waters, all KWQCBs should develop a permiltmg process which
ensures consistent establishment of water qualiW based, effluent limits for discharges to BOB(d)
listed waters without TMDLs, where discharges are found to contain pollutants causing or
contributing to non-at~aLnmenl of water quality standards.
Adoption of NPDES permits by the KWQCBs containing compliance schedules for water
quality based cffluem limi~alions is no~ allowable unless an authorizing provision is contained in
applicable wa~ef quality control plans, an issue applicable to aJl RWQCBs except Oaldand and
Sacramento which have the necessary authorizing provisions. Several ot’th¢ L. A. Board’s
tentative ~errnits that were reviewed contained unauthorized compliance schedules for water
quality based effluent limitations. These conc~ms~ however, have been fully addressed, and
Time Schedule Orders (TSOs) for these facilities were ~ssued by the L. A. Board to meet tkis
requh-ement.
All RWQCBs inoluding the L. A. Board need to ensure that permit fact sheels/statements
of basis clearly establish that permits arc consistemt with applicable statutes, regulations, and
policy (~:.f~., r~asonable potential, antibacksliding, ~stablisldug mixing zones, determining
dilution credits, etc.). Along with summary explanations, fact sheet, s/statements of basis need to
provide additional explanation d¢l~iling the basis for requiring water quality based effluent
limitations, including reasonable potential procedures and the method used to implement water
quality objectives/criteria as effluem limits.
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~MPLIANCE
Strengths
The L. A. Board has an excellent review and tracking program to assess compliance of
44 major and 260 minor NPDES permittees. The overall inspection and sampling coverage of
NPDES permitted facilities is good, and generally meets EPA requirements. The L- A. Board’s
quarterly violations stmamary report, which includes a listing of all violations (not just NPDES)
and is prepared for submittal to its Board, is useful, and the L. A. Board is commended tbr
including this report 6n its internet site, an excellent way to convey compliance information to
the public. The new data system (SWIM, formerly know as ERIS) that the L. A. Board
developed to replace the State-wide data system (the Waste Discharger System) is outstanding,
iv
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and is expected to l~ a major s~p forward in data management fi#r the entire State. The L. A.
Boaxd is ~o [~ commended for its leadership in data management in support of the State-wide
program. The L. A. Board’s tracking, i’ollow-up, and review process of Discharge Monitoring
perrniltees. EPA’s review o~’selected tSeld notes indicate zha~’~affare knowledgeable about
inspection t~ch~iques and the inspections are fl~orough.
Required Chan~e.s
,~tate-wide Is.rues
The L. A. Board’s inspection coverage generally meets EPA r~qa~rements.
Sta~e,wkte, compliance a~sessm~ at NPDES major and minor facilities is
wide issues include use of appropriate sampling methods, adequacy of field inspection notes, and
depth of on-site review, Notes taken during inspections must be retained by inspeaors at all the
RWQCBs for at least three y~-ars. Copies of inspection reports of major permittees, as well as
copies of.responses from permitless about violation follow-up, must b~ ~nt by all KWQCBs to
EPA,
The QNCRs submitted by the RWQCBs need improvemen~ in quali~ and content. The
L. A. Boa~d must report all appropriate violations on the QNCR, including v~olafions o~ no~moathly averages,

I.~’sues Specific to the L. ,4. Board
’The L. A. Board needs to implement a solution to the BKK Corporation technical
rtorteompli~mee problem. Since the review, EPA notes that the L. A. Board rescinded BKK’s
permit eatd enrolled it under the General Industrial Storm Water Permit.
The L. A. Board needs to implement proper compliance evaluation of report submittals.
At a Ilxi~in~um, Lixe [~galalgt in all f-~;xtre p~rrait~ needs to be reflective of the way reports will be

tracked for compliance, The L. A. Board is now implementing practices to ensure that permittees
are notified of their respective "date certain" report due dates, and the ER1S/SWIM system is
now b~ing used to track report receipt.
Tke SWRCB needs to be r~otified by ’tlxe L. A. Board of changes in inspection schedules if
they will result in less than 100 percent ia~pection coverage of majors for the inspection yem-, to
afford EPA the’ opportunity to conduct remaining inspections if so desired.

V
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STORM WATER COMPLIANCE AND ENF, ORCEMENT

The L. A. Board has knowledgeable and dedicated staffthat are accomplishing an
admirable level of work in spke of a large universe of regulated facilities and a severely limited
resom-ce base. The Ventura County permit implementation and compliance program is well
implemented, with an adequat~ level of Board oversight; the L. A. Board nominated this permit
for an EPA national award. The L. A. Board staff inspected I00 percent of active construction
sites within the Ventura watershed at least once prior to the onset of the 199%98 rainy season,
and re-inspected approximately 80 percent during the rainy season. The L. A. Board is to be
commended for this pre/post rainy season inspection protocol. Los Angeles Coastal Watershed
Unit staff have started to perform in-depth audits of individual c0-pemfit~s under the Los
Angeles Cotmty MS4 program. The L. A. Board is to be conunended for developing and
implementing an improved storm water inst;ection tracking system in September 1998.
Required Changes
State-wide Issues
A greater inspection presence in the storm water program for both industrial and
constructiott sites n~Is to be established by all RWQCBs, including the L. A. Board. Activities
conducted by the L. A. Board dtamg 1997-98 in the Ventura watershed construction program are
a good model for the L. A. Board’s other watershed units to strive for. Within the industrial
program, the L. A. Board n~ds to continue and morn actively seek out non-filing facilities. EPA
recognizes that increased efforts are underway.
Issues Specific to the L. A. Board
The L. A. Board must review and comment upon the Los Angeles County MS4 model
program submittals. Without timely Board action, implementation of this MS4 permit is not
possible.
PRETREATMENT

The L. A. Board is responsible/br the regulato~ oversight of 11 pmtmatmem programs.
The Board’s Prgtreatment Compliance Inspections (PCIs), audits, and accompanying reports
appear to be complete, including appropriate findings, requirements, and recommendations. The
SelJ-Monlrorfng Program Summary Review Sheet is a comprehensive log which is used by some
staffto record prctreatment program reviews, status, and activities. This Review Sheet is
excellent and recommended for use by all staff.
¯ vi
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Required Changes
Stare-wide L~,vues
The SWRCB, the L. A. Board, or some combination of RWQC.Bs must develop the
necessary program ¢xpe~ise in iuduswial wastewater tre~tmertt, the FP_.dezal categorical standards
and pretreatment regulations, and industrial user permitting and oversight, in order to effectively
implement the pretreatment program. State-wide, pre~reatmenl prioriW mad work commitments
need to be addressed. The L. A. Board needs to establish procedures to ensure that audits and
pretrearment compliance inspections (PCIs) are appropriately schextuled, and that EPA and the
SWRCB are notified quarterly of schedule revisions and shortfalls, as required by the Clema
Water Act Section 106 annual workplan. State-wide, lack of pretreatment enforcement is of
concern, especial|y ~thexe wat~ quality probten~ e~dst due ’¢o pr~treatment noncompliance; the
L. A. Board must ensure that pretreatment enforcement activities are conducted, and are timely.
lssues Specific to the L. A. Board
The L. A. Board needs to review quarterly and annual pretreatment reports, in preparation
tbr PCIs and audits, and for submittal of Water Enforcement National Data Base (WENDB) dam
elements. The L. A. Board needs to ensure that all PCt and audit reports are issued and timely;
~at adequate and timely PCI and audit follow-up investigation is conducted; and that
reports, audit reports, and WENDB data elements are submitted to EPA.
The L. A. Board needs to complete the review of the Burbank local limits and formalIy
approve the limits, as modified if necessary. In response to EPA’s formal reviews of the City of
Los Angeles local limits, the Board needs to approve these local limits. Also, the Board needs to
compI~ the pretreatment program review and approval process for the Ventuta Waterworks
District No. 1 (Moorpark faei!ity).
ENFORCEMENT
Strenzdas
Since the time ~hxis review was conducted, EPA notes a significant improvement in both
the number of enforcement actions taken and the pe~ahies assessed by the L. A. Board. Tiffs is
based on the Board’s inumtion to issue 140 ACLs and to assess over $1.5 million in fines this
year.

The L. A, Board’s establishment of the Water Quality S~mdards and Enforcement Unit
August I997 is commended. This Unit increases and improves the Board’s focus and elTorts on
e~forcement case ~evelopment. The L. A. Board generally initiates t~rmal entbrcement actiot,.s
to address N’PDES violations when warranted, largely in conformance with SWRCB/P,.WQCB
policy, and imposes and collects some civil penalties. Since the time of this review, EPA
vii
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that t~e L. A. Board assessed a record $2.3 million penalty against the City of Thousand Oaks for
an g6 million gallon sewage spill, recovering economic benefit. The L. A. Board has adopted a
"progressive enforcement approach" in .which enforcement actions are generally escalated
according to a discAnzgm:ts re~pon~ to a_pre~ous.Boardaction.. Consismm with EPA policy and
~he C|ean Wal~r ~t-Xi~u P~an, the L. A,. Boaxd is emphasizing enforcemeut actions fox violations
due {o sewage spills. The L. A. Board has established a sound citizen complaint ~racking system,
and has also established a binder that contains all enforcement actions available fox public
review.
Req~red Changes

State-wide
Penalty actions at all RWQCBs need.to comply with applicable State penalty policies.
Economic benefit amotmts must not be reduced or rescinded as an incentive toward achieving
compllar~e~ or as an off-set for supplemental environmental projects.
All RWQCBs need to place more emphasis on initiating formal enforcement actions
within the store1 water program. In particular, industries that are subject to, but that have not yet
filed for coverage under, the General Industrial Storm Water Permit should be targeted. EPA
acknowledges the L. A. Board’s efforts which have resulted in an annual report submitlal rate of
90 percent. For’the remaining non-submitting facilities, the L, A. Board has been implementing
a progressive enforcement strategy that has been effective in bringing faci]ities into compliance.
Issues Specific to the L. A. Board
The L.A. Board should ensure that all applicable violations are included in the "Report of
Violations and Et~breement Actions" so that it complies with the SWRCB Enforcement Policy
that all applicable violations are brought to the attention of the Regional Boards. EPA’s review
d~ermined that staffexereise discretion when determi,~ing what violations to include in this
report. Board staff should ensure that they send to EPA copies of. all relevant enforcement
documents xela~ed to N-I?DES major f~tei, lities, mctudin¢ Notices of viot~ti.ot-t, formal
enforcement actions, civil lr enalty settlement correspondence, civil penalty agreements, referrals
for judicial action, and cas~. closures.

viii
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During the conduct of this review of the L. A. Board’s NPDES program, EPA identified
m~mbez Ofsu~es~a=s.fmJmflrovi~ d~=,i~,,~,,;e~,~nn.of~.pmgmm. T~ese sug~oz~s
~d u~u ~ EPA’s ex~fien~ m ~plemen~nB ~ NPDES pro~ ~d ~afion~ prog~
~rsp~ve. EPA be]iev~ ~ese s~gesfio~ ~11 result ~ a more effusive pm~ at ~e L. A.
Bo~d. ~ough ~ot e~ci~ ~ by law, ~a~on, or nafio~ ~l~¢y, EPA ~ges ~=
L. A. Bo~ to ~plem~ ~ following:
P~i~
The L. A. Board should consider encouraging public agencies thin develop general public
education programs,on reduction of discharge of toxic materials to include pesticides in their
programs. This could be accomplished by .specifically mentiomng pesticides in both the
re.~idential public education and public agency activities sections of the MS 4 permits. This
would I~ expected to result in lessening the adverse impact on water quality stemming ~om
routine household use of pesticides. Also, in addition to procedures for evaluating exfilrration
from the sanitary sew~, the L. A. Board is encouraged to persuade permittees to include
plocedures for evaluating malfunctioning septic systems in their programs, as EPA’s Part 2 MS4
guidance reconur, ends. The L. A. Boaxd should include each of the annual reporting
requirements, as listed in the r~gulations, in MS4 permits so that permittees will not mistakenly
only rrspond to the s1:mcific xe, qui~emenLs as set fox~h in the permit.
To protect b~neficial uses: (I) NPDI~S permits issued by the E. A. Board should coma~n
toxicity conditions x¢’hich require sensitivity screening £or acute toxichy using a vertebrate and m~
invef~;~brate lest species, alld (2) NPDF.S permits issued by the L. A. Board should contain
toxicity conditions which require increased ¢ff]usnt monitoring for toxicity following the
measurement of efflue, nt toxicity at critical levels, as denozed by the exceedance of an effluent
limit or b~uchmark where no effluent limit has bcem established. This approach is similar to
existing permit condJ~ons which specifically r~luir¢ increased monitoring when a monthly
averagr effluem [imitis exc, ceAed.
To protect beneficial uses and to facilitate water quality based permitting., the L. A. Board
should develop an implementation procedure tbr ~he chronic mixing zone provision contained in
Chapter 4 of the Basin Plan.
Compfiance
The L. A. Board should consider establishing an automated syst~n to track its follow-up
on citizen complaints and spills. EPA notes that the data system called SWIMS, when
implemented, will accommodate this tracking activity.
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The L. A. Board should consider having all inspectors use bound notebooks for notetaking during inspections as contemporaneous, bound t)otes are potentially of more value in civil
and crimirm] enforcement proceedings.
Pretreatment

All L. A. Board pretreatrnen~ program oversight staff should use the Sel./:Monitoring
,Program Summary Review Sheet.
Ertt’oreement
The L. A. Board’s Watershed Units that are res~,onsible for tl~e day-to-day oversight of
regulated facilities and the new Enforcement Unit should develop and implement procedures to
further improve on-going cormnunieation. This will ensure that a/~eility’s total compliance
history is eortsidered when developing en£ore’ement cases, and will also ensure that any
enforcement strategies are not hindered by Iaek of other information regarding a facility. All
compliance h~formation is relevant and needs to be considered in the development of an
enforcement action.

x
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EPA NPDES Program Imphmtentation Review--Final Report
Los Angeles Regiona! Water Quality Control Board

Page 1 of 45

INTRODUCTION
On June 3 thzough 5, I99g, the U.S. Environmenta! Protection Agency, Region 9 (EPA),
conducted a review of the Los Angeles Regional Water Quality Control Board’s (RWQCB 4)
approved National PoLlution Discharge Elimination System (NPDES) program. The review was
conducted by EPA to assezs RWQCB 4’s implementation of the NPDES program, in accordance
with Federal laws, regulations, and poheies, as agreed upon by EPA and California, and
described in the following documents:
1.
2.

NPDES Memorandum of Agreement between the U. S. E)wironmental Protection
Agency and the California Slate Water Resources Control Board (September 1989), and
Final FY 1995/1996, FY 199611997, ~md FY 1997/1998 Section 106 Workplans.

The EPA review focused on five main NPDES activities: permitting, compliance,
pretreatmenL storm water, and enforcement, and generally covered the time period from 1995 to
1998. EP A conducted its review by evaluating a rcpre~ntativc sample of RWQCB 4’s NPDES
program f’des, documents, quarterly and other reports, and by condaeting interviews of RWQCB
4’s NPDES program managers and staff. The EPA eva:luation of RWQCB 4’s NPDES program
took place both at EPA’s of:flees in San Frarmiseo (document review) and at P, WQCB 4’s offices
in Monterey Park. The EPA review is documented on checklists which correlate with the
requirements of the above-listed documents. This report presents the results of EPA’s review of
RWQCB 4 regarding the approved California NPDES program.
EPA’s review participants included the following Region 9 Watt.,r Division staff:
Mike Sehulz, Associate Director
P,.obytt Stuber, Environmental Scientist, Permitting Review
Robert Wills, Environmental Engineer, Compliance and Pretreatment Program Review
Jereray Johnstone, Envi~tmaental Engineer, Enforcement and Storm Water Review
Jends Gavette, Environmental Protection Specialist, pretreatment Compliance and
Enforc~mem Review
Dyi-You Skieh, Enviroumental Engineer, Compliance/Ent. brcement Review
Eugene Bromley, Environmental Engineer, Storm Water Permitting Review
Laurie Kexmish, Attorney, from Region 9’s Office of Regional Counsel
A draft review report was issued in September 1998, with comments received from the
SWR.CB on October 30, 199g, from P, WQCB 4 dated November 6, and from RWQCB 4 staff on
December 1, 1998. All comments have been discussed with the SW’RCB and RWQCB 4, and
the resuRs of these discussions ate incorporated into this final report. We wish to extend our
thanks to the sta_ffand managers at RWQCB 4 for their hospitality and cooperation in the
condtmt of this N’PDES review.
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OVERVIEW OF ~ STA _TE WATER RESOURCES CONTROL BOARD
..AND THE ,REGIONAL WATER QUALITY CONTROL BOARDS
The California State Water Resources Control Board (SWRCB) and the nine Regional
W~¢z Quality Cor~ol Boards (KWQCBs) exercise the regulatory and adjudicatory powers of the

State of California in the field or’water resources. To implement the State’s water quality
program, a regional or wat~,-r~hed approach to water issues was created in 1949 and greatly
expmnded in 1969 when the Porter-Cologne Water Quality Control Act was signed into law.
Through this regional approach, the State has been divided into nine majoz wa~ershext areas with
the establishmem of a RWQCB in each area. The.RWQCBs have primary authority and
responsibility for implementing four major functions to protect water quality by ensuring the
adoptiot~ and implementatiort of water quali@ control plans--plarming, permitting, monitoring,
and enforeer~ent.
The SWRCB was created in 1967 to combine into one agency regulatory powers covering
both water tights and water quality issues, thus complementing the authority of the RWQCBs.
The SWRCB may issue water quality eontroJ plans in i~reas of State-wide significance (i.e., an
Ocean Plan, a Bay Delta ]?lan, a Tahoe PI~) and also ensures ¢ortsistency through the adoptioo
of State-wide policies. The SWRCB also administers key elements of the Federal Clean Water
Act, such as storm water general l~rmitting and the non-point source pollution eonlrol program,
and conducts oversight of the RWQCBz, including approval of water quality control plans. The
SWRCB is authorized to review most actions (or m~ction) by the RWQCBs, and to adopt water.
quality orders when appropriate.
The SWRCB mad each of the RWQCBs are beaded by Boards consisting of members
appointed by the Governor to four-year terms. Each Board is made up of nine volunteers from
diverse backgrounds (i.e., wastewater, law, pub/ic-at-Iarge, engine~,~’ing, etc.)to en~ure equal
a’~m’~nxation of e~h R.WQCB’s regulated community who are appointed by the Governor to
their positions as Board members. The RWQCBs and their appointed Boards each have discrete
approval or issuance authorities, as s~t forth in the attached -£able 1.
During the last half of 1997, the SWRCB and I;tWQCBs added 18 new positions Statewide for enforcement aotivities. In additiom the SWRCB created the Compliance Assurance and
Entbrcement (C.A&E) Unit to coordinate and evaluate enforcement activities taken State-wide.
Key staff wer~ a~signed and an organizational structure was identified in each of the nine
RWQCBs to assure that ~-nlbreement and compliance actions are increased. The CA&E Urtit had
three major tasks: (1) improve rnanal~,emcnt reporting ofeompllanee assurance and erdbrcement
activities, (2) track the use of the special enforcement st’aft resources, and (3) develop a strategy
to direct Stat~ ompliance assurance and entbrcement activities in the coming yea~s. These ~h~ee
tax -1-1~ have been completed, and the Compliance Assurance and Enforcement Strategy was issued
in June of 1998, about the same time as EPA’s review was conducted. The Strategy contains

1
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many r~:amm~ndatioas for in~uving ~ and enforc~nent activiti~ many of which
eXl~cted to address issues identified in this review.
BAC._KGROUND AND RE,VIEW OF~JECTIVES
The Stat~ of California and EPA have entered into the Memorandum of Agreement
(MOA) and am~ual Clean Water Act Section 106 Workplans to ensttre an effective and wellcoordinaled p~ogram of v~aeer quality control in C, alifomia. These agreemems delineate the
re~,~ective responsibilities of California and of EPA for the operation of a cooperative StateFederal NPDES program, h~cluding permitting, compliance, and e~tbrcement in accordance
the Federal Wa~er Pollution Control Act (P.L. 92-500) as amended by the Clean Water Act
(CWA) of 19S7 (P.L. I00-4).
These agreements recognize that the issuance of’NPDI~S permits, conduct of inspections,
and issuanc. of enforcemem actions necessary for the i:,rotection and enhancement of waters in
California are the primary responsibility of RWQCBs, and r~quire that RWQCBs issue permits
which are consistent ar, d competib|e with the CWA and its regutattom and policies. The
agreements recognize EPA’s substantial interest and oversight role in the issuance of NPDES
permits and related ~nforcement matters, and describe EPA’ s primary role in providh~g financial
and technical assistance, including policy guidance, to RWQCBs. The agreements also require
EPA’s and the RWQCB’s full cooperation to promote and conduct an enforcement program
capable ofprovidint~ maximum effectiveness in achievh~g Federal and State objectives for the
regulation of water quality as follows:
I.
2.
3.
4.
5.
6.

7.
8.
9.

regulating all discharges subject to the NPDES and pretr~tm~nt programs, except those
reserved to EPA, ~ conformance with Federal and State law, regulations, and policy;
maintahdng technical ¢xperlise: administrative procedures, and management control,
such that implementation of the NPDES m~d pretreatmc,’nt programs conststemly
conforms to Stat~ laws, regulations, and policies;
implementing t~L-’ral program revisions;
providing technical assistance to the regulated communiD" to encourage voluntary
compliance with program ~:equirements;
assuring that no person ot entity realizes an economic benefit from non-compliance;
maintaining an adequate public file at the appropriate RWQCB O¢6ce for each permittee.
Such files must, m a minimum, inc[tu:le copies of: the permit application, issued permit,
public notice and fact sh~t, discharge monitoring reports: aJ! action.s, and other pertinent
imeormation and correspondence;
comprehensively evaluating and assessing compliance with schedules, effluent
limitations, and other conditions in permits;
taking timely and appropriate enforcement actions in accordance with th~ CWA,
app|jcable Federal regulations, and State law; and
implementing pret~eatment program t’esponsibflities.
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The_agreements aloe rea~aiza_that_tha SWR.C.B~ is respansihle for suppon~g and
overseeing the R.WQCBs" management of the NPDES and pretreatment programs in Califorrfia~
as follows:
1.

3.
4.
5.
6.
7.
g.

¢vaJuating RWQCB performance in the areas of permit contem, procedure, compliance,
monitox-ing and surveillance, quality assurance of sample analyses, and program
enforcement;
providing that the SW~CB shall acX on its own as necessary to as~are that the program is
administered in conformance w~th Federal and State legislation, regulations, policy, the
MOA, and the State annual ! 06 workplan;
providing technical assistance to the RWQCBs;
developing and implementing regulations, policies, and guidelines as needed to maintain
onsistency betwee~t State and Federal policy and program operations, and to maintain
consistency of program implementation throughout all nine RWQCBs and over time;
reviewinB decisioI~s of the P, WQCBs upon petition from aggrieved persons or upon its
own motion;
assisting the I~.WQCBs in the implementation el federal program revisions through the
development of policies and procedures;
performing any of the fianctions and responsibilities ascribed to the P, WQCBs, and
implementing pretreatment program responsibi]ities.

U.S. EPA. and the State of California have been cooperatively engaged in the operation of
the approved California F/PDES program since 1973. During d~is time, formal and informal
revi~v~ and ,~arious EPA oversight activities have been conducted to detemfine the effectiveness
ofRWQCf~ NPDES programs. Though it has been at least five years since EPA has conductcd
an NPDES program review ofa R.WQCB, EPA is ultimately responsible to the U.S. Congress
and the American public. Thus, EPA needs f’u~t-hand knowJedge that EPA-approved programs
am eiT~tive and compliant with all apphcable laws, regulations, and policies. Tiffs review was
conducted to achieve this objective.
This report consists of several components. First is an overview of the P, WQCB 4
NPDES program, which briefly describes I~WQCB 4’s organizational structure relevant to
NPDEfi administration. The results of EPA’s review are then presented for each of five areas of
the NPDES program: permits, compliance, storm water, pretmatment, and enforcement. Each of
these i’x~e ~tions discusses EPA,’s evaluation of R.WQCB 4’s NPDES activities, including
which actions were reviewed by EPA, and provides EPA’s conclusions (strengths and changes
required by law, regulation, and/or national policy) for hupro’~ing adamnistration ot P, WQCB 4’s
approved NPDES program, including discussion of’program issues of State-wide concern. Th~
sixth section of the report includes F_.PA’s suggemions for improving P..WQCB 4’s NPDES
program.
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NPDE~ PKOG~M OVERVIEW FOR RWQCB ~

Th~ Surfac~ Water Division (SWD)~ one of three divisions/program offices of
RWQCB 4, is responsible for the implementation and operation ofRWQCB 4’s NPDES
program, including pertaining, compliance, and enforcement activities for all of its NPDESpermitted facilities. The SWD’s Assistant Executive Officer reports to lhe RWQCB 4 Ex~utive
Officer (EO). At the time of the review, the SWD was divided into two sections, Watershec[
Regulatory and Regional Programs, as ilIustrated in the attacfied Table 2. The Watershed
Regulatory s~tion was divided into four units, including a dam and information management
u~it and three watershed units--Los Angeles Coastal, Ventura Coastal, and Los Angeles Inland.
Watershed Unit sniff were individually responsible for all permitting, compliance, and informal
enforcement activities related to each NPDE~ facility to which they are assigned. The Regional
Programs Section’s Standards and Enforcement Unit was responsible for all formal enforcement
actions re|atexl to NPDES facilities. The attachecl Tables 3 md 4 lists R.WQCB 4 NPDESpermitted facilities. The attached Table 5 lists the numbers of Notices of Violation (NOVs),
Time Schedule Orders (TSOs), Cease and Desist Ordess (CDOs), Clean-up and Abatement
Orders (CAOs), Administrative Civil Liability Complaints (ACLCs), and penalty amounts
proposed, assessed, and collected by R.WQCB 4 tbr F’,~cal Years 1995 through 1998.
The SWRCB has developed NPDES program cost factors to serve as ~e basis for
d~rmining NPDES program needs in Cali£omia; these cost factors should be used in
determining RWQCB 4’s resource needs in administering al! aspects of its NPDES program. It
should be noted that Califoraia’s NPDES progrmn has been historically underfimded, resultiag in
insufficient resources at all thvRWQCBs, irteluding RWQCB 4. Therefore, the RWQCBs
shifted priorities and redirected resources, in RWQCB 4’s case, through implementation of a
watershed management approach (see RWQCB 4 Starting for the NPDES Permitting Program
section of this report). In 1999, the California state legislature recognized that there were
inadequa~ reso~ces to support the NPDES program and provided additiona! resources starewide, including RWQCB 4.
RWQCB 4’s jurisdiction covers nearly 4,000 squ~e miles, services more than 10 millk.n
people and includes approximately 390 surface water body segments, of which 40 percent are
recognized as having impaired beneficial uses, including Santa Monica Bay, Los Angeles tLiver,
and Malibu Creek. In addition, 1 ~ Publicly Owned T~eatment Works (POTWs) in R.WQCB 4
receive discharges from industries comprising 50 percent of the total industries in Califbmia,
accounting for the vast majority of~oxics control accomplished in California unde~ the Clean
Water Act. RWQCB 4 regulates 44 major and 260 minor NPDES permitted facilities, regulates
345 enrollees under six different general permits, is responsible for 2,600 industrial facilities and
600 eons~mer~on s~tes that are subject to storm water regulations, and regulates Ventura and Los
Angeles Cotmties with municipal storm water permits, with 11 and 86 eo-permirtees,
respeeti’~ely.
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STA~-WIDE..N’PDES PROGRAM NEEDS
EPA’s NPDES program reviews conducted to date at RWQCBs 4 (Los Angeles), 5
(Sacramento), and 9 (San Diego) have revealed issues which a~e applicable throughout the S~ate
of California. These issues, as agreed upon by the SWF.CB, all nine RWQCBs, and EPA during
m~tings held in January and February 1999 in Sacramento, are listed below, and discussed in
more detail in Appendix A of this report. EPA is working with the SWRCB and the RWQCBs
to identify and implemmat solutions to these State-wide NPDES program n~eds. Tlxese issues
¯

Tim current lack of State-wide water quality standards for toxic pollutants: and the
ab~nce of a plan of implementation for establislfing water quality based e~uent limits
for tox~cs and whole effluent toxicity, results in NPDES p~rmit issuan~ problems at the

¯

Adoption of NPDES permits containing compliance schedules for water quality based
e~ueat limitations is not allowable, unless an authorizing provisio~ is cos~,tained i~ the
applicable water quality con~roI plan.
Permit fact sheets/statements of basis need to cle.arly establish that 1~rmits arc consistent
with applicable statutes, regulations, and policy (e.g., reasonable potemial,
antibac~liding, establishing mixing zones, de, ca’mining dilution credits, etc.).
Appropriate rer.,eivirtg water limitations language, for which ac~ptable model language
was recently developed by EPA, the SWRCB, and the California Storm Water Quality
Task ~otce, n~d~ to b¢ included in ~1 forthcoming municipal storm water permit.
Copies ofinsp~tion reports of major permittees, as well as copies of responses t~m
permitt~s about violation follow-up, must be sent by all RWQCBs ~o EPA, in
aocordance with the Memorandum of Agreement [21OA) be~we~ EPA and Sta~ of
California.
Complian~ review of Discharge Monitoring Reports (DMRs) is often not timely,
especially for raiaors.
The Quarterly Non-Compliance Reports (QNCRs) submitted by the RWQCBs need
im,zo’~em~nt in quali~ and contea~.
Field presgn¢c/compliance assessment at NPDES major and minor facilities is not
adequam. ~lssucs include use of appropriale son,piing methods, ad~uacy of field
inspection notes, and depth of on-site review.
A greater inspection presence in the storm water program for. both indnstri~l ancl
construction sites needs to be established by all RWQCBs: this program element is
significantly ander-fanded State-wide.
Pretreatment program expertise, in general, needs to b¢ strengthened State-wide.
Industrial user regulation by the State is needed. Industrial user compliance problems,
especially when the p~eu,~atment authority is for whatever reason unable to exert
authority over the industrial user, must be addressed by the State.

¯

¯

¯

¯
¯
¯
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All KWQCB penml~.~i~uls.ll~l-to~ply with EPA and Sla~ policie~ whir.h ~ ~r
recovery of economic benefit resulting from noncompliance.

PERMITS
RWQCB 4’s scope of ~esponsibility for N’PDES permit issuance encompasses the
following:
¯

Individual Permits:

¯
¯

General Permits (non-storm water):
Municipal Stoma Wa~er Permits:

¯

Industrial/commercial storm water
Notices of Intent (NOIs):

4~ majorsI
260 minors
six categories (345 enrollees)
Ventura County (11 ¢o-permittees)
Los Angeles County (86 co-pem~ittees)
2,600 industrial/600 construction

EPA Eval.uation Procedures
EPA’s NPDES permit review consisted of four parts:
1.

2.
3.
4.

An in-depth review of a subset of I’.WQCB 4-issued permits--City of Los Angeles,
Donald C. Tiilman Water Reclamation Plant (WRP) (tentative permit); City of Simi
"qalley Water Q~ality Con~ol Facility Q~/QCF); Las virgenes Municipal Water District’s
Tapia Water l~elamation Facility (WRF); Chevron U.S.A., Inc.’s El Segtmdo Refinery;
and the Los Angeles County Municipal Separate Storm Sewer System (MS4) penmt--and
a spot cheek of other individual permits to verify that permits are written in accordance
with applicable law, regulations, and policy.
A review of the Memorandum of Agreement (MOA) to enstlre that requirements are
followed and that the MOA accurately reflects the ne~ds of California’s approved t’~PDES
program.
An on-site review ofRWQCB 4’s permit files to ensure that administrative r~eords are
complete and eomaha zequired information.
A genera! review of’overall program effectiveness in terms of pm-mit backlog, staffing,
training, ~c.

Major municipal discharges have a design flow greater than one million gallons per Oay
(mgd) or an EPA/$tate-approved industrial pretreatment program. Major industrial
discharges are determined based on specific ratings criteria that have been developed
by EPA and the State. Minor discharges are all remaining discharges.
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The N.POES p~n~-selvc~-d-fo~in-d~dvreview orthat ~ spot_c.hec.k~ ~ fc~
~.~ciLitt~ Located in Venture or Los Angeles Counties. These two counties contain some of the
largest concemrations ofpopulatioza and commercial activity in the world. The permits selected
for in-depth review were chosea because the facilities are siga~ificant major dischargers
representing different discharge categories. Also, the permits selected for m-depth review or that
were spot-ducked reflect wa~e~ quaLity-based permitting T}raetiees subsequent to the 1994
invalidation of California’s Inland Surface Water Quality Control Plan and Enclosed Bays and
Estuaries Water Quality Control Plan, and ~he initiation ofRWQCB 4’s watershed pemdtting
approach. Tillman WRP and several spot-checked permits were tentative permits under
consideration for adoption by the RWQCB 4’s Board during its June 1998 meeting. Therefore,
arty EPA commems oft these tentative permits would have been timely for permit reissuance.
Subsequem to the exit briefing, EPA objected to provisions oft/tree tentative permits, the Donald
C. Tillman WRP; the City of Los Artgelest"Los Angeles-Glendale Water Reclamation Plant; and
the City of Burbartk Public Works Department/Burbank Water Rec "/amation Plant and Steam
Power Plant. In response to EPA’s objections, the RWQCB’s Board adopted these permits with
all required revisions, ful)y addressing EPA’s concerns.
The pttrpose of the on-site p~rmit file review was to view the administrative records for
Tillman WRP, Simi VaLley WQCF, Tapia WRF, and El Segundo Refinery. The NPDES permit
fries tha~ EPA re,0iewed were curre.xxt, orderly, arid readily available for review.
_R.WOCB 4 Staffinz for~_the NPQES Penrfitting Prom’a~_
While in previous years RWQCB 4 has had an appreciable backlog of expired permits,
under the watershed pen, airting approach (and Watershed Management Initiative, or WMI),
penazit issuance has been pdoritized us~g a rotathag watershed approach. RWQCB 4 has
established I I watershed management areas which are scheduled/br pmmitting activities on a
seven-year w!de. This cycle began in 1995, with the Ventu~’a R~,~e~ and Calleguas Creek
Watersheds, and will be completed in 2002, with the Los Angeles/Long Beach Harbors and.
Domir ,,uez Channel Watersheds. The focus of permitting activities by RWQCB 4 during FY
1997/1998 and FY 1998/1999 is the Los Angeles River Watershed.
It~ the Watershed Regulatory Section (WRS), ! 2 staff mad four supervisors ,re responsible
for a/1 s’m’faee water core r~gulatory activities in 11 watershed management areas, including
N’PDES permit reissuanee. WRS priority activities for FY 1998/L999 include:
permit reissuance and processing new indi’ciduat permit applications;
conducting inspections, tracking violations, and recommending enforcement (as
appropriate);
working with stakeholder groups in "off-year" watersheds on development and
implementation of watershed management plans mad mo, iitoring programs;
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workin8 ~i~ stnma,~r pe~niu~-~ ,~a impt~uentation of MS4 per~nits;
outreach to induslrial/construction general storm water pcrmh non-tilers, etc.

While most WRS staff are experienced at writing NPDES permits: EPA encourages WP,.S
staff to attend relevant ~ courses to update and broaden their expertise as training funds
b~ome avaiIable. At the request o~¢RWQCB 4, Region 9 will be pleased to conduct a one-day
whoJe effluent toxicity (W~T) training cour~ at the g, WQCB 4 offices during FY 1999,
NPDES Permits--EPA .Conclusions
Watershed Mana~zement Initiative (WMI) Schedule [’or Permit Issuance
In FY 1994/1995, RWQCB 4 had a NPDES permit backlog (individual permits including
storm water) with nearly 70 pereertt of their permits requiring reissuance. In 1995, RWQCB 4
implemented its watershed permitting approach in accordance with the WMI, whereby priorities
for permit issuance have been established consistent with emphasis on priority watersheds. At
the completion ofFY ~ 997/1998, RWQCB 4 is reissuh~g all permits in accordance with their
WMI schedule for permit issuance, with only a few nfinor permits remairting backlogged. This is
a significant aceomplislunent.
¯ Storm Water Permitting
The Los Angeles County storm water permit ~$4) was reissued m July 1996. EPA was
heavily involved in developing the dram permit mad endorsed its reissuance. This review utilizes
storm water permitting guidance available in 1996, which EPA used at that time to evaluate the
reissued permit. The most important component of an MS4 permit is the storm water
management program (SWMP). This pea-mit specifies highly detailed and well thought-out
requirem~cas for flae SWMP. RWQCB 4 is commended for its efforts m the development of
these requirements, and tbr its extensive outreach to interested parties in the development of the
SWMP mad other perrmt requkements.
EPA suggests tlmt RWQCB 4 includn each of the requirements for an annual report as
.,rpeeified at 40 CFR 122.42(e) in its MS4 permits. Although the Los Ar!ICles County MS~- pemait
requires compliance with 40 CFR 122.42(c), the list of annual reporting components which is
included in the permit omits any reference to budget information. A permittee may mistakenly
’only respond to the specific requirements as set forth in the permit. The suggested change would
reduce the chauee for such an omission.
EPA suggests that RWQCB 4 consider encouraging public agencies that develop general
public education programs on reduction of disehaxge of toxic materials to include pesticides in
their programs - this would be expected to result in lessening the adverse impact on water quality.
stemming fzom routine household use of pesticides. Part 2.V.C.l.b.i.aa of the Los Angeles
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o~acd trea~a~eat works withpermits reviewed-or spot checked_by EPA contained appropria~
secondary treatment s~andards, including some which were more stringent than the Federal

minimums in order to fury protect beneficial uses. In some of these permits, while EPA found
that secondary u’eatmem standards for e~fluent pH were not contained in the permit’s "Discharge
Limitations" section, they were found in the "Standard Provisions, General Monitoring, and
Reporting Requirements" section ("Attachment N" to these permits).
~4pplication of E#IuentZiraitations Guidelines
National effluent limitations guidelines set forth effluent limits for industrial eategoriez
(i.e., refineries, fourtd~ies, etc.). The guidel~es, as developed by EPA, represent a reasonable
level ofwastewater treatment which is wit!aria the economic means of specific categories of
industrial facilities. The in6t~strial perrait reviewed lay EPA (El ~egundo Refinery) ineIuded all
effluent limits required by applicable effluent limitations guidelines, WRS staff are commended
oa their implementation of the guidelines given the complex circumstances surrotmding the
discharge of process and non-process wastewaters by this facility (described in the fact sheet and
permit findings).
Imt~lementation of W~ttt~r Quality Standards
EPA recognizes that a numb~ of the RWQCB 4 water quality standard permitting
probleras ~ha~ are d.iseuz~ed !~low are partially attributable to the lack of State-wide water quality
standards for toxic pollutants. EPA’s promulgation of the California Toxics Rule (CTR) and the
State’s adoption of the Irfiand ~rfaee Wate~ arid Er~elosed Bays and Estuaries Plan’s
Implementation Policy are expected to address this issue for most constituents. In the imerim, to
ensure l~rmJts are issued as required, all RWQCBs shot~ld refer to EPA’s Technical Support
Document and to fact sheets and permits that will be provided as examples by the SWRCB, as
discussed in Appendix A, State-wide issues.
The r~ :ulations at 40 CFR 122.44(d) requite that numeric water quality based effluent
limitations be estabiizhed f~ d,i~e~arged pollutants which cause, have the reasonable potential to
cause, or eontribma to an exee~danee of narrative or numeric water quality standards. In the
permits reviewed in-depth or spot deeked, fact sheets/permit fmdhags indicate that "reasonable
potential" s~rved as the basis for many of the water qtmlity based effluent limitations. Fact
shears/statements of basis need to dearly detail: (1) the procedure by mhieh reasonable potential
was determined for the discharge (e.g., the statistical approach firom EPA’s Technical ,Support
Document.for F/ater Quality-based Toxics Control (Technical Support Document; TSD) for
~a’~er q’aal[ty-bascd toxics control, percent of objective approaeh~ detected ha ~ffluent approach,
etc.); (2) which eft’lueat pollutants were evaluate! for reasonable potential; and (3) other
important eha~aet~risaics of effluent pollutant data sets evaluated for reasonable potential (e.g.,
operationa/time l~riod which data represent, size of data set, etc.). In addition, EPA
reeorarnends that the WR.S usa a consister~t approach for determining reasonable potential.
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In some of~e ~~~m-d~A ~tb~t-~ ~ q~ _b~
e~uent l~imtion~ w~e ~t b~ on a~op~ n~c c~i~ for ex~pl~: (1) for
protection ofm "~uafic life" beneficial use, e~luent ~i~ were e~blished b~ed on less
~ngent M~ Con~t (MCL) obj~fiv~, ra~er th~ on mote ~ng~nt prot~ti~e
aquatic life cd~ and (2) w~le daily m~imum limk~ were e~blished b~ed on available
acut~ aq~tic lffv ~ite~ no moa~ly av~age !~i~ were ¢~b~hed b~ on av~lable ~
aquatic lifv ~. EPA ~so fo~d ~at ~ ave~ng period for a ~ven n~edc
objecti~criCe~on w~ no~ con~nfly a~lied ~o pe~. For ex~ple, the avcragi~ period for
the same objvcfive shoed not ~ "d~ly ~~" in one permi[ md "money average" in
mo~r pe~it. ~PA supers ~at the ~S develop goc~s to ensu comigent
implementation of obj~v~cfit~a ~ re~t ~o ~nefi~al ~e ~otecfiou, r~ble
~tent~ dete~atio~ ~d efflumt li~t av~a~g ~riod (see a~o EPA’s Technical Support
Document, Chap~r 3, E~u~t C~ctefi~fio~ ~d Chapter 5, Pe~it Req~em~).
In all i~md s~ace ~ter disc~ge ~its ~ewed in dep~ or s~t cl~ked, ~
metes e~u~ l~i~ were not property develo~d. ~e "tb~" requ~d for most metals e~uent
l~its in the~ pewits ~ ~e "di~olved" fo~ rather thin ~e "Xot~ recov~ble" tb~, ~
defm~ h 40 ~ 136. E~ressing wm~ q~ity obje~tiv~cfitefi~ for metals ~ the di~olved
fo~ poses ~e n~d to ’~sla~" be~n ~ssolved ~d tot~ recoverable me~ fo~s for the
pu~ose of~DES ~, so ~t to~l ~ovemble e~uent 1~ for me~s cm be established
~ r~d by 40 CFK 122.45(c). ~s ~lmion is necess~ ~ea~ chemical eon~fions ~
~bient wate~ ~equenfly ~ffer sub~fi~ly ~om ~ose in e~uen~, aud ~ere is no ms~ee
that e~m ~ie~late me~ ~11 not dissolve a~er ~scharge.
A ’~sl~or" ~ ~e ratio of dissolved to tot~ r~vemble m~al eon~atio~ ~ m
e~uent ~es ~ ~e ~eivh~g water, md is ~d to e~te ~e coneemrafion of
recoverable met~ in ~ e~uent 0.., ~e w~eloM ~location ~ on a ~L or ~at~
~i~ a ~r qu~ obj~tiv~efit~on) ~ equat~ to a di~oNed ~s~e~ coucen~fion equal
to ~e ~solved obj~fiv~eritefion~. Th~ ’ao~ recoverable" ~telo~ ~locafion ~senm ~e
m~ ml~e ~ ~11 ~I ~low a~t of ~e "di~lved" obj~vdcfitefion. To~!
~v~ble meal e~t l~its ~ e~blish~ b~ed on t~s wmtetoad aHo~don. ~ere ~e~eeific "u~lato~" ~ve not ~n develo~ EPA ~co~en~ ~g ~izefia conversion
faetom ~ derail ~m. EPA notes that Water Effect Kafios (~) should be used ~o

WLA~ =
WLA~
C
Ct

,’where
=
=
=

=
~

total recoverat)le wastefoad alloca~on
con~n~on
total r~ov~b~e ins~eam ~n~t~n equal to ~e dis~lv~ criterion

(i.e., "~so~e~" ~ter~on * t~nslamr)

=

upstream

=

e~u~t
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devdop site-speci~ obje~tives/cri’t~a¢ not "dissdv.ed" ~ limits, as allowed in RWQCB 4
permit conditions. Also, in some permits, EPA found that harduess values for the "effluent"
rather than the "ambient water body" ~vere used to determine applicable water quality criteria for
some metals. EPA recommends that ambient hardness values b~ used to determine applicable
water quality criteria for metals.
~lgmentation o[Whole ~[[!uent Toxicity
EPA recognizes that a number of the whole eftluent toxicity (WET) permitting problenas
discussed bdow axe partially at’~butable io the lack of a State-wide implementation policy tbr
toxicity. Progre~ in addressing these issues.i.s expected once the State adopts its Implementation
Policy for toxies standards for inl~md surface waters, euelosed bzys, and estuaries of California.
EPA recommends lhat permits require sensitivity screening using a vertebrate and an
invertebrate tbr acute toxicity test species, as recommended in the Technical Support Document.
Most permits reviewed in depth or spot checked teq~i~ed both acute and chronic WET
monitoring, and most inland surface water discharge permits required chronic .toxicity
monitoring in the receiving water. While these perrni~ required sensitivity screenir~g using a
vertebrate, invertebrate, and alga for ehroni_.___~c toxicity test species, they did not require sensizivity
screening using a vertebrate and an invertebrate for acute toxicity test species. In addition,
pertni~ zl~utd reqt~e that all WET and receiving water testing be conducted using the mosl
current acute and chronic toxicity test methods manuals approved under 40 CFR 136.
In all inland surface water discharge permits reviewed or spot checked, EPA tbund that
chronic toxicity limixs (using lhe Basin Plan’s narrative objective for ~oxieity) are applied to the
"receiving water" rather than the "effluent." Subsequent Io the EPA review exit briefing, further
analyses indicated that for at least one of these facilities where there had beeu chrortic toxicity
problems with the effluent (Til!man WRP; s~ Ezfforeement Case Studies section of this report),
the permit was reissued with receiving water limits fo~ chronic toxicity rather daan effluent limits.
EPA wishe.~ to emphasize that receiving water limits ~br chronic toxicity may be used to
complement, but e~not substitme for water quality-based effluent limits for chronic toxicity
when required by "~¢asouab|e potential" regulations at 40 CFR 122.44(d)k Where effluent data
for chronic toxleity demonstrate the "r~asonable potential" to exceed the Basin Plan’s narrative
objective for toxicity, regulations a~ 40 CFR 122.44(d) ~ water quality based effluent limits
tbr chronic toxicity or for the pollutant(s) causing the toxicity. Where receiving water limits for
chronic toxicity are warranted, EPA recommends that the permit clearly establish ~e distartee L
downstream of the eff/uent discharge within which chronic toxicity may occur, consistent with
Basin Plan chronic toxicity mixing zone provisions (<250 feet).

W’tfil¢ this statement is madc in the context of our review of implernentation of wbol," effluent
toxicity in pet~aits, it also applies to any pollutant discharged under the blPDES.
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Several ~.~-d~l~ireontain~ "Toxi~my ~oa ~ (TIE)
trigger" conditions following exeeedanees of 1 TUc in the receiving water; EPA supports using
the magnitude of I TUc as a benchinark for triggering investigation into the causes of toxicity
and as the basis for establishing water quality-based limits for chronic toxicity when reasonable
potential is demonstrated.
All permits reviewed in depth contained "TIE trigger" conditions based on the observance
of "consistent toxicity," or toxicity observed over "ix" consecutive months; however, these
permits did not require accelerated effluent monitoring for toxicity following the exeeedance of
an effluent, limit or.benchmark where no effluent limit has been established. Where accelerated
ef~auettt monitoring is not ~equired following such an exceedance, EPA is concerned that critical
levels of effluent toxicity may continue for an unacceptably long period of time before any action
to red’one efflutmt toxicity is required by the permit. Ttds is of speeiaI concern where effluent
momitoring requirements for toxicity am infrequeut in relation to the frequertcy of exeeedances
that trigger action by ~, l~rmitte~ to reduce or identif3’ the cause(s) of toxicity. Region 9’s
recommendations for aeeelerated effluent monitoring tq~llowing the measurement of effluent
toxicity at critical levels may be found in the Regfons 9 and 10 GuidanceJbr Implementing,
lr/hole Effluent Toxicity Testing Programs (Denton and Nerves, 1996).
Finally, understanding that ammonia, in conjunction wifla other toxicants, may be
responsible for toxicity at critical levels, EPA recommends that standard permit language
speci~ing the conditions under which ammonia can be removed during a toxicity test be
updated. When the suspected toxicant is ammonia, reeommende.d procedures for identifying and
evaluating the cause(s) of toxicity ar~ oudined in pages 5-7 through ~-9 of Regions 9 and 10
Guidance for Imt~lement~ng Yc’hole Effluent Toxicity Testing Programs.
Other Permitting and Doc~..memation._Reauirements
In t~o or’the six permits reviewed in depth (Simi Valley WQCF and Tapia WRF),
effluent or receiving water monitoring requirements for some pollutants with effluent limits or
receiving water limit~ (e.g., chronic toxicity) were omitted from the monitoring and reporting
program. This shou/d not be allowed. Despite these two cases, EPA believes that only on
occasion do these types of omissions occur a~d that it is routine procedure for RWQCB 4 to
include monitoring requirements for all pollutants with effluent limits and for ambient toxicity
when a permit contains a toxicity "receiving water limit" or "receiving water objective".
The fact sheet (or statement of basis) and supporting documentation serve as the primary
basis for defending a ~ermit in an administrative appe~ mad, ultimately, in the courts.
Regu/ations at 40 CFR 124.8 require that fact sheets contain the following information:
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a summar~ of th~ bas~s t’o~ th~ t~ntafive permit conditions including reference to
applicable statutory or regulatory provisions and appropriate supporting ref~’e~ces m the
adminimsfive record; ~md
any calculations or other necessary explanations of the derivation of specific effluent
limits and conditions.

The fact shee~ts prepared by the WRS provide summary explanations for permit
requirements, and specia/attention is given to the source document for water quality based
effluent limitations. Additiorml explanation detailing xhe basis for requiring water quality based
effluent limitations needs to he provided in the fact sheet, inckidmg remsonable potential
procedures and the methodology us~t m implement water quali~ objectives/criteria as effluent
limits.
FoT some p~rraits .~vie~d in depth, fact she=ts/p~rmit f’mdings did not indicate whether

antibacksliding requirements at Section 402(o) of the CWA (see also 40 CFR 122.44(I)) and
Section 303(d) of the CWA hav~ be~n met Pert’nit fac~ sheets/statements of basis need to clearly
document wb~a’aer antibacksliding requirements are met.

In general, facz sheets/permit findings for the reviewed and spoz ch¢cke.xl permit~ did not
appear to establish whethm" th~ permi~ is consistent wit~ Stat~ and fedm-al antidegradation
policies. The fact sheet/statement of basis needs to document whether the permkted dischergc is
consistent with State and federal antidegradafion polici=s.
As discussed above, the need for greater sp~ificity in facZ shems is a State-wide issue.
To ensure permits are issued as required, all RWQCBs sEould refer to EPA’s TectmicalSupport
Document and to fact sheets and pexmits that will b~ provided as examples by the SWRCB, as
discussed in Aplmadix A, State-wide issues.
~ tardPermit.Co~ditions
Standard permit conditions in 40 CFR 122.41 and I22.42 delineate the legal,
administrative, and proc~ural r,xtuirements for all NPDES permits. Standard conditions may be
incorporated into the permit verbatim, or by specific reference to the regulations. The use of
standard conditions h¢lps ensure uniformity and consistency of all NPDES permRs issued by
extthoriz=d States or EPA. NPDES permits adopted b:," RWQCB 4 contain these standard permit
conditions in the "Standard Provisions, G~neral Monitoring, and Reporting Requiremems"
s~c~ion (NPDES l~rmiZ "Attachment N"). EPA r~view=d "’Attaobmen~ N’" dated April 21. 1997,
zmd concluded that it should b~ updated with respec~ to violation pm~alties, sludge conditions,
and reporting requi~e.mems. EPA also noted *Aat at least two different versions of"Attachmem
N" (i.e., April 21, 1997 and May 1~, 1997) are being used by ~he WRS. Because attachments
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~clude ~1 a~c~, including "A~chment
Memora~um of ~eement (~0~

~ MOA ~gquir~ments ~ g~¢~ly followed by RWQCB 4.
seem to bc provid~ to ~A for renew ~ time ~s s~d und~ ~e MOA,
a~ac~e~ ~d fa~t sh~temgnts of b~is do not a,~omp~y thesc submits. EPA
reques~ that ~e prance oYs~ding to EPA all pc~it a~ac~cnts ~d fact shec~ ~or major
~ts ~ rein~tcd.
EPA h~ noted ~at d~ng ~e pubfic cogent period, ~ RWQCB 4 ente~ into
negofiafio~ wi~ the p~iU~ ~d o~ ~t~ested p~ie~, su~t~fiai c~ges may be made
~he ~ofi~ t~tatNe ~it prior to adovfion by ~e RW~B’s Bo~d. tn ~cord~ce wifl~ 40
CFR ] 24,10 ~d o~ law w~d~ ~mblish~ ~e ~d~ for te-i~fiafing public notice, a second
public notice may ~ ~e~ ~ R~QCB 4 changes to tentative p~ are "’~bst~fi~" or
when ~ ch~ges c~ not rc~onably be ~idered a "]ogic~ outgroW" of ~ public
judgment c~l, r¢-no~cing may avoid procedm~ challenges ~d b~ out ~y l~ge~ng
~bsmfiw ~on~e~. T~s i~e may be of Stat~-~de con~r~ in add~on ~o ~hose State-~de
iss~ d~c~sed in Ap~n~ A.
Perm# Modi~cation Procedure.X
[tx i~ review, EPA noted ~t p¢~t modification, ~eci~ly modifications to
mo~to~g and te~g pro~s ~ch ~t in l~s ~gent pc~it condition,
~ucn~y made by th~ Ex~u~ve Officer. M~y of ~ese modifications ~ major m~fica~ons
~ dc~ by regula~o~ at 40 C~ I~.62, ~d m~t ~ properly public noticed ~d subj~t to
~ procaines (s~ also ~ MOA). D~g ~e ~-dep~ r¢view of major p~, EPA fo~d
t~t RWQCB 4 improperly m~ified on~ of the pewits subsequent to
~de~c pe~it cnforc¢abili~, th~efore. EPA req~s ~at all ~it modifications be
~ondu~ in ac~~ ~ applicable reg~a~ons. ~s is~ ~y
in ad~on t~ ~o~ S~te-wide issues disct~ in Ap~ndix A~
Compliance_Schedules
As established by 40 CFR 122.47 and applicable case law, NPDES permits cannot
contain compliance sch~lules for achieving water quedity based effluent limitations unless an
au~orizing provision is included in a State’s water q~aliry standards. The primary water quality
standards domm~ent in the Los Angeles Region is the Basin Plan. The Basin Plan contains a~
authorizing compliance schedtfle provision for ammonia objectives, but not/’or other cfflu~nt
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poll~mnts routinely rsglflatexL~l~PD-~r.S_pez~z~ils. ~¢eaM permit~re~iewed in depth or spot
checked by EPA contained unauthorized compliance schedules for water qualily based ei"fluent
limitations without an authorizing provision in the applicable water quality control plan. EPA
requ~:es that when a~ authorizing compliance schedule provision is not included in the app|icable
water quality control plan, the permit musl be issued with a companion enforcemem order
cor~a.in~n~ appropriate complianc~ schedule conditions. This was one of the bases for EPA’s
subsequent objections to the reissaance of permits for Ti[lman WR.P, Glendale WRP, and
Burbank WRP and SPP. EPA’s concerns were fully addressed by RWQCB 4, and Time
Schedule Orders (TSOs) for thes~ facilities have bee~ issued. Tlds issue is of State-wid~
concenu, as discussed in Appendix A.
EPA CONCLUSIO~IS SU, .~!y[. ARY--PERMITS
Strengths
I.

2.
3.

~.

5.

In FY 199~/! 995, RWQCB 4 bad a NPDES permit backlog (individual permits i~cluding
storm waler) ~d~h neatly 70 percem of their permits requ~ng reissuance. AI the
completion or" FY 19971199g, RWQCB 4 was reissuing all permits in accordance with its
workplan sch~lule for pern~it issuance, with only a few minor permits remaining
backlogged. This is a significant accomplishment.
RWQCB 4 is coordinating the setting of water quality standards with IqPDES permitting
using a rotating priority watershed approach.
RWQCB 4 is establishJr~g water quality based effluent limitations for toxic chemicals in
~PDES permits when the RWQCB finds that a discharge causes, has the r~asonable
potential to cause, or contribute to an exceedan,ae of nm’rative or numeric water quali~y
objectives (i.., has "reasonabte
Where reasonable potential is eslablisbed and numeric water quality objectives for toxic
chemicals are lacking, RWQCB 4 is using the Basin Plan narmti’~e toxicity objective
conjullction with protective numeric criteria for toxic chemicals (e.g., NTR criteria, Gold
Book criteria,, etc.) to establish water qttality based el:fluent limitations which in most
cases ensure protection of beneficial uses. Lack of State-wid~ water qttaiity standards *’or
toxic pollutants is a State-wide issue, discussed below.
P,.WQCB #s IRPDES l~rmit files were orderly, current, and readily available for review.

Required Chanl1_e_.s-.-.State-wide Issues
I.

The current lack of Stale-widewater quality stmdards for toxic pollutants, and the
absence o~" a plan o~" implementation for ~slablishing water quality basegl e~fluem.limits
for toxics and whole effluent toxicity, results in NPDES permit issuance problems at all
the RWQCBs, including RWQCB 4. L=’PA Promulgation of the California Toxics Rule
(CTR) and the State’s adoption of~e Inland Surfac~ Waters and Enclosed Bays and
Estum’ies Plan’s Implementation Policy are expected to address this issue for most
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refer to EPA’s Technical Suppo~ Document md to fact sh~ts ~d pe~ ~at wi~ be
provided ~ ex~ples by ~e S~CB. D~ng ~e pe~ p~or to adop~on ~d
implementa~on of~e ~ ~d ~e toxic ~d~ for ~l~d ~aee ~te~s, enclosed
bays, ~d ez~e~, ~1 RWQCBs should develop a pe~it~ process to e~ure
eo~i~ent e~ab~ent of water q~li~ ~sed efflu~t limits ~g B~in PI~ objee~ves
~d o~er 9rotec~ve a~fic ~teri~ ~ addition, d~ng ~e ~dod prior to adoption ~d
~plnm~mtion of Tot~ M~ D~ly Loads (~Ls) for 303(d) ~ watt. all
RWQCBs should d~eIop a 9ermi~g 9ro~ss ~hich e~es consistent e~blis~ent of
water q~liW b~ed e~ueat I~ for disch~ges to 303(d) listed watem ~om ~Ls
where disch~g~ ~e fo~a to con~ ~11u~ ca~g or contdbu~g to
a~a~ent.
Adoption of NPDES ~ by ~e RWQCBs con~ng comp~imce schedules for water
qualiW b~ed ~uent limitations is not allowable (in accordmce wi~ 40CFR 122.47 md
~plieable c~e law [i.e., S~-~ Cmbe, Inc., NPD~ Ap~ No. 88-5]) ~ie~
a~ho~ug pro~ion ~ conta~ed ~ the applicable water q~Ii~ conwol plm (e.g., B~in
Plan. Ocean Plm, etc.) EPA req~s ~at when m au~od~ng eomplimce sch~ule
pro~si~ is not ~cluded ~ ~e applicable wa~t qu~i~ con~ol plm, the pe~t must be
issu~ with a eomp~on ~orcement order conmi~ng appropriate eomplimee ~hedule
conditions. RWQCB Cs B~ PI~ eon~m m auto,rig c~mpli~ce ~hedule
prov~ion for ammo~a obj~tives, but not for o~er e~uent pollu~ts mutely regulated
in NPDES ~rmits. Seve~ RW~B 4 ten~ive ~m~i~ m~ewed ~ d~ or
checked by ~A cont~ed tmau~ofized ~mplimce ~hedules for water qu~i~ b~ed
effluent limim~ons ~om m ~ofi~g pro~sion ~ the app~ble ~ter qu~
coa~ol p[~. EPA’s coa~ were ~lly ad~s~ md Time Schedde Orders (TSOs)
.~e facili~es were isled by RWQCB 4 to meet ~s ~ent.
All RWQCBs ~cIudi~ RWQCB 4 n~d to e~ ~t 9e~t fact sheeWstm~en~s of
b~is ele~ly e~ablish ~at pe~ we consistent with applicable mama, reg~afions, md
~li~ (e.g,, feeble ~tenfi~, ~fibac~lid~g, ~blis~ m~ zones, de~i~ng
dilution er~its, etc.). Along ~th ~~ ~pl~atio~, RWQCB n’s fact sheem n~d to
pro~de addifio~ expiation dewing ~e b~is for r~g ~ter q~ity b~d
e~nt l~imfiom, inelud~ m~onable potential pr~ed~e~ md ~e m~olo~ used
to ~plement water q~li~ obj~v~cri~fia ~ e~u~t ~.
App~pdate ~iv~g ~t~ ~ita~om l~guage, for wl~ch acceptable model lmguage
w~ developed by EPA. S~CB, and ~e Calitb~a Sto~ Water Qu~i~ Task Force,
needs to be included in ~ fo~e~m~g m~cip~ sto~ ~ater pe~i~ ~m ~1 ~e
RWQCBs, ~clud~g RWQCB 4.

Required Cbanees--RW~B a
1.

~ aecordmee ~ 40 CFR 122.45(e), RWQCB 4 m~ esmb~sh me~s effluem limits
~e "to~ ~v~ble" fo~ rather ~ ~e "dissolve" fo~.
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In ae.~ordange with 40 CFR 122.44(d), where recent toxic chemical ~ data indicate
the "reasonable potential" to exceed the Basin PLan narrative toxicity objective protecting
aquatic life beneficial uses, RWQCB 4 must establish water quality based effluent limits
for that toxic chemiea[ usirtg rmmeric Basin Plan objectives (or other protective numeric
criteria when numeric objectives are lacldng) tha~ will protect aquatic life beneficial uses.
For example, a MCL objective should not be used to protect aquatic life beneficiaI uses
wher~ aquatic life criteria are available and more stringent than the MCL.
In accordance ~th 40 CFR 122.44(d), when recent chronic WET data indicate the
"rea~ortabl¢ poteutial" to exceed the Basin Plan narrative toxicity objeclive, RWQCB 4
must establish water quality based effluent limitations a’or either chronic toxicity or for the
poilu~am(s) ~using the toxici~.
In accordance with 40 CFR 124. I 0 mid case law which establishes the standard for reinitiating public notice, RWQCB 4 must conduct a second public notice when RWQCB 4
changes to tentative p~m-aits are "substantial" or when permit changes can not reasonably
be considered a "logical outgrowth" of the public comments received during the comment
period. This issue may be of State-wide concern, in a~dition to those State-wide issues
discussed ia Appendix A.
In accordance with 40 CFR 122.62, RWQCB 4’s major permit modifications must be
public noti¢~i and subject to appeal procedures. This includes changes to permit
monitoring programs which result in less stringent permit conditions. EPA notes that this
issue may be of State-wide concern,, in addition to those 6tate-wide issues discuss~l m
Appendix A.
h~ accordance wi~ applicable ~se law, RWQCB 4’s expired permits may not be
modified (Tillman). EPA notes that this issue may be 0f State-wide concern, in addition
to ~hose State-wid~ issues discussed m Appendix A.
In accordance with 40 CFR 122.440), permits is:~ued by RWQCB 4 with pollutant
effluent limits must r=tuire monitoring for those pollutants.
NPDES permits and related information need to be submitted by RWQCB 4 ~o EPA in
accordance with the MOA.
COMPLIANCE

EPA Evaluation Procedures
Activities conducted at EPA prior Io the June 1998 RWQCB 4 office visi! included the
review of data (obtained quart~ly from the State’s Waste Discharger System (WDS) data
system) in EPA’s Permits Compliance Syslgm (PCS) data system, review of the quarterly noncompliance reports (QNCRs) submitted by RWQCB 4 from FY 1995 tl~rough 2rid quartgr FY
1998, and review of the stir-monitoring reports (SIVIRs) for the same period.
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Fidd~i.~ies ~the RWQCB.4 M-rice included mmrvi~ws-with the.unit chiefs (also
referred to as "seniors’~ in the Watershed Regulatory Section (WRS) and 11 other staff of the
WRS, review of files maintained by the slaft~ and review of staff inspection notebooks.
Eubsequent to fl~e field ~:’;iew, supplemen~e2 tuformation ~vas gathered from telephone
conversations with one of the above and two additional staff" members.
WRS staff’me responsible for all activities t~om permit~h~g through compliance and
irfformal (and occasionally formal) enforcement. There~br~, it was not possible to estimate the
resources miIized in ~ndividua! program activities such as inspections or SMR review.
~Cqmpli .ance Trackin~-Procedures
RWQCB 4 has developed and is piloting a new data system, the Environmental Reporting
Information System (ER!S, now known as SWI"M), to replace ~e existing State-wide WDS.
ERIS/SWIM has expanded capability as compared to WDS in terms of prograras it can Imndle,
~ of use., and ready expansion of data fields. ERIS/SWIM is also designed to receiv~
electronic data submission from dischargers and automatically compare submitted data to
requix~ments, thus eventua||y Ielieving staff ~om doing manual compliance determh~ations.
SMRs and other reports required by N’PDES permits are ~’ece~ved and date-st~anped at a
csntral location. The receipt date is entered into ERIS/SWIM and the report is routed to the
appropriate senior; the senior then routes it to the staff resporaible tbr the facility. The staff
reviews the reports and, exercising discretion, prepares a Level I l~tter (signed by a senior) if the
report is inadequate. The staffwi~ aJso generate a Level I letter in the case of non-rcccipt of a
due report~ k is cxpe.~t~[ that ER.ISISWIM will generate non-r~ccipt l~tert, in ,,he future after due
dates are coded. S¢~ the F.mCorcement Procedures sectioa df this report for discussion of
~Levels".

Monitoring files are kept at the individual staffl~rson’s office. The s~aff reviews the
SMRs using the actual permit or a summary sheet as a compliance refeten¢ ~-, and enters
information about the review (date, violations, etc.) onto a SMR. summary review sheet (orange
sheet kep~ on top of the SMt~ in the monitoring file). For violations ~hich warrant action o~her
than a telephone call, a Level 1 or Level 2 letter (EO signature level, similar to a Notice of
Violation) is prepared and routed up to a senior for review and transmit~ to the facility, or a
recommendation for Level 3 action (formal enforcement, which includes clean-up and aba~ement
orders (CAOs), cease and desist orders (CDOs), administrative civil liability complaints
(ACLCs), and civil and criminal litigation) is routed up to a senior for review/transmittal to the
Standards and Enforcement Ul~Jt tbr action. On oecasio~L depending upon workload, WRS staff
will prepare the Level 3 action.
~ll outgoing correspondence, regardless of signature level, is accompanied by a green
mail eheddist sheet which serves as the route slip/concurrence sheet tbr the document and is
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mut~d:to/~.~h~ unit and~ecti~tI~hin:~ The mail checklist is stnr~in acr, ntm[.locarion for
approximately three months aRer the document is signed. If no problems occur with the
document, tim mail checklist is r~cycled.
Telephone conversations ~dth permiuees are recorded on a Record of Communication
form and are filed in the facili~! correspondence file. This includes "dings" for minor violations
when the staffperson decides that s Level 1 letter is not warranted..Phone complaints received
fzom ~e public ar~ normally handled by sr~’f zesponsibl¢ for the facility and the complah~ts am
written up on a SpilllComplain[ Report tbrrn. FolJow-wl is documented on the form which is
then filed in the correspondence file. If the complaint is about a storm wat~ probl~n which
normally would br hand]ed by a municipal separate storm sewer system (MS4) program, the
complaint is forwarded to the MS4 agency for follow-up. Currently, RWQCB 4 is entering
records of spills and complaints into its violation and enforcement tracking system and are
included in the EO’s report to RWQCB 4’s Board. However, the current system does not
accommodate ~utomated tracking to ~n~sum ~hat follow-up- is accompiish~d. EPA notes that the
State-Wide Information Managemtn~ System (SWIMS), when {mplemented,. can accommodate
automated u’acking of follow-up
Monthly, WRS staff members give information to the urdt chiefs on SMRs received and
¯ reviewed, with highlights of problems nomd. The unit chief includes this intbrmation in a
monthly report ~o th~ WRS section chief. Quarterly, WRS staff" also pmpar~ a form r~garding
all violations noted (all programs, notjnst NPDES), actions taken, and other inlbrmation..The
completed forms are given m the permit coordinator who is responsible for a number of trac "Idng
systems and reports for violations: spills, enforcemem actions, and public information requests.
The permit coordinator consolidates the violations information into a quarterly violations
summary report which is s~nt to the EO as an attachment to the quarterly report. This report is
made available to the public on the RWQCB zt web size (bttp://www.swrcb.ca.gov/-rwqcb4).
Quarterly, WRS staff prepares the Quarterly Non-Compliance Report (QNcR) for each of
their assigned facilities, as necessary, The permit coordinator compiles each individual QNCR
into one report and sends it to EPA. Questions from EPA regarding content are ref~u-red to the
appropriate staff person.
Com~|iance Trackin g--Conciusiol~,~
The monitoring files reviewed by EPA were complete, well organized, and the summary
review sl~ts were compl~rzi promptly. The W’KS staff interviewed by EPA had a good
knowledge of the compliance sta .ms of the facilities for which they wrm responsible. There is
little chance that non-reporting can occur withou~ action or that noncompliance wLll b~
unobserved. Them arc som~ problems, however, which need correction in the reporting of
noncompliance.
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Soma_ofthe.~.no~ gram’leg cemain-violatinns on the fvmas which comprise
RWQCB 4’s qtaarterly violations summary report, the QNCR, or bod~. In some eases, staff may
be using discretion in deciding that the violations are not important enough to report. This is
counter to the intent ofthe report. Discretion can be factored in at the actions part of the report,
but all violations should be ~eported. In one case, BKK Corporation, staff was malting
compliance determinations based on an interpretation of the pemfit rather than the permit itself.
The metals limits in the 1991 l:mzrnit did not state what fi)rm (total, total recoverable, dissolved)
the limits took. Without such delimitation, the plain meaning is total-metals. It is not proper to
factor in discretion when determining compliance. RWQCB 4 needs to implement a solution to
the BK.K Corporation technical noncompliance problem. Since the review, EPA notes that
RWQCB 4 rescinded BKK~s permit and enrolled it under the General Industrial Storm Water
Permit.
In another ease, Ventura RCSD-Santa Pau/a, no information was provided on the QNCR
for this facility even though it was in significant noncompliance (SNC) with BOD limits for the
October 1997 through March 1998 period. The aaff person said that it was not included because
the information regarding noncompliance had been Ibrwarded to the Standards and Entbreement
Unit for action. The faciliw still should have been reported as SNC on ~he QNCR.
A potential problem observed was the way in which reports from the perrnittees are being
tracked. The date that a report is physically received at the RWQCB 4 office is the offici!l
logged date for compliance purposes, However, a review ofRWQCB 4 permits indicates that
most, if not all, reporting requirements are phrased as "transmitted" or "submitted" without
definitions being provided for these terms. The plain meaning of these terms is %ent." Thus,
rather than track by receipt date, the WRS should be tracking against "sent" or postmarked daze.
This is hard to do, as few reports are sent certified mail and postm~r~ are often illegible or
missing. However, enforcement could be compromised by using the wrong triggering date.
RWQCB 4 has implemented procedures u) ensure that permitters are notified of their respective
"date certain" report due dales. The ERIS/SWIM system is now being used to track report due
dates and receipt.
The WRS has experienced some difficulties in the preparation of the QNCR. especially
since 1996, when EPA added non-mouthly averages to the coverage. Neither the permit
coordinator responsible for the QNCR nor staffhave had Waining on preparation of the QNCR
and none were familiar with the 1996 coverage expansion. Adequate preparation of the QNCR
(quality and content) is of State-wide concern, as discussed in Appendix A, State-wide issues.
In _spe, etions--Proeedure~s
Each WRS inspector provides the WOS coordinator with a schedule of inspections to be
accomplished during the upcoming inspection year (July 1 through June 30). The scheduled
dates are entered into W’DS and serve as a reference for tixture accomplishment reports,
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IRspcctia~s~ gcaea~lly.oont~,,~ without natir.¢ orwiltLa.oag-day notic~ to all
facilities, except for Department of Defense facilities (which require additiona! pre-notice) and
power plants (which need enough notice to arrange for an environmental representative to b~ at
the facili~). Almost all of the mmual inspections of major facilities are smnplmg inspections.
Tl~e inspector sets up the automatic sampler for the effluent sample or~ the first day of the
inspection, conducts the inspection, and retrieves the 24-hour composite sample on the second
day. A sample of the influent, when needed, is obtained by splitting a sample taken by the
permittee. Samples are delivered, using chain-of-custody procedttres, to the State laboratory in
Los Angeles for analysis. The State lab provides the sample bottles (with preservatives, if
necessary, already in the containers) and cleans the automatic samplers after use.
Inspection findings are recorded either in a bound notebook or on loose-leaf paper during
the inspection. The inspectors check the standard items during the inspection, including facility
site review, operations and maimenanee, records, and reporting and compliance schedules.
Laboratory analytical procedures are not evaluated as part of the inspection as the permits require
the use of State-certified labs tbr self monitoring and analysis. Compliance with EPA sludge
regulations is also not normally evaluated, with the exception of the Tapia wastewater trealmem
¯ plant where sludge problems have been observed.
Once back at the of-JSce, the inspector completes the Facilities Inspection Report (SWRCB
Form 001). The report usually does not contain any narrative description of the findings of fine
inspection unless non-compliance was observed; an exception to this may be if it was the
inspector’s first visit to the faeilily. The inspector may wait for the sampling results to come
back from the Sta~¢ lab (usually one month) or may indicate "pending" on Form 001. A copy of
Form 001 is then sent to RWQCB 4’s WDS coordinator foi dam entry. After data input, the
WDS coordinator indicates by a cheek mark on Form 001 that the data has been entered and
keeps the form in a tile. When the lab results are received, intbrnaation about compliance or noncompliance is written on the form and the form is fried by the inspector in the facility inspection
file. The lab results are also fried in the inspection file. [t is left to staff discretion whether or not
this information is submitted to the WDS Coordinator for entry into a "comment" field of the
WDS system. The notes from the inspection may or may not be retained, depending upon the
inspector and whether notes were ~alcen on bound or loose-leaf paper.
When non-compliance is noted, either during the inspection or as a result of sample
analysis, a narrative report is added to Form 001 and the report is sent to the p~artirtee by cover
letter (usually Level 1; see the Erd’orcement Procedures section of this report tbr discussion of
Levels) requiring tlmt the permittee explain the reasons #br noncompliance and the actions takell
to prevent recurrence. Depending upon the response, the in-~’pector may recommend escalated
action.
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The APM, in Chapter.4~.~mas c~to fnl~l EPA r~tnimmm~ts will
b~ documented using both Form 001 and EPA Form 3560-3, and that for majors the latt~ EPA
Form will be sent to EPA. The inspectors do not complete the EPA Inspection Report Fore1
3560-3 for any inspections as EPA told the State that Forms 001 and 3560-3 contain bas~caDy the
not bern sent to EPA since 1992 when inspection data started being enterext into WDS. The
APM also .states that copies of inspection reports’will be sent to the, facilities inspected, whereas
RWQCB 4 only sends a report to thcilities if violations ere noted during the inspection. As of
the time of thi~ revi.ew, RWQCB 4 lind not sent copies of inspection reports to the SWRCB for
approximately two year~
Quarterly, the W’DS coordinator prepares a report tbr each inspector which compares the
inspection Schedule in WDS with accomplishments. Copies of the quarterly reports are sere to
the seniors and the section chief. This serves as a remindor to staff regarding remaining
workload and also as a reminder to submit Forms 001 for data entry.
.I.nspections-lEPA Conclusions
RWQCB 4 is doing a good job in conducting NPDES inspections. During inspection
years (1Ys) 1995 through 1997, 126 of 132 scheduled inspections of major facilities were
conducted, for a 95 pere~-nt completion rate. This is very close to the regulatory requirement of
100 p~rcent coverage [40 CFR 123.26(eX5)]. Of these 126 inspections, 80 percent were
sampling inspections which significantly exceeds the minimum requirement. One inspection was
missed during IY ,1995, none wore missed during IY 1996, and five were missed during IY 1997.
Of the latler IY, four were missed because of increased emphasis on permitting in that particular
w~hed, and the other facility was ~ted the first monLh in the following inspection year.
However, evrn though it was known that the inspections would not be conducted, no inlbrmation
regarding commitment changes was provided to the SWRCB and, therefore, to EPA. This
eliminated EPA’s opportunity to increase the coverage to 100 percem if it chose to do so, by
conducting the inspections with EPA staffor contractors.
With regard to minor facilifi~, RWQCB 4 inspected over 97 percem of the facilities
during the five-year period IY 1993 through IY 1997, which meets the EPA policy requirement
of inspecting minor facilities at least once during the five year life of each permit.
Although detailed inspegtion report~ are not routinely pmpamfl, a review of selected field
notes indicates that staff are knowledgeable about inspection techniques and the inspections are
thorough. On-the-job in~x~tor training is supplemented by formal training, such as training by
sampler manufacturers, when available. Having ready a¢~ss to a State lab ~br sample.containers
and cleaned samplers is a considerable asset in lessening the workload involved in ~.mpling
inspections.
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Lusp~:tion reports.o£major_facilities m-~ not bemg.s~nt to.EPA as r~Inixe~by the~MOA.
For EPA to maintain its oversight role, general knowledge is needed of on-going violations and
of the State and permittee actions regarding those violations. Thus~ recei~ng copies of
inspection reports which note violations is important. Also important is receiving copies of
report transmittal letters which d~taJl ~he action needed by the pennittee as well as copie~ of the
responses ~om the permitters. For inspections where ~o violations were noted, t~ere is no
additions! information abou~ the inspection other than what iscontained Jn Form 001 which is
entered into WD~q. AS this WDS data is subsequently transferral to PCS where it is available to
EPA, EPA considers the inspection report to have been "sent" to EPA, and the requirement of the
MOA is satisfied. This issue is of State-wide concern, as discussed in Appendix A, Staze-wide
issues.
EPA has no requirement that reports for inspections with no violations observed should
be sent to the permitte~. While all EPA guidance indicates that inspection reports are normally
rant to the permitters, RWQCB 4 may choose to do otherwise. The primary purpose served by
sending such a report, other than courtesy, is to provide the pem,.ittee with an official record that
an inspection was conducted and that no violations were found. Balanced against this would be
the time involved for the additional replies and whether sufficient in.formation may have been
provided to the p~rmitt~ by the inspector during the closeout interview. Regardless, inspectors
should be careful to complete the portion of Form 001 which indicates which compliance areas
were observed/evaluated during the inspection, and not~ which areas were not evaluated. This
¯ minimizes the possibility of a p~rmitte~ claiming, should violations be found later, that the
inspector had obserr~ed and determined facility compliance wifll all compliance areas.
Inspectors’ use of loose-leaf paper rather than bound notebooks to record field
observations is of some concern, but more troubling is that some inspectors do not keep fi~Id
noms of inspections conduc~exl where no violations are found. 40 CFK 123.26 requires that
."Investigatory inspections shall be conducted, samples shall be taken and other information shall
b~ gathered in a manner that will produce evidence admissible i~ an enforcement procee~ling or
in court". Reasonable implementation of this regulation calls for records retention for at least
three years. The field notes will support findings in an inspection report as well as oral testimony
because thes~ records ar~ the actual record of the inspection and contemporaneous recordings of
observations. The notes also s~-ve as the primary evidence in any action that may be taken. For
example, a p~mittee may r~quest inspector’s notes of insp~’tion findings to defend itse|f against
an enforcement action. This issue is of State-wide concern, as discussed in Appendix A, Statewide issues. Common/n’actice for inspectors is to keep fl~eir notebooks Ibr their entire career.
Using bound notebooks with numbered pages, with car~ tak~,n so that all pages are accounted for
(’including, where appropriate, marking pages or portions of pages "’deliberately left blank"), is
the "gold slandard" of note taking for fie|d insl~ctors, and is strongly encouraged.

R0018061

EPA NPDEg Pmg~ lmpleraen~tion Revi~w--Eirad R~ort
Los ~geles Regio~ W~r ~i~ Con~l

P~¢ 26 of 45

EPA CONCLUSIONS SU~Y-~O~L~CE
S~engths
1.

2.

3.

4.

RWQCB 4 ~ ~ excellent revi~ ~d ~c~ prog~ to ~sess ~mpli~ce of
major ~d 2~ ~or NPDES p~R~s. Insp~don cov~mg~ ofbo~ major ~d minor
~ts is gogd ~d g~r~y mr~ EPA ~u~emenzs. Insp~fions of majors almost
~ways Mclud~s s~pling which exc~e~ EPA’s requirements. The sy~em developed for
scheduling ~d rr~ng inspections provides a g~d tool for ~c~ng
~ccomplis~/work m ~ ~.
~e ~acking, follow-up, ~d review p~ocess of SMRs is ¢xc¢llen~ ~d ~ff is v¢~
~owledg~bl¢ of~ compl~c~ ~ of ~ ~i~¢s. "~ files ~ complete
e~y to accrss, ¢v~ ~ough ~g krpz at ~vid~ ~rk ~om. RWQCB 4’s qu~rly
viohtion s~ r~ ~ ~ ex~H~t m¢~ for k¢¢p~g ~g~ment up-to~c on
compli~c~, ~d m~g it av~labl¢ on ~¢ ~t~ct is ~ exccll~t way to convey
compli~ i~afion to ~ public.
~c new E~S/SW~ dam system will bc a ~reat ~p fo~d in data m~ag~ment for
fl~e Stare o£ ~tb~a. RWQCB 4 is to ~ c0~n~ed Ibr its l~dsrship in dam
m~agement in s~po~ of~e State-~de pro~n.
EPA’s ~view o£~lect~ field noms ~di~te ~t ~e ~owl~geable a~ut
insp¢c~on trc~ques ~d ~ i~cfio~ ~e ~orough.

R~rsd Ch~s--Smt~de Isles
I.

2.

3.

RW~B 4% ~¢c~on ~v~ge is gener~ly adeqtmte. However, Stat¢-~d¢,
~c~mpS~ as~s~m~t at ~DES ~jor ~d ~or faciH~¢s ~ not
I~¢s includ¢ use of approp~a~ ~pl~g m~o~, ad¢q~cy of field ~ction
~d d~pth of on-sk¢ review. Not~ ~ dung ~c~o~ must b~ ret~ned by
inspectors at all ~e RWQCBs for at l~t ~ y~s, ~ feq=red by 40 CFR 123.26.
Copies of i~on repom of ~jor p~K~ ~ we II as copirs of m~o~s ~om
p~ittc¢s a~m ~ola~on fo~ow-up, mint be sent by ~l RWQCBs to EPA, in
a~r~c¢ ~ ~ Memo~d~ of Agm~ent (MOA) ~n EPA ~d ~
~ QNCRs subbed by ~ RWQCBs n~d improvement in q~li~ ~d contem.
RW~ 4 m~ m~ all ~p~ate ~olafions ~ ~r QNCR, includ~g viola~ons of
non-mont~y av¢~, in ~cord~ wi~ 40 CFR 123.45 and EPA ~id~.

Req~red C~ges--RWOC~ 4
I.

RWQCB 4 ne~s to implement a solu~on to ~e B~ Co,option t~c~ic~
noncomp~ probl~, ~ 40 CFR 122.45(c) ~d 40 CFR 123.45. S~c~ the revicw,
EPA notes ~a~ RWQ~ 4 resc~drd B~’s p¢~t ~d c~oHed it ~d= ~
Indu~ Sto~ W~
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RWQCB 4 nee~Is to ~mpl~m~nt prOl:~-’r cm’apliance ev~uaticrn ofreport.subrr~ittala, as
required by 40 C~R 123.45(a)(2)(ii)(D). At a minimum, the language i~ all fnmre
permits needs to be r~flective of the way reports will be tracked for compliance.
R.WQCB 4 is now implem~nting praotic~s to ensure ~at pc~rmittees are notified of their
respective "date ~tain" report due dales, and ths ERIS/SWIM system is now being used
to track report receipt.
The SW’RCB needs to be notified by RWQCB 4 of chmges m inspection schedules if
thhy will result hl less thin 100 percent inspection coverage of majors for the iuspection
yea~ Uufy I ’through lune 30), in accordance with the MO& to afford EPA the
opportunity to conduct remaining inspections if so desired.
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s’wrr¢.~ for the addition~l l~S~ Storm water sts~al~]~e2s_Ls, a_Staie-wide

discussed in Appendix A, State-wide issues.
Storm Water Compliance Activities
WRS compliance aeti’~itics in the municipal storm water program inelucie review,
comment, and approval, as appropriate, of submittals made pursuant to permit requirements.
WItS staff also spend a significant portion of their time involved in periodic outreach and
management meetings with co-permit’tees and other regulated entities (industrial facilities), in
with
the Los
MS4 permit
conditions’.
was a submittals
significant for
lackcompliance
of overall
1997-98,
the Angeles
WRS committed
to evaluate
10 eo-permittees
program
‘ However, there
progress in implementing the terms and conditions of this storm water permit (as re-issued in
July 1996) because the WILS had not reviewed and approved the model program components
submitted by Los Angeles Co.unty, the lead perrnirtee. The MS4’permit was structured such that
a umber of storm water management program components (e.g., illicit cormections/illegal
discharges, industrial/commercial best management practices (BMPs), etc.) are to be proposed by
the County as "model" programs. Only after Executive Officer/Board approval of individual
model programs axe the other eo-permittee cities required to adopt the model program within
their own jurisdiction. As of the time of the EPA review, five major model programs submitted
by the County had not yet been reviewed and/or approved by the WRS, thus hindering overall
progress towards achieving permit objectives.
Compliance activities in the industrial storm water program include annual report
tracking, review, and referral for erdorcement (generally informal) for annual report nonsubmittal. Staff also responds to telephone and written inquiries from the public, and inspects
sites to verify Notices of Termination and Notices on Non-Applicability, to investigate possible
non-fliers or to determine permit compliance status ofpermittee facilities. According to
KWQCB 4’s records, during State FY 1996/1997 (the last complete.year that such records were
available), WRS staff accomplished, among other things, review of 671 annual reports, issuance
of 676 letters tbr non-submittal of annuaI reports, inspection ~f 50 industrial sites, processing of
154 Notices of Termination, and response to 1,113 phone inquiries.
Compliance activities in the corn-reaction storm water program largely consist
of conducting inspections of construction sites and engaging iu occasional outreach activities.
For State FY 1997/1998, the Ventura Coastal Watershed Unit established and accomplished the
goat of conducting pre-rainy season inspections at eael~ active site within the watershed
(approximately 40). Staffalse performed follow-up inspections during the rainy season at
approximately 80 percent of the active sites.

Co-permittees are required to comply with ~e requirements of the last (1990) permit
until such time as individual elements uncter the re-issued (1996) permit go into effect.
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Storm Wamr CompLi,q~ce-l~PA ~,,~,cl.usions
RWQCB 4 s’~orm water program s’,aff arc both very knowledgeable and dc.dicated. Thcy
accomplish a great deal in spile of a re.som’ce bas~ that is both severely underbudgeled and
diverted from compliance activities due to the litigation brought by the City of Long Beach.
OversigJ~t of the Los Angeles County MS4 program has bern adversely affected by this diversion
of staff. Ovsrsighz oft.he Ventura County MS4 program appeals to be adequate. Smffworldng
in the Ventura Coastal Uni~ admirably conducted a significant number of inspections of
construction sites prior to and dm’ing the past rainy s~son.
Going in.to the review, EPA was particularly concerned about the lack of compliance
oversight or’the Los Angeles County MS4 program. Overall progress under the terms and
conditions of the storm warn" p~mit had been severely hindered due to the inability of RWQCB
4 to review/approve model program components submitted by the County as the lead p~nittee.
Since the NFDES permit is structured such that compliancr with permit requirements is
dependant upon this RWQCB 4 action, EFA believed that it was important that RWQCB # find
thr means to provide a prompt and thorough review of roo!!! program components as submitted.
Since file time oftlm review, EPA was able to assist by prodding contractor resources to
RWQCB 4 to help in the review of some of’the outstanding model program component
submittals. Also, to i~s credit, RWQCB 4 staff have conducted audits of certain individual co=
permittee city storm water management programs.
Within the industrial and construction program areas, RWQCB 4 needs to establish a.
greater field pres¢nce, both to provide an appropriate level of compliancr oversight of permitted
faci/ities and sites, and to idendfi! entities that are opiating without having filed for appropriate
I~rmit coverage. This latter point is important both as an equity issue and also as a possible
sourc~ of future budgetary rrsources for RWQCB 4’s storm water staff, as a portion of permit
filing f~es am returned to th~ RWQCB from the SWRCB in the form of storm water program
person yem:s. EPA remains concerned about the lack of res0urces for implementation of the
storm water program State=wide, as discussed in Appendix A, State-wide issues.
Finally, RWQCB 4’s storm water files aze gener~l]y both voluminous and vsry well
o~ganiz~d. At the tim~ of this r~view, ths insp~aions tracking system was limited to g~ss
r~porting of statistics, such as the total number oflnspections of industxial ~acilifirs in a given
time period. However, RWQCB # has since devsloped a ~mcking system to account for
individual in~ectJo))s and dates which was aclivmed on September I, 1998.
See also the conclusions summmies for permitting and enf6rccmsm for additional
infommZion on the RWQCB 4 storm water progrm~.
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EPA CONCLUSIONS SUMMARY--STORM WATER

1.
2.
3.

4.
5.

"RWQCB 4 is tbrtunate to have such knowledgeable and dedicated staff working in its
storm water program. Staffis accomplishing an admirable level of work given its
severely limited resource base.
The Ventura County municipal program is well implemented, with an adequate level of
oversight by RWQCB 4 staff; RWQCB 4 nominated this permit for an EPA national
award.
RWQCB 4 stuff inspected 100 percent of active ¢omctruction sites within the ventura
watershed at least once prior to the onset of the 199%98 rainy season, and re-inspected
approximately 80 percent during the rainy season. RWQCB 4 is to be commended tbr
~2~is pre~post rainy season iusl~ction protocol.
Los Angeles Coastal watershed unit stuff have started to perform in-depth audits of
individual co-permittees under the Los Angeles County MS4 program.
During the review, the need was identified for a beuer inspection tracking system, to
account for individual insp~--dons and dates rather than just total number of inspections.
RWQCB 4 is to be commended for developing and implementing such a tracking sy~tem
in S@tember 1998.
The storm water program’s files are voluminous, but well organized.

Required Changes--Sta~e-wide Issues
1.

2.

A greater inspection presenc,~ in the storm water program for both industrial and
construction sites n~eds to be established by all RWQCBs, including RWQCB 4.
Activities conducted by RWQCB 4 during 1997-98 in the Ventura watershed construction
program arc a good model for the other RWQCB 4 watershed units to strive for.
Within the industrial program, RWQCB 4 n~%-~Is Co continue and more actively sock out
non-filing facilitios. EPA r~ognizes 1hat morsas~.d efforts are underway.

Required Chan~es--RWOCB 4
1.

RWQCB 4 must review and comment on the Los Angeles County MS4 pem~it modet
program submittals. Without timely RWQCB 4 action., implementation oftkis MS4
permit is not possible.
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EPA Prerreatmen~ Evalu~ation. Procedures

The review conducted at f~PA of FY 1995 through IcY 1998 records included Discharge
Monitoring Reports (DMRs) from all RWQCB 4 approved pretreatment programs. Field
ne’er, cities at RWQCB 4 included review of selected records, intruding RWQCB 4 and SWR.CB
quarterly activity reports, RWQCB 4’s Watershed Management Initiative (WMI) information,
Pretreatment Compliance Inspection Reports (PCIs) and audits, pretreatment-related records for
rdne of the 11 pretreatment programs as indicated in the attached Table 4, and an interview with
the Water~hed Regulatory Supervisor.
Pr..e37eatment Staffing

-

RWQCB 4 is responsible for the regulatory oversight of 11 approved pretreatment
programs as listed in the attached Table a. Pretreatment program oversight is assigned to six
WRS staff members according to the watershed and associated permit-tees for which they are
responsible. Each statTmembea-is responsible for overall oversight of one to three pretrealment
programs. RWQCB 4’s WMI chapter identifies p~a’eatment inspections and audits as a
Category I core activity.
In RWQCB 4, and throughout Ca!ifomia, nearly MI industrial wastewaters discharge into
POTWs under the regulation ofpretreatment program~. The 11 pretreatment programs in
RWQCB 4 regulate over 50 percent of all significant industrial users (lUs) in California,.
including mostly large and old facilities, most of which must comp}y with complicated Federal
standards. These programs account for a significant component of the toxics control
accomplished in California under the Clean Water Act.
The complexity of the pretreatrnent program and its importance to RWQCB 4 requires indepth experienoe and expertise. Implementation and oversight of the pretreatment program
requires a working knowledge of the Federal pretreatment implementation regulations as well as
the nearly 30 categories of Federally-regulated industries. For each regulated industry, eax
understanding is required of Federal rules, development documents which support the ruIes,
industrial processes and methods, and technologies for wastewater~treatment and handling. The
SWRCB, RWQCB 4, or some combination of RWQCBs must develop the necessary
pretreatment program expertise described above, as well as in industrial user permitting and
oversight, in order to fulfill the requirements of the APM and to effectively implement the
pretreatment program. This issue is of State-wide concern, as discussed in Appendix A.
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Pretreatme~, Compliance Tracking
Quarterly and annual pretreatment reports submitted by the permittees ar~ not consistently
tracked (receipt) or r~viewed by RWQCB 4. Of the nine pretreatment programs reviewed by
EPA, only two pretreatment programs’ annual and quarterly reports were tracked ~ud reviewed,
as indicated by the inclusion of a Sel1-Monitoring 2~rogram Summary Review Sheet in the files.
RWQCB 4’s report tracking and review process Tequires change in order to comply with
the SWRCB’s Pretreatment:Program Administrative Procedures Manual (APM). The APM calls
lbr review of quarterly and auntm/reports, especially for submittal of Water Enforcement
Nationa! Data Base (WENDB) data elements (see discussion below) ~nd in preparation for PCIs
and audits. Consistent tracking and review will ensure report receipt as required by the NPDES
permit, as well as indicate Industrial U~er (IU) compliance status and adequate/inadequate
program response and implementation. The Self-Monitoring Program Summary Review Sheet is
a comprehensive log which is used to record program reviews, status, and activities, and is
recommended for use by all RWQCB 4 pretreatment program oversight
P~’etreatment PClsand.A~. its
The schedule for conducting PCIs and audits is included each year in California’s amaual
CWA Section 106 grant workplan. The WMI documents set forth the following s "tandard for
pretreatment audits and inspections: all pretreatment facilities will be audited once during a
5-year period, and for years when an audit is tact conducted, a PCI will be conducted. This is
compatible with EPA guidance. During FY 199411995, four PCIs/audits were scheduled and
conducted, but only two r~p0rts were issued; during FY 1995/1996, eight PCIs/audits were
st~heduled, but only two were cxmdueted aud had reports issued; during FY 1996/I997, eight
PC]s/audits were scheduled, but only three were c~ondueted and had reports issued. RWQCB 4
did not formally revise its PCI/audit schedule, which is required on a quarterly basis by the CWA
Section 106 work-plan, so that the SWRCB could notify EPA when PCI/audit commilmems were
not going to be met.
EPA reviewed five PCI/audit reports. This review indicated that the PCI/audits were
thorough, including findings from the last PCI/audit~ and review and evaluation of legal
authority, local limits, IU characterization, control meehanisna, compliance monitoring,
enforcement progr~.a., and program resources. EPA’s file review indicated that in only three
eases were PCI/audit checklists used to conduct the inspections. While cheek.list use is not
required by the APM, r~gular us~ will ensure ongoing consistency and thoroughness in the
manner in which PC1/audits are conducted.
PCI/audit reporu~ are complete, including findings, reconamendations, and requirements.
Of the seven reports issued by RWQCB 4, PCI reports were issued approximately three months
afler each PCi was conducted; audit reports were iss~ed approximately tour months after each
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audit was conducted, with~the exception of one which was issued throe yea~ after the audit This
delay was attn’butexl to ~ 4’s bacldogg,d Ixrfmit reissuanc¢ activities. The APM and I06
workplan require that PCI reports be completed within 60 days from the inspection, and that
audit r~rts be completed v, dthin 90 days from the audit." Three reports wrre not issued for two
audits and one PCI conducmd by RWQCB 4 during FY ] 994/I 995. However, they were
reported to EPA as conducted/coraplete. According to EPA policy, a PCI or audit is not
considered "complete" or %onducted" u~less ~ ~port is issued.
The PCI/audit reports were transmitted to the pre’l~eatment program p,rmittces by letters
si~n‘d by the watershed unit chiefs. In most cases, a 4f-day response f~om the permittce was
reque~ed. There was some follow-up to some reports in the form of correspondence, submittals,
and further KWQCB 4 review and ~valuation~ but this was not the case for all reports. It is also
noted that R.WQCB 4 has not taken any preu’eatment-related enforcement actions (tbnnal or
informal) during the three-year review period, even though FCl~audk reports included findings
aloha wi~h "requirements" which the pretreaunent permi~ee needed to implement in order to be
in full compliance with pretreatment regulations and requirements. The APM requires that in the
event of non*compliance by a discharger, the KWQCB should issued a Notice of Violation
0’,IOV, an informal action) and conduct follow-up investigations.
Copies of PCI ~-eports, audit reports, and completed WENDB forms (for entry into
for PCIs, audit~, and annua~ report ~eviews are not consistently submitted to HPA in accordance
~hh th 1tiff -workplan.
KWQCB 4 maintains forms[ files for approximately half of its approved pretreauuem
program p~rmirt¢~s. Of~h,s¢, most were in good order and current, but in some cases PCI and
audit reports were missing and had to be located. Some flies included the
Program Sumtnary Review ~hee~ as described above. I~WQCB 4 must establish and maintain
complete and current public files for each NPDES permi~tee~s approved prcrreatment tno~am.
Pretreatment PCIs and Audits--EPA Conclusions
~.CI and Audit _~.cheduli_n~
.R.WOCB 4 does not formally revise its PCUaudit schedule on a quarterly basis, as
required by the CWA Section 106 workplam so that the f~WRCB can notify I~PA when PCI/audk
conun~Unen~s cannot be met. KWQCB 4 needs to es~ab|isb procedures to ensure that audius and
PCIs are scheduJed in accordance with WMI ln~inciples m~d that the ~-PA/SWKCB is notified
quarterly of schedui¢ revisions and shorffatls.
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PCIs, A~u;lits. Reports. and Follow-up

PCIs, audits, and their reports appear to be complete and include findings, requirements,
and recommendations. Most PCI and audit reports are issued three to four months after the
imspection, instead of the req~aimd two and three month interval. Thr~ reports were not issued
for two audits and one PCI conducted by RWQCB 4 during FY 199411995, though they were
reported to EPA as conducted/complete. PCI and audit report~ are transmi~d by letter.
RWQCB 4 needs to ensure that all PCI and audit reports are issued and timely, that adequate and
timely PCI and audit follow-up investigation and enforcement is conducted, and that PC1 reports,
audit reports, and WENDB data elements are submitted to EPA. Lack of pretreatment
enforc~nacnt is of State-wide concern., as discussed in Appendix A, State-wide issues.
Pretreatment File~
RWQCB 4 maintains form~J fil~s for approximately half of its permittees with approved
¯ prerreamaent progranm for ,,vhich it has ovcasight responsibility. Of these, most were in good
order and current, though RWQCB 4 needs to establish and maintain complete and current public
files for all ofius approved prc’0reatment programs, either in the permittee’s facility file or in a
separate pretreatment file. The Self-Monitoring Program Summary Review Sheet should be
completed and included ha all prelrcarment fries.
Pretreamaent Program .Approvals a~.d Modifications
Program approvals and modifications generally have a lower priority than other
RWQCB 4 NPDES activities, and thus have lagged in zecent years. No formal
approvals/modifications, including approvals of local limits, had been done during the three-year
time period covered by this review. Thus, there was a backlog of actions needed (approval of
local limits for the City of’Los Angeles, and Burbank programs, and approval era full-level
program for Ventura Waterworks District No. 1--Moorpack).
PRETREATMENT CONCLUSIONS SUMMARY
Strengths
I.
2.

PCls, audits, and ~heir reports are complete, including appropriate findings, requirements,
and recommendations.
The Self-Mon*tormg Program Summary Re,~ew Sheer is a comprehensive log which is
used by some staff to record program reviews, ~mtus, artd activities. This Review Sheet is
excellent and recommended for use by all staff.
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~e S~CB, RWQCB 4, or some combination of RWQCBs m~ d~velop
pro~ ¢xp~ in ~d~ w~t~wat~r Wea~ent, ~e Federal categorical ~d~ds
~d ~~t regulations, md ind~i~ u~r pe~g md ovemigh~ ~ o~er to
fulfill ~e requiems of~ ~M md to e~cfively implemen~
pro~.
Smt~-~de, pre~ent ~ofity ~d work co~i~en~ n~ to be ad&es~.
~WQCB 4 n~ to establish proeed~es to ens~ that audi~ md PCIs
aecord~ce ~ ~ principles, ~d ~at EPA and the S~CB ~e notifi~ q~eriy of
~hedde revisions ~d sho~ls, ~ ~q~d by the ~n~ 1~ ~r~l~.
Lack ofpr~ent ~ore~m~t Smte-~de is of concern, ~ei~ly whe~ water
quali~ probl~s exist due to pre~ea~ent noneomplimee. RWQCB 4 m~ en~e that
pre~enl enfor~m~t acfiviti~ ~e ~n~e~ ~ descried a~ve, md ~e timely.

~equked Chmges-RW~QCB.4
I.
2.

3.

4.

RWQCB ~ nee~ to review qu~edy ~d ~ual pre~eatment repot, ~ p~aon for
PCIs md audi~, ~d for sub~ of ~NDB ~m elemen~ ~ requ~ by ~e MOA.
RWQCB 4 n~ds to emu~ that aH PCI md audit ~pom ~e issued ~d ~ely; ~aat
adeq~te ~d ~ely PCI ~ a~it follow-up ~ve~igation is conduc~;.md ~t
repot, aunt r~s, ~d ~B data elemen~ ~ sub~aed to EPA, ~ accordmce
wi~ ~e MOA md ~e ~M,
KWQCB ~ ~ ~ complete ~e ~eview of ~e B~b~ loefl 1~ md fo~flly
approve ~e limi~ ~ m~ified ff n~ess~. ~ re~ome to EPA’s now completed fo~
~iemz of ~e Ci~ of L~ ~getes I~l limit, K~QCB 4 n~ ~ app~e ~e~ loc~
fi~ls. ~so, RWQCB 4 n~ to compl~e ~e pre~atment prog~ revi~ ~d
ap~ov~ proee~ tbr ~e V~a War~or~ Di~ No. 1 ~oo~k faci~).
RWQCB 4 n~ to ~sme ~at all recor~ for ~ of i~ approved pre~ea~t pro~s
~e filed ~ r~ ~ ~e MOA,
ENFORCEM_~W_T

EPA Evaluation ~r_o_cedures
EPA’s NPDES enforcement review consisted of three parts:
1.

A review of the Memorandum of Agreemem (MOA), applicable portions of the
SWKCB’s Administrative Procedtu~s Manual [Water Quality Enforcement Policy
(l’.esolution No. 96-030, as amended by R.~olution 97-055) and "Guidance to Implement
the Water Quality Enforcement Policy"], the Regional Board’s Enforcement Strategy
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(Order No. 97-005) and implementing guidance, and_applicable portions cff rece~ CWA
Section 106 Workplans.
A review of case files on a subset ofrecem enforcement actions to veri~y that appropriate
procedures are being adhered to.
A review of a selection of other NPDES permitted facility files based upon a screening of
discharger self monitoring reports (SMP, s) to determine how the WRS responds to
violations.

Enforcement Procedures
RWQCB 4’s enforcement process to ensure discharger compliance is provided in the
SWRCB’s Administrative Procedures Manual (APM), Water Quality, Chapter 6, which consists
of the SWRCB’s Water Quality Enforcement Policy (Resolution No. 96-030, as amended by
Resolution No. 97-085) and "Guidance to Implement the Water Qua{ity Enforcement Policy,"
dated April 1996 and amended September I997. In Mar,;h ]997, RWQCB 4 adopted Order No.
97-005, which formally adopted the SWRCB enforcement policy as its owr~
According to the SWRCB’s "Guidance to Implement the Water Quality EMorccment
Policy," erdorcement cases may be initiated from any of the following menms: (1) review of
SNIP, s, (2) complianc~ inspections, (3) direct facility reI~)rting, (4) complaints, (5) file review,
and/or (6) interagency notifications.
The Water Quality Enforcement Policy sets forth specific types of violations that ~e to be
considerext for possible enforcement action by the XWQCBs:
1.
2.
3.
4.
3.
6.
7.
8.
9.
10.

major NPDES facilities in Significant Non-Comphance (SNC) with Technical Review
Criteria (TRC) per 40 CFR 123.45;
major NPDES facilities in SNC ofmonthay average effluent ]imitatioixs in any four
months in a six month p~iod per 40 CFR 123.45;
any incidence of acute toxicity which violates Waste Discharge Requirements (WDP, s),
Basin Plans, or other provisions of law;
violations of narrative toxicity standards contained in WDRs or Basin Plans due to
chronic toxicity;
violations of prohibitions contained in WDRs, Basin Pla.~,.% or entbrc~ment orders;
spills (unauthorized discharges);
failure to submitreports;
violations of compliance schedule milestones;
failure of a POTW to implement its approved pretreatrnent program, arid!or’
failure to comply with terms and conditions of a storm water permit.

In taking an enforcern,nt action, the SWRCB’s Guidance to Implement the Water Quality
Enforcement Policy specifies that the following types of actions are available:
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lnfonneLEnfo~mnt

5.

Cl~mupo&Abatament Orders. (CAO)

¯ Telephone contact/follow-up letter
,- Notice of Non-Complimce Letter

6.
7.

Modification or Rescission of WDR
Administrative Civil Liability (ACL)

Thee Schedule Orders (TSO)

8,

Referrals for Judicial Action

Notices to Comply
Cease and Desist Order (CDO)

¯ Attorney General
¯ District Attorrley

In establishing its own enforcement strategy to implement the requirements of Resolution
96-030, RWQCB 4 has developed what it refers ~o as a "progressive enforcement policy" in
which enforcement actions are ggaerally escalatod according to a discharger’s response to a
previous RWQCB 4 action. RWQCB 4 reserves i~s ability to bypass lower threshold actions if
the nature of a particular set of violations so ,~arrants, Under its progressive ¢atbrcement policy,
RWQCB 4 has identified the following levels of enforcement:
Level 1:

warning letters (Notices of Non-Compliance letters), issued by the

Level 2:
Level 3:

formal Notice of Violation, issued by the
admir~strative enforcement actions, issued by the I/O (CAOs) or pursuam
to Board Order;
referrals for judicial ~fforcement made pursuant to Board Order

Level 4:

section/unit chief;

Enforcement matters had been handled within each of the respective programmatic or
watershed units. However, in August 1997, the Executive Officer (EO) established a new
Standards and Enforcement Unit (SEU) within the Surface Water Division, which, among other
fl~ings, is responsible for the development and pursuit of all of the formal enforccmem actions
that am .recommended to the EO or to RWQCB 4’s Bo~d for issuance. Originally a team of two
plus a supervisor, the SEU had six staff at the time of this review, including a supervisor and one
staff person who is dedicated to matters relating to the industrial stom~ water program.
"Informal" ~_forcement-the cl~ of violation letters and Notices of Violation--is still largely
left to the individual WR.S project officer for a given facility.
Enforcement Action ~a.se Studies
Enforcement case files of six major NPDES pcrrrdtted facilities were reviewed by EPA,
h-~ accordance with the NPDES program review checldists developed for ~his review and the
APM. The ~es were selected from among the 18 actions forwarded to EPA in May 1998, and
were selected so as to review one each of several different ~pcs or fom~al actions. EPA also
reviewed facility tiles for three NPDES major facilities, tbr which enforcement had not be~n
taken but which appeared to merit consideration due to the nature of violations rvported in
SMRs. The results are sungnarized below.
Order 95-020, Administrative CAvil Liabi[.i~ Com~laim (ACLC). Village Proper[ies Co.
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RWQCB 4 issued an ACLC on April.21, 1995, forwiolation~ of the California G~ncral
Construction Activities Storm Water NPDE$ Permit 0NPDES Permit No. CAS000002).
Specifically, the ACLC alleged failure to develop and irr, plemem a Storm Water Pollution
Prevention Plan (SWPPP), failure to develop and implement a monitoring program, and
discharge in a manner which caused, or threatened to cause, a condition of pollution,
contamination, or nuisance on at least 19 days. The ACLC cited a total maximtma civil liability
of $17,824,000, and recommendedthat P, WQCB 4’s Board impose an administrative civil
liability in the anaount of $226,200, with $26,200 ($15,000 penalty plus $11,200 staff costs) to be
made due and payable, and the remaining $200,000 to be suspended, conditioned upon the
discharger’s compliance with the terms and conditions o~the Genera] Permit. The ACLC
estimated an economic benefit of non-compliauce (cost mvi,gs) in excess of $10.5,000, although
file recommended cash !tmnalty of $15,000 woifld not recover it. Village Properties (Baldwin
Co.) filed for bankruptcy protection sometime a~er izsuance of the ACLC. In subsequent
discussions, P.WQCB 4 agreed to settle for $35,000. There was nothing in the files dated later
than February 1996 which indicated whether or not the penalty was paid. Discussions with
RWQCB 4 and SWRCB staff indicated that a decision was made to not pursue the penalty
through the bankruptcy process.
_Order No, 95r115, Cease and Desist Order. Oiai..gatley Sanita~_ DL~’triq

R.WQCB 4’s Board adopted this CDO on Augur’2 I, 1995. The purpose oft he Order
was to extend the final date for compliance with efl]uent limits from July 1, 1996, to January 1,
1998. The discharger had been under a CDO establishing a final compliance date since May 2 I,
1990 (Order No. 90-063). The original July I, 1996, dat,." was ~e result of a previous CDO
(Order No. 90-063, amended in 1992 to extend the original compliance date from July 1993 to
July 1996). Order No. 95-115 also ~’equired compliance with interim milestone dates. A review
of the file indicated that all interim milestone dates were complied with as reported by the
discharger, and that final compliance was achieved with dedication ore new treatment facility in
October 1997. When RWQCB 4 adopted the renewal order (Order No. 96-04) for Ojai Valley.
that Order had a provision rescinding the CDO Order No. 90-063 which had been amended by
Orders No. 92-093 and No. 95- I 15.
Order No. 97-136. Time S.c.he.dul.e.O.rder (TSO), .Las Virgenes Municipal Water District
.T_apia Water Reclamation Facility
This TSO was issued at the time of the reissumace of the facility’s NPDES Permit (No.
CA005601~) on November 3, 1997, because the facility was unable to immediately eompty with
new effluent limits established for niLrate (as N) or dichiorobromomcthane. "l’he TSO set interim
effluent limits for these constituents, and also established a time schedule that required the
discharger to investigate measures to reduce concentrations of these two constituents in its
effluent. The TSO also set a final compliance date of October 10, 2002, for compliance with the
permitted effluent lhnit for nitrate. However, there was no final date tbr eompliat~ce with the
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effluent limit_established_for dic3florobramam~rhane, ir~ead,stating that the interim limit"is in
effect until such time ~ flee Discharger has completed the study required h~ this Order and has
implemented the necessary measures to reduce the pollutant in the discharge, atad the Exeeur2ve
Order (sic) has determined that the constituent limit is achievable." Las Virgenes MWD has
complied with milestone dates that had passed as of the time of the EPA review. WRS
committed to the discharger rb.at it would review the December 1997 workplans by the e~d of
January 1998; there was no record in the file that the Wt~.S review had been done.
Order No. p8-01.. 6, Cleanup and Abatement Order (CAO), Cit~ of Thousand Oaks, Unit W Sewer
Interceptor
RWQCB 4’s EO issued this CAO on February 9, 1998, to address a February 3, I998
washout of the City’s Unit W sewer hterceptor dur~g a storm event and the resulting disclmrge
of raw sewage bato the South Fork of Arroyo Conejo. The Order required an assessment of the
extent of contamination resulting from the spil!; implementation of a cleanup and abatement
program; submittal of a written report on the February 3, I998 event; submittal of a long term
corrective action plan; and monthly status reports. According to the EO’s Report of April 13,
1998 (prepared for the RWQCB’s Board meeting), the discharger had complied with all of the
requirement~ of the CAO to that date. RWQCB 4 also i~ued an ACLC seeking payment of
penalties for the February 3. !998 event. (EPA is aware of the results of the Board hearing on
this ACLC, which occtm’ed after this review was comple.ted.)
City of Lo.~" Anc. elesL Tillman.Water" Reclamation Plant (WRP)
This facility’s file was selected for review based utmn a review of Discharge Monitoring
Reports (DMP~) at EPA’s office that indicated a recent history of violations of the chronic
toxicity limit. The facility violated the limit for chronic toxicity during the following months:
January through March, May through July, September, and November 1997; and January and
March 1998. A review of this facility’s files at RWQCB 4’s offices revealed that the ~acility had
a~knowledged each monthly violation in submitting applicable DMRs. Further, the facility
comgt~te~t a xoxiei~ itenufieaxion evaluation and toxicity reduction e’~ ~luation (TIErI’RE) in
February 1998, identifying "seasonal diazanon" as the likely ca,.’~ative agent. A review otr staff
reports dated ! 998 to RWQCB 4’s Board did not indicate that tl~e Board had been kept informed
of the eonthauing toxicity violations, but that is perhaps attributable to a clause in the t’aeility’s
permit stating that if the discharger is implementing a TIE it slmll r~ot be considered in violation
o£the chronic toxicity effluent limit. The discharger requested an alternate, rtarrative effluent
limit.’ The permit was re-issued in June 1998, and the chronic toxicity effluent limit was replaced
with eh~-tmie toxicity "receiving vca~er ]imiW’ for chror~c "toxicity, ralhe~ than ef_tluent limits (see
discussion in this report at NPDES Permitting, Other Permitting and Documentation
Requirements). A review of the files also indicated several (approximately five irtstances during
1995 through 1997) violations of the effluent limit established for residual chlorine. There was
no record that violations were reported by staffto RWQCB 4’s Board m a~cordance with
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requ~d procedures (~ie SWRCB’s Water Quality Enforcm~mnt Policy (Kesolmion.No. 96-030,
as amended by Resolution No. 97-085). However, the WRS area engin~r assigned to this
fiacility was aware of the violations and stated that the fa~:ility was presently undergoing a
rehabilitation of its chlorination/dechlorination control system, which is due to be completed in
1999.
Shell Oil Los Angeles Ret~ne.rv/Carson Plant
This facility’s file was also selected for review based upon a review of DMRs at EPA’s
office that indicated a recent history of violations of the chronic toxicity limit. In July 1997, the
thcility completed a Phase I TIE Report to address previously recurring toxicity in the bioassay
test organism Selanastrum. The .report identified the ionic nature of the discharge as the root
cause of the observed .toxicity, and recommended a change in test species to the Fa~ead minnow.
However, the discharger reported violations of the to:deity limit m Dec.ember ~ 997 and from
January tl~rough April 1998 even with the change in test species. Additionally, the facility also
r~ported violations of ctfluent limits 1be the following parameters: zinc (February 1998), silver
(April 1998), and xylene and toluene (March 1998). There was no record that the violations w~re
reported by staffto RWQCB 4’s Board (only the toxiciIy violations were required to be reported
per policy). The WRS staff assigned to this faeilily were famiJiar with fine violations, and stated
that the facility had ceased operating as a petroleum r~fmety, had changed to use as a bulk
distribution plant, and thus now only discharged storm w~ter, no longer having any process
wastewater. The facility had, therefore, requested that it~ NPDES permit be terminated, and that
it be placed under coverage of the California General Industrial Activities Storm Water NPDES
Permit.
Texaco Re)qni~JMcrrketing Inc. Los.~Angeles Plant
This facility’s file was selected for review based upon a review of DMRs at EPA’s office
flint indicated a rtm~nt history of violations of several effluent limits in 1997 and 1998. The
facility had also been identified in a report by a local environmental group~ as having had a
significant number of spills (this assertion was not indep~ndemly verified in the course of the
EPA program review). A review of the facility file indicated that RWQCB 4 had in the past sent
a number of informal and formal notices of violation (Levels I and 2) for the above-refi~reneed
effluent limit violations. Discussions with RWQCB 4 staff indicated that an erttbrcement action
was being developed against Ibis facility for the above-noted effluent limit violations,
d~monstrating a good example ofRWQCB 4’s progressive enforcement approach. However, the
SEU indicated that they wer~ not considering the facility’s spills history in their assessment, and
were unaware of the extent of this history, stating that this inIbrmation had not been provided to

Omission Accomplished: The Lack of a Regional Water Board Enforcement Pro.qram,
1992-1997. Heal the Bay. January 1998

R0018076

EPA NPDES Program Implementation Review--FinaJ Report
Los Angeles Regional Water Quality Control Board

Page 41 of 45

them. Add~l"iemally, ~ the EPA site review, a draft ~ewal NPDES permit was mailed by
the W’I~S without the knowledge of the SEU.
Er~brcement-EPA Conclusions
EPA’s review tbund that RWQCB 4 enforcemem activities largely meet the requirements
of ~e approved NPDES program. RWQCB 4 has adopted a "progressive erdbrcement approach"
in implementing the SWRCB’s Enforcement Policy, although not always tbllowed in the past, in
particular regarding the issuance of Level 1 and 2 non-compliance notices. At the time of this
review, RWQCB 4 had taken a few formal enforcement actions in the past, and had collected
some civil penalti~. In August 1997, the EO created the Standards and Enforcement Unit,
primarily responsible for initiating and undertaking formal enforcement actions. The number of
formal actions has increased significantly since the creation of this umt. Since the time this
review was conducted, EPA notes a significant improvement in both the number of enforcement
actions taken and the penalties assessed by RWQCB 4, i.e., RWQCB 4 expects to issue 140
ACLs and assess over $1.5 million in fines this year. A summary of formal enforcement actions
may be found in the attached Table 5. Also, entbreement files wer~ generally eornplete and well
organized, although most enforcement-related documentation is not being tbrwarded to EPA, as
required by the MOA.
EPA’s review found that the following RWQCB 4 enforcement activities require change
to comply with applicable regulations and national
Civil Penalties..and Ec.onomic Benefit
During the review, EPA found that, while RWQCB .4 imposes and collects some
penalties, it rarely included an assessment of.. nor attempted to recover, the economic benefit of
non-compliance in its penalty actions. The need for State enforcement actions to comply with
State penalty policies including recovery of economic benefit through tx’nalties is of Stats-wide
concern, as discussed in Appendix A.
However, EPA notes that, since the time of the review, RWQCB 4 assessed a record $2.3
million penalty, which did recover economic benefit, against the City of Thousand Oaks for an
86 million gallon sewage spill. During ] 999, RWQCB 4 has also initiated several ACL actions
with complaints which appear to include assessment of the economic benefit of non-compliance.
R, WQCB 4 staff have also attended EPA’s training class in BEN, the Agency’s computer model
for estimating economic benefit, thus providing them with the ability to dctcrmine, calculate.
justify, and recover economic benefit in a cor~istenL fair, and equitable manner in accordance
with the SWR.CB’s and P, WQCB 4’s etiforcement and penalty policies and EPA aational policy
requirmm~nts.
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EPA also noted dining the review that RWQCB 4 hlma history of supporting the use of
supplemental environmental projects (SEPs) as a major part of its penalty actions. EPA also

supports the use of SEPs, to the extent that th~9, are consistem with EPA’s "Interim Revised
Supplemental Envimnmeatal Proj~ts Policy," dated May 3, 1995. lu general, EPA’s policy
states that SEPs may be usexi as a supplement to a cash penalty, which in turn "should recover, at
a minimum, the economic benefit of non-compliance, plus 10 per~nt of the gravity component,
or 25 percent of the gravity component only, whichever is greater" (Revised SEP Policy, Section
E. 1, page 1 I).
Also, although ACLCs adequat¢ly document the disc "harger’s liability and the
justification Ibr the proposed ~nalty assessment, case files themselves do not appear to ~ntain
record of final payment of the ACLC penalty By the violator. This in~’om~ation must be retrieved
from a SWRCB database. It would be advisable for the case officer to track the discharger’s
eomp|iance "~ith ,equb:emen~ ~o pay 1~e ptmalty and, where appropriate, ~ompliance with other
requirements established as a condition of sus~nding a portion of the ACLC. These tracking
activities should be documented in the files.
Fio~atior~ Reporting

The SWgCB euforcernem policy requires that spiel.tic tyl~s of violations be r~ported by
I~WQCB ~ to its Board. RWQCB 4 accomplishes this requirement with a quarterly "’Report of
Violations and Enforcement Actions." However, as noted in the case file reviews above, not all
of the applicable violations are being brought to the attention of the Board as required. This may
be attributable to th~ fact that the forwarding of violations to the compiler of the quarterly re.~mrt
has largely be.on l~li to individual staKt’s discretion. It is anticipated that this problem will be
corrected with tbe implementation of" tim new automated database that is under development by
RWQCB 4 (ERIS/SWIM), discussed in th¢ Comphmme Section of this report, from which the
quarterly reports will be compiled in the future.
Final Co~olianee Da~es
In the matter of the Las Virgenes Tapia WRP, one of the six case files r~viewed by EPA,
the adopted TSO did not contain a final compliance date ~br 1he effluent limit set for
dicblorobromomethane. RWQCB 4 must ensure that all TSOs, CAOs, and CDOs require
compliance with the applicable NPDES p~rmit, establish a final complianc date, and set
appropriate interim effluent limits and schedule milestones.
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EPA CONCLUSIONS [U~ARY-~ORCE~

RWQC8 4~s treason ofm~ reso~c~ commi~ent to ~he n~w S~ndard~ ~d ~rcement
2.

3.

~.
5.
6.
7.

U~t is co~ded, ~ is ~ si~fi~t ~ovem~t ~ bo~ ~e n~r of ~orc~m~nt
actio~ ~n ~d ~ pcn~fi~s ~ssed by gWQCB 4 .fl~s ye~.
RWQCB 4 g~ne~ly initiges tb~ en~om~nt actions ~SOs, CAOs, CDOs) to
ad~ss ~DES ~olafio~ wh~ ~te& l~g~ly in confo~ce with S~CB ~d
RWQCB 4 ~licy.
KWQCB 4 impos~s ~d ~llects some civil ~nalties throu~ iss~c¢ of ACLCs. S~cc
~e time of this renew, EPA noms tha~ RWQCB ~ ~sess~d a r~cord $2.3 milhon penalty,
w~ch recov~ economic ~nefit, ag~nst the Ci~ of ~o~and O~ for ~ 86 ~Ilion
gallon sewage ~ill.
gWQCB ~ h~ ~opted a "pm~Ne ~o~mcnt appm~h."
RWQCB ~ is c~¢nfly emph~i~ng ¢~orcem~nt actio~ for violations due m mw
s~w~¢ spills. T~s
Water Action Plan.
gWQCB 4 h~ established a ~d cifizea complain ~ac~g system.
RWQCB g h~g egablished a b~der ~ con~s ~I ¢~orccm¢nl actions av~lable for
public ravin.

Required Chm~g~s--State-~de Issues
I.

2.

P~n~ actions at all KWQCBs need to comply wi~ appli~ble State pen~ policies,
including ~w~ ofe~ono~¢ ~nefit ~ &~ non~mpli~ce. Economic b~n~fit
~o~ts m~t not ~ ~du~d or ~sc~ded ~ ~ iac~fiw towed achi¢~ng comp~c~
or ~s ~ off-set for ~ppl~¢n~ ~om~ project.
All RWQCBs including RWQCB 4 n~d 1o pl~¢ more emph~s on initiating fo~
¢~br~m~t actio~ in ~a sto~ water pfo~. ~ p~t~c~, ind~s ~at ~e subject
Io, bul ~t ~ve not y~ filed for ¢ovefg¢ ~der, ~ Ge.~ra] Ind~i~ Sto~ Wa~er
Pe~t should ~ ~g¢t~d. EPA ac~owledges RWQCB 4’s ffo~ w~ch have msult~
in m~ ~u~ r~po~ sub~ rote ofg0 percent. For ~ remai~g non-sub~Ithg
thci~fies, RWQCB 4 hm b~n ~mplemeat~g a prog~ssive enforcement ~tegy
been ¢ff~five ~ b~g facilities into ~ompl/mc~. (See ~so fl~ Sto~ Wa~¢f ~ction
of ~s
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Required Changes-.RWQCB_ 4
1.
2.

3.

In one instaune, au adogted Time Sehed~xle O~der did not contain ~ final compliance date.
All formal enforcmuent actions taken by RWQCB 4 must require compliance by a date
certain, and contain appropriate interim e.fflueut limits and schedule milestone dates.
RWQCB 4 "should ensme that all applicable viokations are ~cluded in the "Keport of
Violations and Enforeem~t Actions" sb that it complies with the SWRCB Enforcement
Policy that all applicable violations are brought Io the attention of the RWQCB
Board.
RWQCB 4 staff should ensure that/hey send to EPA copies of all relevant enforcement
documents related to NPDES majors, including NOVs, formal actions (TSOs, CAOs,
CDOs, and ACLCs), civil p~n~dty settlement correspondence, civil penalty agreements,
rc/~rrals for judicial action, and ease closures.
OTHER NPDES PROOR6. M SII.C_K3ESTIONS

During the conduct of this review of RWQCB 4’s NPDES program, EPA identified a
tmmber of suggestions for improving RWQCB 4’s admittistratiott of the program. These
suggestions are b~sed upon both EPA’s ex~rienee in implementing the NPDES program and
nm~onal program perzpe~i’~e. E~A believes these suggestions will ~esu|t in a more effective
program at P,.WQCB 4. Though not explicitly required by law, regulation, or natoual policy,
EPA urges RWQCB 4 Io implement the following:

1.

2.
3.
4.

R.WQCB 4 should consider encouraging public agencies that develop general public
education programs on reduction ofdisd~arge of’toxic materials to include pesticides ~n
their programs (i.e.. pesticides should be speci~cally mentioned in Section V ofuhe MS4
permit, in addition to S~tion IV). This would be, expected to result in lessetting the
adverse impact on water quality stemming from routine household use of pesticides. (See
page 9.)
In addition to procedures for evaluating exfiltratitm from the ~anitary sewer, KWQCB 4 is
encouraged to perswade p~rmittees ~o include procedures for evaluating malfunctioning
septic systems in their programs. (See page 10.)
The L. A. Board should inelud~ each of the annu~d reporting requirements, as listed in 40
CFR. 122.42(c), in MS4 permits so that permittees will not mistakenly only respond to the
specific requimment~ as set forth in the permit. (See page 10.)
The WP,.S should develop procedures ’to ensure consis’~ent implemezta’~ion of
objectives/criteria with respect to beneficial use protection, reasonable potential
determinations and effluent limit averaging period (see also EPA’s Technical Support
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Document, Chap~-r 3, Effh~nt Characlg~iza~ion, and C~I~ 5, P~t ~~).

5.
6,

7.

(S~e page 11.)
To protect ~gfid~ ~, ~DES ~i~ issugd by RWQCB 4 should ~n~ tomci~
conditious which r~uim sensitivi~ screwing for acme toxiciw ~g a v~¢brate md m
invertebrate te~ s~ci~. (S~ paggs 11-12.)
To prot~t ~n~fici~ ~es, ~DES ~i~ isled by RWQCB 4 should com~n to~ci~
~ditions which r~uim ~]em~d ~uen~ mo~o~g for toxi~ fqllo~g file
m~s~¢ment of ~ucm to,city at ¢~fi~ [~vels, m deuoted by ~e cxcccd~ce of m~
~ucnt ~it or ~nc~k ~r no e~u~t ~dt h~ b~n e~ablish~. ~s appm~h
is s~i!~ to ¢~g pe~t ~ndifiom which specifi~lly require ac~l~d mo~tor~g
when a money avenge ~uent h~t is ~xc~d. (S~ pages ] ~.)
To protect ~ncfici~ us~ md to t~cflifate wat~ query b~d ~i~ng, RWQCB 4
shoed develop m ~plgmcnmtion pr~ed~e for ~ c~onic mixing zon~ provision
contused ~ Chapter ~ of~ B~ PI~. (S~ p~e 13.)

Comuli~ce
1.
2.

RWQCB 4 shoed comid~ establidfing au automated system to ~ck i~ throw-up on
ci~ compla~ ~d ~i~s. ~A noms ~at S~MS, wheu implemented, ~11
~co~odate ~s ~ ~vi~. (See page 21 .)
RWQCB 4 should co~idcr hav~ ~1 ~om ~ ~md notcb~ks for not¢-~g
d~g i~o~ ~ eon~m~eou~, ~d notes ~e of more value in civil md
cri~nal cMorccmcnt pmc~ngs. (S~e pages 23, 25.)

Pm~a~t
1.

~ RWQCB 4 pr~~t ~ogr~ ovem~t ~ should use fl~e Se~f-M~nitoring
Pro~am Summa~ Rcvie~ ~hgel. (S~ pages ~2, 33.)

E~omamgnt
1.

~ Wat~rsh~ U~ ~at ~ r¢~mibl¢ for the day-l~day ov¢~ight of regulated
f~iltt~es md ~a ~w E~o~em¢nt U~t sho~d d~v¢lop md imp[ement procedures to
~h¢r improve on-going co~~on. ~s ~1 em~e ~at a facili~’s to~
compli~ce hi~o~ is co~idemd ~ developing m~r~m~m ~s, md ~11 ~so
ens~ that ~y ~omcm~nt issumc~ ~t~gi~s ~g not hindered by lack of o~r
i~o~afion mg~ing a facili~. As di~s~ above, in ~e ~n~m of~e p~d~g case
ag~n~ Tex~o, a~ complimce i~o~don is mlevmt md n¢~ds to be considered in ~
development of~ ~fo~maut ac~om (S~ p~¢ 40~1.)
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A~achmen~-Table

cAU OP.N A r WQ¢
RWQ~

~P0~ ~M~

Pr~ation of~DES related ~ts for
Bo~ a~optiou, m~fion, or ~s~s~on

Ado~ion, modifi~tio~ or ~s~s~ion
~DES

Is~e of Notice of V[ola~o~ ~OVs),
Notice m Comply ~OC) ~d Cl~up ~d
Aba~m~ Ozd~s (CAOs)

Adop~on, modifi~tion, or rescission of’
TSOs, CD0s ~d refe~ls to ~e A~omey
Genii o~ Di~c~ A~om~

Prep~t[o~ of Tim~ Schedute Orders
Cease ~d Desist ~ders (CDO~) ~d
mco~en~a~om for reI~ to ~
Attorney Gene~ or District Attorney for
Bored approval, m~fi~tion, or rescission
Adoption, mod~cafio~ or ~ission of ACL
Issu~ce of A~nis~tive Civil Liability
(ACL) Complaiat (s~ fo~ vio~m ~d
Compi~n~ (sets fo~ m~lement ~o~t or
pr0~d ~ ~o~t) for Bored adoption, m~es)
modifi~fiom or r~scission
Developm~n~ ofregio~ pI~ or polices
(i.e., b~in pi~s or ope~iug proced~, ~c.)
for Bored adoption, modification,, or
rescissio~

Adoption, m~ification, or remission of
regional pl~ or policies (i.e., b~in pl~ or
o~mfing pro~d~es, etc.) for rafificmion by
~e S~CB

R0018082

Attachn~nl-Table 3
RWQCB 4 NPDES PERMITTED FACILITIES
Major
Storm War ca, Minor
Pcrmittc¢
PerraitNo. ]nd Muni Fed MS4 (3eta all~ ! Gen
Avalon, City of
CA0054372
BKK Corporation .....
CA0059536
Boeing No.rib Ammcan, Inc. CA00013_0.9 ,/
Burbank, City 0fPublic Works CA0055531
Camarillo Sanitary Distric~
CA0053597
Chevron U.S.A. Inc.
CA0000337
El Segtmd0 .Poxver, L.L.C.
CA0001147
Heinz Pel Products Div.
CA0001333
CA0056014
Lax. Virgenes MWD
Long Beach G .en..eza..tion LL
CA000117I
Long Beach Naval Complex
CA0003786
CA0000361
_LA City DWP (Harb.or.Gen.)
LA City DWP (Haybes Gen.) CA0000353
LA City.DWP (Sca.tterg’d Gen.) CA0000370
LA City DPW (Hyperion),
CA0109991
LA City DPW (LA-Gleadale) CA0053953
LA City DPW (Terminal Islmad)CA0053959
,LA City DPW (Tillman)
CA0056227
LA County SD (JWPCP Carson) CA0053813
_LA County SD (Long B~a~.h),, CA0054119
LA .County ,SD (Los Coyot__.s) CA0054011
~LA County SD (Pomona)
CA0053619
LA County SD (Sma Jose Creek) "CA0053911
,LA Cour~ty gO (Sa~. gus)
CA00543 t l
’LA County SD (Valencia)
CA0054216
!LA Comaty SD (Whittier)
"~A0053716
Mobil Oil Corp.
CA0055387
Ocean Vista Power Generation CA0001180 ,/
.Ojai Va!ley San Dj’st,
CA0053961
Oxnard Wastewater Div. Plant CA0054097

’

J
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Artaclunene-- Tabl~
RwQ_CB 4 NPDES PERIV~TTED FACILITIES

......
Permlttee
Powe~ne OLI Co.

SoCal Edison (A|amitos)
!SoCal Edison (Dominguez

IVlajor
Storm~Water
PerndtNo. Ind i~/funi Fed MS4 Gen

..
M~nor
allI Gen

CA005?1??
CA0001139
CA0052949

SoCal Edison (Ormond B~h). CA000,119B
CA0001201
SoCal Edison (R~dondo)
!San Buenaventura, City of
CA0053651
Shell Oil Produc~s Co.
CA0000g09
Te×aco Refining & Mazkefing
Thousand Oaks, City of DPW
£osco Corp.. (C~sson Plant)
Tosc0 Corp. (Wi]m. Plant)
IVentu~ Regional SD
Construction SW (200 NOIs)

SW NO s),
~LA Cotmty (g4 Citi~,s)
!Ventura ,C..otmty (10 cities)
Bzo~mdwate~ (GW) from
Dewarring z

CA0003778
CA0005629
CA00631~5
CA0000035
CA0054224
CAS000002

CAS00000
CAS614140
CAS063339
CAG994001

..,/

iTrcated GW from D~vat~ring ~ ~CAG994002
rrreated OW From Cl~an ]dp Of :CAG834001
P~troleum Fu~l Pollution -"
VOC Contarninaled GW ~
~ CAG914001
Hydrostatic Test Water-"
Cooling Water ~

CA0674001

./"

CAGE54DO0

Total Petmktees
18 25 1
2
’)industrial and municipal minor pormitt~s not listed individually
~)six gcn~-o.l permit categ_ori~s with 345 enrollees

2

260

6
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A~achment-Tabl~ 4
RW.QCB ,4, APPROVED PRETREATMENT.. PROGRAMS_ , .
Program

Reviewed
byF~PA
FY

IBurbank

/

"
,PCI/Audit Target

94/9~

Audit

1/1/9~

95/96

PC1

3/1/96

97]98

PC1

511/98

, , & ACTIVITIES, .

Actual, !Rcport,WHNDB
No
1/25/9f Yes

Carnafil\o

/

95196

Ax~dh

311/96 3126196

Yes

I’4o

Las Virgin,s

"

94195

PC][

1 ~I/95 5116/95

’No

No

96/97

Audit

6/I/97.

94/95

PCl

9/I/94

10/18/94

Yes

Yes

95/96

PCI

3/1/96

94/95

PCI

I/I/95

6/8/95

No

No

95/96

PCI

2/1’96

96/97

PCI

1"2/1/96

4/3/97

Yes

No

96/97

Audit

6/1/96

96/97

PCI

9/1/96

94/95

Audit

4ll/95

5/1g/95

No

No

95196

PCI

96/97

PCI

5/!/96
g/I/96

95/96

PCI

3/I/96

96/97

PCI

8/1/96

10/4/96

Yes

No

PCI

3/1/96

96/97

PCI

I 1/I/96 4/9197

Yes

Yes

95/96

Audit

1/1/96 2/23/96

Yes

Yes

Los Angeles City

/

Los Angeles County
Ojai

"

~
IOx.nard

San Buenave~mra

,/

/’

Simi Valley

Thousand Oaks

!Vcatura

"

/

95/96
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A~tachment--Table 5

, NV O,.RY 0.F R_F qBR

A~Cs
No. $ Proposed $ ~s~sed
NOVs: TSOs~ C&Os CDOs Issued’ by RWQCB
~2
0
7
t
1
$211,200
,$11.200

~995
I996

~..

0

4

2

4

$196,805

1997

360~"

2

I0

1

1

$20,000

4

16

2

I998 (~ of6/l) 568’’~
To~l

.j

$

$195,805 $ 51,250
~$ 20,000

$15,000

2I~ $3,471,740~ 3~524,140$230,520
$ 2,482,780~

Figu~s on ~s Tabl~ m~ v~ slightly du¢ ~o conv¢~ion of~g syst~s
S~IMS). A~so, co~iec~ ~aa{~ a~o~ do aot ~elade ~o~
supplem~nt~ ~v~o~¢aml proj~.
Notes Key
~)
’~NOVs" include info~ letters, for all RW~B pro~ns, notj~ NPDES majo~
"~" il~dica~s not r~view~d.
2)
1997 NOV ~ for 7-] 2/97 only
))
199g NOV data ~ 3(3t
~)
4 of~es~ ACLCs ~late to v~olafio~ of ~o~ wmer ~r~t requ~men~
~)
~)
. $2,300,060 of~s ~oum ~ a~ib~blz to a s~l~ asszssmeat ag~nsx ~e City of
"fho~md O~s
"l’~s ~o~t ~clu~s ~e h~ds o~" le~ ~nt t9 ~d~ faciltfi~ ~ pm of a
~te~de ~fiafive to iden~ aoa-file~ ~ ~e ~tenti~ly subj~t to sto~ water
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~pl~endix-A

Mr. Norton:
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Wednesday
December 8= 1999

~

Part, I~
Environmental
Protection Agency
-____-_~

=.

¯~
~
~

~
..t

~
~

~

W~

~

_. _-. :.=,’-.

40 CFR Parts 9, 122, 123,o and 124
National Pollutant Discharge Elimination
System--Regulations for Revision of the
Water Pollution. Control Program
Addressing Storm Water Discharges;
Final Rule

. ....

=’

~-
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6B’Y22 Federal Register/Vol. 64, No. 23S/Wednesday, December 8, 1999/Rules and Regulations
ENVIRONMENTAL PROTECTION
AGENCY
40 CFR Parts 9, 122,123, and 124
[FRL--6470-8]
RIN 2040-AC82
National Pollutant Discharge
Elimination System--Regulations for
Revision of the Water Pollution Control
Program Addras~ing Storm Water
Discharges
A(;F.HCY: Environmental Protection
Agency {EPA).
ACTION: Final rule.
SUMMARY: Today’s regulations (Phase II)
expand the existing National Pollutant
Discharge Elimination System {NPDES}
storm water program (Phase I) to
address storm water discharges from
small municipal separate storm sewer
systems {MS4s) (those serving less than
100,000 persons) and construction sites
that disturb one to five acres. Although
these sources are automatically
designated by today’s nile, the rule
allows for the exclusion of certain
sources from the national program based
on a demonstration of the lack of impact
on water quality, as well as the
inclusion of others based on a higher
likelihood of localized adverse impact
on water quality. Today’s regulations
also exclude from the NPDES program
sierra’water discharges from industrial
facilities that have "no exposure" of
industrial activities or materials to
storm water. Finally, today’s rule
extends from August 7, 2001 until
March 10, 2003 the deadline by which
certain industrial facilities owned by
small MS4s must obtain coverage under
an NPDES permit. This rule establishes
a cost-effective, flexible approach for
reducing environmental harm by storm
water discharges from many point
sources of storm water that are currently
unregulated.
EPA believes that the implementation
of the six minimum measures identified
for small MS4s should significantly
reduce pollutants in urban storm water
compared to existing levels in a costeffective manner. Similarly, EPA
believes that implementation of Best
Management Practices (BMP) controls at
small construction sites will also result
in a significant reduction in pollutant
discharges and an improvement in
surface water quality. EPA believes this
rule will result in monetized financial,
recreational and health benefits, as well
as benefits that EPA has been unable to
monetize. Expected benefits include
reduced scouring and erosion of
streambeds, improved aesthetic quality

of waters, reduced eutrophication of
aquatic systems, benefit to wildlife and
endangered and threatened species,
tourism benefits, biodiversity benefits
and reduced costs for siting reservoirs,
In addition, the costs of industrial storm
water controls will decrease due to the
exclusion of storm water discharges
from facilities where there is "no
exposure" of storm water to industrial
activities and materials.
DATES: This regulatioz~ is effective on
February 7, 2000. The incorporation by
reference of the rainfall erosivity factor
publication listed in the rule is
approved by the Director of the Federal
Register as of February 7, 2000. For
judicial review purposes, this final rule
is promulgated as of 1:00 p.m. Eastern
Standard Time, on December 22, 1999
as provided in 40 CFR 23.2.
AODRESSES:. The complete
administrative record ~or the final rule
and the ICR have been established
under docket numbers W--97-12 (rule}
and w-g7-15 (ICR}, and includes
supporting documentation as well as
printed, paper versions of electronic
comments. Copies of information in the
record are available upon request. A
reasonable fee may be charged for
copying. The record is available for
inspection and copying from 9 a.m. to"
4 p.m., Monday through Friday,
excluding legal holidays, at the Water
Docket, EPA, East Tower Basement, 401
M Street, SW, Washington, DC. For
access to docket materials, please call
202/260-3027 to schedule an
appointment.
FOR FURTHER INFORMATION CONTACT:
George Utting, Office of Wastewater
Management, Environmental Protection
Agency, Mail Code 4203, 401 M Street,
SW, Washington, EK~ 20460; {202) 2605816; sw2@epa.gov.
SUPPt~.MEm’ARY INFORt~ATION: Entities
potentially regulated by this action
include:
Category

Exan~.o.#~m~tSated

F~eral, State. Operators of small separate
storm sewer systems, inT~bal, and
Loc~ Geedustrisi tac~lities t~at dis.
ernment.~
charge storm water assodate~ with industria~ actNity or construction activity
d~stufoing 1 to 5 acres,
industry ......... Operators o! in~ustri~ facitities that disctmn~e storm
water associate~ with industria~ ac~vi~y,
Operators of constn~on acConstruction
tivity dis~rbing 1 to 5
Activity.
acres.
This table is not intended to be
exhaustive, but rather provides a guide

for readers regarding entities likely to be
regulated by this action. This table lists
the types of entities that EPA is now
aware could potentially be regulated by
this action. Other types of entities not
listed in the table could also be
regulated. To determine whether your
facility or company is regulated by this
action, you should carefully examine
the applicability criteria in §§ 122.26Co},
122.31, 122.32, and 123.35 of the final ’
rule. If you have questions regarding the
applicability of this action to a
particular entity, consult the person
listed in the preceding FOR FURTHER
INFORM,trlOS cotrrAcr section.
Table of Contents:
L Background
A. Proposed Rule and Pro-proposal
Outreach
B. Water Quality Concerns/Environmental
Impact Studies and Assessments
1. Urban Development
a. Large-Scale Studies and Assessments
b. Local and Watershed-Based Studies
c. Beach Closings/Advisories
2. Non-storm Water Discharges Through
Municipal Storm Sewers
3. Consumction Site Runoff
C. statutory Bac~und
D. EPA’s Reports to Congress
E. Industrial Facilities Owned or Operated
by Small Municipalities
F. Related Nonpoint Sour~ Programs
IL Description of Program
A. Overview
1. Objectives EPA Seek~ to Achieve in
Today’s Rule
2. General Requirements for Regulated
Entities Under Today’s Rule
3. Integration of Today’s Rule With the
Existing Storm Water Program
4. General Permits
s. Tool Box
6. Deadlines Established in Today’s Action
B. Readable Regulations
C. Program Framework: NPDES Approach
D. Federal Role
1. Deve|op Overall Framework of the
Prognun
2. Encourage Consideration of"Sman
Growth" Approaches
3. Provide Financial Assistance
4. Implement the Program in Jurisdictions
not Authorized to Administer the NPDES
5. Oversee State and Tribal Pr%,rams
6. Comply with Applicable Requirements
as a Discharger
E. State Role
1. Develop the Program
2. Comply with Applicable Requirements
as a Dischazger
3. Communicate with EPA
F. Tribal Role
G. NrpDES Permitting Authority’s Role for
the NPDES Storm Water Small MS4
Program
1. Comply With hnplementation
Requirements
2. Designate Sources
a. Develop Designation Criteria
b. Apply Designation Criteria
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J. Conditional Exclusion for "No Exposure" deadline is changed from August 7,
c. Designate Physically Interconnected
of Industrial Activities and Materials to
Small MS4s
2001 until March 10, 2003.
Storm Water
d. Respond to’Public Petitions for ¯
In 1972, Congress amended the
Designation
1. Ba~c~_,_und
Federal
Water Pollution Control Act
:Z. Today s Rule
3. Provide Waivers
(commonly referred to as the Clean
3.
Definition
of"No
Exposure"
4. Issue Permits
Water Act (CWA)) to prohibit the
K. Public Involvernent~Public Role
S. Support and Oversee the Local Programs
discharge of any pollutant to waters of
L.
Water
Quality
Issues
H. Municipal Role
the United States from a point source
1. Water Quality B~sed Effluent Limits
1. Scope of Today’s Rule
unless the discharge is authorized by an’
2. Total Maximum Daily Loads and
2. Municipal Definitions
AnalysIs to Determihe the Need for
NPDES permit. The NPDES program is
a. Municipal Separate Storm Sewer
Water Quality-Based Limitations
a program designed to track point
Systems (MS4s)
3. Anti-Backsliding
sources and require the implementation
b. Small Municipal seperaie Storm Sewer
4. water Quality-Based Waivers and
Sy~tem~
of the controls necessary to minimize
Designations
i. CombIned Sewer Systems (CSS)
the discharge of pollutants. Initial
HI.
Cost-Benefit
Analysis
ii. Owners/Operators
efforts to improve water quality under
A.
Costs
c. Regulated Small MS4s
the NPDES program primarily focused
1. Municipal Costs
i. Urbanized A~ea Description
on reducing pollutants in industrial
z. Conau-uction Costs
li. Rationale for Using Urbanized Areas
process wastewater and municipal
B.
Quantitative
Benefits
d. Municipal Designation by the Permitting
I.
National
Water
Quality
Model
sewage. These discharge sources were
Authority
2. National Water Quality A~sassment
easily identified as responsible for poor,
e. Waiving the Requirements for Small
a. Municipal Measures
oRen drastically degraded, water quality
MS4s
i, Fresh Waters Benefits
conditions.
3. Municipal Permit Requirements
ii. Marine Waters Benefits
As pollution control measures for
a. Overview
b.
Construction
Benefits
process wastewater and
i, Summary of Pen~ittiag Options
c. Summary of Benefits From the Hational industrial
municipal sewage were implemented
ii. Water Quality-Rased Requirements
Water Quality Assessment
iii. Maximum Extent Practicable
and refined, it became increasingly
C. Qualitative Benefits
b. Program Requirements-Minimum
evident that more diffuse sources of
D. National Economic Impact
Control Measures
IV. Regulatory Requirements
water pollution were also significant
i. Public Education and Outreach on Storm
A. Paperwork Reduction Act
causes of water quality impairment.
Water Impacts
B. Executive Order 12866
Specifically, storm water runoff
ii. Public Involvement/Perticipation
C. Unfunded Mandates Reform Act
draining large surface areas, such as
iii. Illicit Discharge Detection and
1. Summnry of UMRA Section 20Z Written agricultural and urban land, was found
Elimination
Statement
be a major cause of water quality
iv. Construction Site Storm Water Runoff
2. Selection of the Least Costly, Most Cost- to
impairment,
including the
Control
Effective or Least Burdensome
v. Post-Constzuction Storm Water
Alternative That Achieves the Objectives nonattainment of designated beneficial
Management in New Development and
uses.
of the Statute
Redevelopment
In 1987, Congress amended the CWA
3. Effects on Small Governments
vi. Pollution Prevention/Good
to require implementation, in two
D. Executive Order 13132
Houmkeeping for Municipal Operations
E. Regulatory Flexibility Act
phases, of a comprehensive national
,- Application Requirements
F. National Technology Transfer ~nd
program for addressing storm water .
i. Best Management Practices and
Advancement Act
discharges. The first phase of the
Measurable Goals"
G. Executive Order 1304S
program, commonly referred to as
ii. Individual Permit Application for a
H. Executive Order 13084
"Phase I," was promulgated on
§ 122.34{b) Program
I. Congressional Review Act
November 16, 1990 (55 FR 47990).
iii. Alternative Permit Option/Tenth
Phase I requires NPDES permits for
L Ba~und
Amendment
storm water discharge from a large
iv. Satisfaction of Minimum Measure
A. Proposed l~ule and Poe.Proposal
number of priority sources including
Obligations by Another Entity
Outreach
municipal separate storm sewer systems
v. Joint Permit Programs
On January 9, 1998 (63 FR 1536), EPA ("MS4s") generally serving populations
d. Evaluation and Assessment
i. Recordkeeping
proposed to expand the National
of 100,000 or more and several
ii. Reporting
Pollutant Discharge Elimination System categories of industrial activity,
iii. Permit-As-^-Shield
(NPDES) storm water program to
including construction sites that disturb
e. Other Applicable NPDES Requirements include storm water discharges from
five or more acres of land.
f. Enforceability
municipal
separate
storm
sewer
systems
Today’s rule, which is the second
g. Deadlines
phase
of the storm water program,
{MS4s)
and
construction
sites
that
were
h. Reevaluation of Rule
smaller than those previously included
expands the existing program to include
L Other Designated Storm Water
discharges of storm water from smaller
in the program. The proposal also
Discharges
addressed industrial sources that have
municipalities in urbanized areas and
1. DIscharges Associated with SmaLl
Construction Activity
"no exposure" of industrial activities
~rom construction sites that disturb
a. Scope
and materials to s~orm water. Today,
between one and five acres of land.
b. Waivers
Today’s rule allows certain sources to be
EPA is promulgating a final rule to
i. Rainfall-Erosivity Waiver
implement most of the proposed "
excluded from the national program
ii. Water Quality Waiver
revisions with minor changes based on
based on a demonstrable lack of impact
c. Permit Process and AdminIstration
conunents received on the
on water quality. The rule also allows
d. Cress-Referencing State, Tribal, or Local public
Today’s final rule also extends other sources not automatically
Erosion and Sediment Control Progrmus proposal.
the deadline by which certain industrial regulated on a national basis to be
e. Alternative Approaches
facilities operated by municipalities of designated for inclusion based on
2. Other Sources
increased likelihood for localized
less than 100,000 population must be
3. ISTEA Sources
4. Residual Designation Authority
covered by a NPDES permit; the
adverse impact on water quality.
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Today’s rule also conditionally excludes quality program other than the NPDES
~ storm water discharges from industrial program. For additional details see the
facilities that have "no exposure" of
"Report on the E~A Storm Water
industrial activities or materials to
Management Program (Rensselaerville
storm w~ter. Today’s rule and the effort Study)," Appendix I of Storm Water
Discharges Potentially Addressed by
that led to its development are.
commonly referred to as "Phase rr.,, On Phase 17 of the National Pollutant
August 701995, E~A promulgated a
Discharge Elimination System: Report to
final rule that required facilities to be
Congress ~A, 1995a).
regulated under Phase Tr to apply for a
EPA also conducted outreach with
NPDES permit by August 7, 2001,
representatives of small entities in
unless the NPDES permitting authority conjunction with the convening of a
designates them as requiting a permit by Small Business Advocacy Review Panel
an earlier date. (60 FR 40230). That rule under the Small Business Regulatory
is referred to as "the Interim Phase II
Enforcement Fairness Act (SBREFA).
Rule." Today’s rule replaces the Interim Thisp__r~,_ess is discussed in section IV.E
Phase II ’rule.
of today s preamble. For additional
EPA performed extensive outreach
background see the discussion in the
and worked with a variety of
preamble to the proposal for today’s
stakeholders prior to proposin8 today’s
rule.
To assist EPA by providing’advice
rule, On September 9, 1992, EPA
published a notice requesting
and recommendations regarding the
information and public comment on
urban municipal wet weather water
how to prepare regulations under CWA
pollution con~ol program, EPA
section 402[p)(6) (see 57 FR 41344). The established the Urban Wet Weather
notice identified three sets of issues
Flows Federal Advisory Committee
associated with developing new NPDES (hereinafter, "FACA Committee") under
storm water regulations: [1) How should the Federal Advisory Committee Act
EPA identify unregulated sources of - (FACA). The Office of Management and
storm water to protect water quality, (2) Budget approved the charter for the
what types of control strategies should
FACA Committee on March 10, 1995.
EPA develop for these sources, and (3)
The FACA Committee provided a forum
what are appropriate deadlines for
for identifying and addressing issues
implementing new requirements. The
associated with water quality impacts
notice recognized that potential sources from storm water sources.
The FACA Committee established two
for coverage under the section 402(p)(6)
subcommittees: the Storm Water Phase
regulations would fall into two main
categories: municipal separate storm
II FACA Subcommittee and the Sanitsr]
sewer systems and individual
Sewer Overflows (SSOs) FAC, A
Subcommittee. Consistent with the
(commercial and residential) sources.
EPA received more than 130 comments requirements of FACA, the membership
of both the FACA Committee and the
on the September 9, 1992, notice. For.
subcommittees was balanced among "
further discussion of the comments
received, see Storm Water Discharges
EPA’s various outside stakeholder
Potentially Addressed by Phase 17 of the interests, including representatives from
National Pollutant Discharge
municipalities, States, Indian Tribes,
Elimination System: l~eport to Congress EPA, Industrial and commercial sectors,
agriculture, and environmental and
(EPA, 1995a), pp. 1-21 to 1-22, and
public interest groups.
Appendix J (which provides a detailed
The Storm WaterPhase II FAC, A
summary of the comments received as
Subcommittee ("Subcommittee") met
they relate to the specific issues raise.d
fourteen times between September 1995
in the notice),
In early 1993, the Renssalaerville
and June 1998. The 32 Subcommittee
Institute and EPA held public and
members discussed possible regulatory
expert meetings to assist in developing " framework~ at these meetings as well as
and analyzing options for identifying
during numerous other meetings and
unregulated sources and possible
conference calls. Members of the FACA
controls. The report on the 1993
Committee provided views regarding
meetings identified two options that
the development of the "no exposure" .
were favored by the various groups that provision and other provisions in drafts
participated. One option was a program of the Phase H rule. EPA provided
that allowed States to select sources to
Subcommittee members with four
be controlled in a manner consistent
successive drafts of the proposed rule
with criteria developed by EPA. A
and preamble, outlines of the rule,
second option was a tiered approach
summaries of the written comments
under which EPA would select high
received on each draft, and documents
priority sources for control by NPDES
identifying the changes made to each
permits and States would select other
draft. In the course of providing input
sources for control under a State water
to the Committee, individual

Subcommittee members provided
significant input and advice that EPA
considered in the context of public
comments received. Ultimately, the
Subcommittee did not provide a written
report back to the FACA Committee,
and the FACA Committee did not
provide written advice and
recommendations to EPA. The Agency,
therefore, did not rely on group
recommendations in developing today’s
rule, but does consider the process to
have resulted in important public
outreach.
B. Water Quality Concerns/
Environmental Impact Studies and
Assessment~
Storm water runoff from lands
modified by human activities can harm
surface water resources and, in turn,
cause or contribute to an exceedanee of
water quality standards by changing
natural hydrologic patterns, accelerating
stream flows, destroying aquatic habitat,
and elevating pollutant concentrations
and loadings. Such runoff may contain
or mobilize high levels of contaminants,
such as sediment, suspended solids,
nutrients (phosphorous and nitrogen),
heavy metals and other toxic pollutants,
pathogens, toxins, oxygen-demanding
substances (organic material), and
floatables (U.S. EPA. 1992.
Environmental Impacts o.f Storm Water
Dischnrges:ANationalPro.file. EPA
841-R-92--001. Office of Water.
Washington, DC}. After a rain, storm
water runoff carries these pollutants
into nearby streams, rivers, lakes,
estuaries, wetlands, and oceans. The
highest concentrations of these
contaminants often are contained in
"first flush" discharges, which occur
during the first major storm after an
extended dry period (Schueler, T.tL
1994. "First Flush of Stormwater
Pollutants Investigated in Texas." Note
28. Watershed Protection Techniques
1(2)). Individually and combined, these
pollutants impair water quality,
threatening designated beneficial uses
and causing habitat alteration or
destruction.
Uncontrolled storm water discharges
from areas of urban development and
construction activity negatively impact
receiving waters by changing the
physical, biological, and chemical
composition of the water, resulting in an
unhealthy environment for aquatic
organisms, wildlife, and humans. The
following sections discuss the studies
and data that address and support this
finding.
Although water quality problems also
can occur from agricultural storm water
discharges and return flows from
irrigated agriculture, this area of
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concern is statutorily exempted ~rom
percent according to the findings of the
Washington study referenced above)
regulation as a point source under the
[Schueler, T.R. 1994. "The Importance
Clean Water Act and is not discussed
of Imperviousness." Watershe~
here. (See CWA section 502(14}]. Other
Protection Techniques 1(3}; May, C.,
storm water sources not specifically
identified in the regulations may be of
R.R.’Hornar, J.R. Karr, B.W. Mar, and
E.B. Welch. 1997. "Effects Of
concern in certain areas and can be
addressed on a case-by-case (or
Urbanization On Small Streams In The
Puget Sound Lowland Ecoregion."
categury-by-categor~) basis through the
NPDES designation authority presei’ved Watershed Protection Techniques 2(4);
by CWA section 402(p)(2)(6), as well as Yoder, C.O., tLJ. Miltner, and D. White.
today’s rule.
1999. "Assessing the Status of ACluatic
Life Designated Uses in Urban and
1. Urban Development
Suburban Watersheds." In Proceedings:
Urbanization alters the natural
National Con[erence on Retrofits
infiltration capability of the land and
Opportunities in Urban Environments.
generates.a host of pollutants that are
EPA 625-R-99-002, Washington, DC;
associated with the activities of dense
Yoder, C.O and P~I. Miltuer. 1999.
populations, thus causing an increase in "Assessing Biological Quality and
storm water runoff volumes and
Limitations to Biological Potential in
pollutant loadings in storm water
Urban ap.d Suburban Watersheds in
discharged to receiving waterbodies
Ohio." in Comprehensive Stormwater ~
(U.S. EPA, 1992]. Urban development Aquatic Ecosystem Management
increases the amount of impervious
Conference Papers. Auckland, New
surface in a watershed as farmland,
Zealand). Furthermore, research has
forests, and meadowlands with natural
indicated that few, if any, urban streams
infiltration characteristics are converted can support diverse benthic
into buildings with rooftops, driveways, communities at imperviousness levels
sidewalks, roads, and parking lots with of 25 percent or more. An area of
virtually no ability to absorb storm
medium density single family homes
water. Storm water and snow-melt
can he anywhere from 25 percent to
runoff wash over these impervious
nearly 60 percent impervious,
areas, picking up pollutants along the
depending on the design of the streets
way while gaining speed and volume
and parking (Schueler, 1994).
because of their inability to disperse and
In addition to impervious areas, urban
filter into the ground. What results are
development creates new pollution
storm water flows that are higher in
sources as population density increases
volume, pollutants, and temperature
and brings with it proportionately
than the flows in less impervious .areas, higher levels of car emissions, car
which have more natural vegetation and maintenance wastes, pet waste, litter,
soil to filter the runoff (U.S. EPA, 1997. pesticides, and household: hazardous
Urbanization and Streams: Studies of
wastes, which may be washed into
Hydrologic Impacts. EPA 841-R-97-009. receiving waters by storm water or
Office of Water. Washington, DC].
dumped directly into storm drains
Studies reveal that the level of
designed to discharge to receiving
imperviousness in an area strongly
" waters. More people in less space
correlates with the quality of the nearby results in a greater concentration of
receiving waters. For example, a study pollutants that can be mobilized by, or
in the Puget Sound lowland ecoregion
disposed into, storm water discharges
found that when the level of basin
from municipal separate storm sewer
development exceeded 5 percent of the systems. A modeling system developed
total impervious area, the biological
for the Chesapeake Bay indicated that
integrity and physical habitat conditions contamination of the Bay and its
that are necessary to support natural
tributaries from runoff is comparable to,
biological diversity and complexity
if not greater than, contamination from
declined precipitously (May, C.W., E.B. industrial and sewage sources (CohnWelch, R.R. Homer, J.R. Karr, and B.W. Lee, IL and D. Cameron. 1992. "Urban
May. 1997. Quality Indices for
Stormwater Runoff Contamination of
Urbanization E~ects in Puget Hound
the Chesapeake Bay: Sources and
Lowland Streams, Technical Report No. Mitigation." The JEnWronment~l
154. University of Washington Water
Professional, Vol. 14).
Resources Series]. Research conducted
a. Large-Scale Studies and Assessments
in numerous geographical areas,
concentratirig on various variables and
In support of today’s regulatory
employing widely different methods,
designation of MS4s in urbanized areas,
has re~ealed a similar conclusion:
the Agency relied on broad-based
stream degradation occurs at relatively
assessments of urban storm water runoff
low levels of imperviousness, such as 10 and related water quality impacts, as
to 20 percent (even as low as 5 to 10
well as more site-specific studies. The

first national assessment of urban runoff
characteristics was completed for the
Nationwide Urban Runo~Pro~ram
(NURP) study (U.S. EPA. 1983. Results
of the Nationwide Urban Runo~/
Program, Volume 1~Final Report.
Office of Water. Washington, D.C.). The
NURP-study is the largest nationwide
evaluation of storm water discharges.
which includes adverse impacts and
sources, undertaken to date.
EPA conducted the NURP study to
facilitate understanding of the nature of
urban runoff from residential,
commercial, and industrial areas. One
objective of the study was to
characterize the water quality of
discharges from separate storm sewer
systems that di’ain residential,
commercial, and light industrial
(industrial parks) sites. Storm water
samples from 81 residential and
commercial properties in 22 urbanJ
suburban areas nationwide were
collected and analyzed during the 5year period between 1978 and 1983. The
majority of samples collected in the
study were analyzed for eight
conventional pollutants and three heav7
metals.
Data collected under the N-URP study
indicated that discharges from separate
storm sewer systems draining runoff
from residential, commercial, and light
industrial areas carried more than 10
times the annual loadings of total
suspended solids (TSS) than discharges
from municipal sewage treatment plants
that provide secondary treatment. The
NURP study also indicated that runoff
from residential and commercial areas
carried somewhat higher annual
loadings of chemical ox~en demand
[COD), total lead. and total copper than
effluent f~m secondary treatment
plants. Study findings showed that fecal
coliform counts in urban runoff
typically range from tens to hundreds of
thousands per hundred milliliters of
runoff during warm weather conditions,
with the median for all sites being
around 21,000/100 mi. This is generally
consistent with studies that found that
fecal coliform mean values range from
1,600 coliform fecal units (CFU)/100 ml
to 250,000 cfu]100 ml (Makepeace, D.K.,
D.W. Smith, and S.J. Stanley. 1995.
"Urban Storm Water Quality: Summary
of Contaminant Data." Critical Reviews
in Environmental Science and
Technology 25(2):93-139). Makepeace,
et el.. summarized ranges of
contaminants from storm water,
including physical contaminants such
as total solids (76--36,200 mgJL) and
copper (up to 1.41 rag/L): organic
chemicals; organic compounds, such as
oil and grease (up to 110 rag/L); and
microorganisms.
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Monitoring data summarized in the
Assessment. Prepared in cooperation
partially supporting designated uses or
not supporting designated uses.
NLrI~ study provided important"
with the U.S. EPA, O~ce of Water,
The 1996 inventory also found urban
Washington, DC}. a comprehensive
information about urban runoff ~om
runoff/discharges from storm sewers to
residential, commercial, and light
study of diffuse pollution sources
be a maior source of water quality
conducted under the sponsorship of the
indus~al areas. The study concluded
that the quality of urban runoff can be
Association of State and Interstate Water impairment nationwide. Urban runoff/
storm sewers were found to be a source
affected adversely by several sources of
Pollution Control Administrators"
of pollution in 13 percent of impaired
pollution that were nbt directly
° (ASIWPCAJ’and EPA revealed that 38
rivers; 21 percent of impaired lakes.
evaluated in the study, including illicit States reported urban runoff as a major
ponds, and reservoirs; and 45 percent of
discharges, construction site runoff, and cause of designated beneficial use
impaired estuaries (second only to
illegal dumping. Data from the NURP impairment and 21 States reported
industrial discharges). In addition.
study were analyzed further in the U,S. storm water runoff from construction
urban runoff was found to be the
Geological Survey [USGS) Urban Storm sites as a major cause of beneficial use
leading cause of ocean impairment for
Water Dam Base for 22 Metropolitan
impairment, In addition, the 1996
those ocean miles surveyed.
Areas Thrcughout the United States
305~b) Report [U.S. EPA. 1998. The
In addition, a recent USGS study of
study (Driver, N~E,, M.H. Mustard, R.B. National Water Quality Inventor~, 1996
Rhinesmith, and tLF, Middleburg. 1985. Report to Con~’ess. EPA 841-R-97--008. urban watersheds across the United
States has revealed a link between urban
U.S. ~ee/o~cal Survey Urban Storm
Office of Water. Washington. DCL
development and contamination of local
Water Data Base for 22 Metropolitan
provides a national assessment of water waterbodies. The study found the
/treas Throughout the United States.
ba~ed on biennial reports
highest levels of organic contaminants.
Report No. 85-337 USGS. Lakewood, quality
submitted by the States as required
known as polycyclic aromatic
CO). The USGS report summarized
under CWA section 305[b} of the C~A. hydrocarbons (PAHs) (products of
additional monitoring data compiled
In the CWA 305(b) reports, States.
combustion of wood, grass, and fossil
during the mid-191~0s, cover~, g 717
Tribes, and Territarias assess their
fuals}, in the reservoirs of urbanized
s~orm events at 99 sites in 22
individual water quality control
watersheds (U.S. Geological Survey
metropolitan areas and documented
programs by examining the attainment
(USGSJ. 1998. Hesean:h Reveals Lir~
problems associated with metals and
Between Development and
sediment concentrations in urban storm or nonattainmant of the designated uses
assigned to their rivers, lakes, estuaries. Contamination in Urban Watersheds.
water runoff. More recent reports have
wetlands, and ocean shores. A
USGS news release. USGS National
confi_,’med the pollutant concentration
Water-Quality Assessment Program).
designated
use
is
the
legally
applicable
data collected in the NURP study
use specified in a water quality standard
Urban storm water also can contribute
[Marsalek. J. 1990. "Evaluation of
significant amounts of toxicants to
for a watershed, waterbody, or segment
Pollutant Loads from Urban Nunpoint
receiving waters. Pitt. at. al. (1993J,
Sources." War. Sci. Teoh. 22[10/~.1):23- of a watarbedy. The designated use is
found heavy metal concentrations in the
the desirable use that the water quality
30: Makepeace. et el.. 1995}.
should support. Examples of designated majority of samples analyzed. Industrial
Commenters argued that the NURP
or commercial areas were likely to be
uses include drinking water supply,
study does not support EPA’s
primary contact recreation (swimming), the most significant pollutant source
contention that urban activities
areas (Pitt, tL. R. Field. M. Lalor, M.
significantly jeopardize attainment of
and aquatic life support. ~ach CWA
Brown 1993. "Urban stormwater toxic
water’quality standards. One commenter 305~b} report Indicates the assessed
argued that the NURP study and the
fraction of a State’s waters that are fully pollutants: assessment, sources, and
treatability" Water Environment
1985 USGS study are seriously out of
supporting, partially supporting, or not
Reseorch,67(3"]~260-75).
date. Becaus~ they were issued 10 years supporting designated beneficial uses.
or more before the implementation of
b. Local and Watershed-Based Studies
In their reports. States. Tribes. and
the current storm water permit progr~n. Territories first identified and then
In addition to the large-scale
the data in those reports do not reflect
assigned the sources of water quality
nationwide studies and assessments, a
conditions that exist after
impairment for each impaired
number of local and watershed-based
implementation of permits issued by
waterbody
using
the
following
studies from across the country have
authorized States and EPA for storm
documented the detrimental effects of
, categories: industrial, municipal
water from construction sites, large
combined sewer overflows,
urban storm water runoff on water
municipalities, and industrial activities, sewage,
urban runo~storm sewers, agricultural, quality. A study of urban streams in
In response. EPA notes that it is not
silvicultural, construction, resource
Milwaukee County. Wisconsin. found
relying solely on the NURP study to
extraction, land disposal, hydrologic
local streams to be highly de~raded due
describe current water quality
impairment. Rather. EPA is citing NURP modification, and habitat modification, primarily to urban runoff, while three
The 1996 Inventory, based on a
studies in the Atlanta, Georgia. region
as a source of data on typical pollutant
compilation of 60 individual 305(b)
were characterized as being "the first
concentrations in urban runoff. Recent
reports
submitted
by
States,
Tribes,
and
documentation in the Southeast of the
studies have not found significantly
Territories. assessed the following
strong negative relationship between
different pollutant concentrations in
percentages of total waters nationwide:
urbanization and stream quality that has
urban runoff when compared to the
original NURP data (see Makepeace, et 19 percent of river and stream miles; 40 been observed in other ecoregions"
(Masterson. J. and R. Bannerman. ~994.
al.. 1995; Marsalek. 1990; and Pitt. et al.. percent of lake. pond. and reservoir
acres; 72 percent of estuary square
"Impacts of Storm Water Runoff on
1995).
miles; and 6 percent of ocean shoreline Urban Streams in Milwaukee County,
America’s Clean Water--the States’
waters, The 1996 Inventory indicated
Wisconsin." Paper presented at National
Nonpoint Source Assessment
that approximately 40 percent of the
Symposium on Water Quality:
(Association of State and Interstate
Water Pollution Control Administrators Nation’s assessed rivers, lakes, and
American Water Resources Association;
(ASIVv’PCA}. 1985. ~4mer~ca’s C/ann estuaries are impaired. Waterbodies
Schueler, T.R. 1997. "Fish Dynamics°’in
Urban Streams Near Atlanta, Georgia.
deemed as "impaired" are either
Water--The States’ Nonpoint Source
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also document public health, shellfish
and fecal coliform, but higher for total
Technical Note 94. Watershed
bed, and habitat impacts ~rom storm
zinc {Bannerman, R.T., D.W. Owens,
Protection Techniques 2{4}}. Several
water runoff, including more than 823
R.B. Dods, and N.J. Hornewer. 1993.
other studies, including those
beach closings/advisories issued in 1995
"Sources of Pollutants in Wisconsin
performed in Arizona {Maricopa
and more than 407 beach closing/
Stormwater." Wat. Sci. Tech. 28(3County}, California (San Jose’s Coyote
advisories issued in 1996 due to urban
5}:241-59}.
Creek}, Massachusetts {Green River.},
Bannerman, et al. also found that
runoff {Natural Resources Defense
Virginia {Tuckahoe Creek}, and
streets contribute higher loads of
Council. 1996. Testing the Waters
Washington (Puget Sound lowland
pollutants to urban storm water than
Volume VI: Who KJ~ows What You’re
ecoregion}, all had the same finding:
Getting Into. New York, NY; NRDC.
runoff from urban areas greatly impair any other residential development
1997. Testing the Waters Volume
stream ecology and the health of aquatic source. Two small urban residential
watersheds were evaluated to determine How Does Your Vacation Beach Rate.
life; the more heavily developed the
that lawns and streets are the largest
New York, NY; Morton, T. 1997.
area, the more detrimental the effects
Draining to the Ocean: The Effects o~"
sources of total and dissolved
(Lopes, T. and K. Fossum. 1995..
Stormwater Pollution on Coastal Waters.
"Selected Chemical Characteristics and phosphorus in the basins {Waschbusch,
R.J., W.R. Selbig, and P,.T. Bannerman. American Oceans Campaign, Santa
Acute Toxicity of Urban Stormwater,
Monica, CA). The Epidemiological
Streamflow, ’and Bed Material, Maricopa 1999. "Sources of Phosphorus in
Stormwater and Street Dirt from Two
Study of Possible Adverse Health Effects
County, Arizona." Water Resources
of Swimming in Santa Monica Bay
Urban Residential Basins In Madison,
Investigations Report 95-4074. USGS;
Pitt, R. 1995. "Effects of Urban Runoff Wisconsin, 1994-zJ5." Waterl~esources {Halle, R.W., el. al. 1996. "An
Investigations Report 99-4021. U.S.
Epidemiological Study of Possible
on Aquatic Biota." In Handbook of
Geological Survey}. A number of other Adverse Health Effects of Swimming in
Ecotox~cologT; Pratt, J. and R. Coler.
studies have indicated that urban
Santa Monica Bay." Final ]~eport
1979. "Ecological Effects of Urban
roadways often contain significant
prepared for the Santa Monica Bay
Stormwater Runoff on Benthic
Macroinvertebrates Inhabiting the Green quantities of metal elements and solids l~estoration Project} concluded that
(Sansalone, JJ. and S.G. Buchbarger.
there is a 57 percent higher rate of
River, Massachusetts." Completion
1997. "Partitioning and First Flush of
illness in swimmers who swim adjacent
Report Project No. A-094. Water
Metals in Urban Roadway Storm
to storm drains than in swimmers who
Resources Research Center. University
of Massachusetts at Amherst.; Schueler, Water." .4$CE~ourna] of Environmental swim more than 400 yards away from
Engineering 123{2}; Sansalone, J.J., J.M. storm drains. This and other studies
T.R. 1997. "Historical Change in a
Koran,
J.A. Smithson, and S.G.
document a relationship between
Warmwater Fish Comm,u~’_ty in an
gastrointestinal illness in swimmers and
Urbanizing Watershed.’ Technical Note Buchberger. 1998. "Physical
Characteristics of Urban Roadway
water quality, the latter of which can be
93. Watershed Protection Techniques
2(4J; May, C., R. Homer, ~. Karr, B. Mar, Solids Transported During Rain Events" heavily compromised by polluted storm
ASCE]oumal of Environmental
water discharges.
nd E. Welch. 1997. "Effects Of
Jrbanization On Small Streams In The Engineering 124(5); Klein, L.A., M.
Non-Storm Water Discharges Through
Lang, N. Nash, and S.L. Kirschner. 1974. 2.
Puget Sound Lowland Ecoregion."
Municipal Storm Sewers
"Sources
of
Metals
in
New
York
City
Watershed Protection Techniques 214)}.
Studies have shown that discharges
Pitt and others also described the
Wastewater" )’. Water Pollution Control
receiving water effects on aquatic
Federation 46(12|:2653-62; Barrett, M.E, from MS4s often include wastes and
organisms associated with urban runoff R.D. Zuber, E.R. Collins, J.F. Malina, R.J.wastewater from non-storm water
(Pitt, R.E. 1995. "Biological Effects of Charbeneau, and G.H Ward., 1993. "A sources. Federal regulations
-(§ 122.26{b}{2)} define an illicit
Urban Ruhoff Discharges" In
Review and Evaluation of Literature
discharge as ..... any discharge to an
Pertaining to the Quantity and Control
Stormwater Runoff and Receiv~n~
Systems: Impact, Monitoring, and
of Pollution from Highway Runoff and MS4 that is not composed entirely of
Construction." Research Report 1943-1. storm water * * "," with some
~4ssessment, ed. E.E Herricks, Lewis
exceptions. These discharges are
Publishers: Crunkilton, R., J. Kleist, D. Center for Transportation Research,
"illicit" because municipal storm sewer
Bierman, J. Ramcheck, and W. DeVita. University of Texas, Austin).
systems are not designed to accept,
1999. "Importance of Toxicity as a
c. Beach Closings/Advisories
process, or discharge such wastes.
Factor Controlling the Distribution of
Sources of illicit discharges include, but
Urban wet weather flows have been
Aquatic Organisms in an Urban
are not limited to: sanitary wastewater;
Stream." In Comprehensive Stormwater " recognized as the primary sources of ’
estuarine pollution in coastal
effluent from septic tanks; car wash,
~,4quatic Ecosystem Management
communities. Urban storm water runoff, laundry, and other industrial
Con)~erence Papers. Auckland, New
sanitary sewer overflows, and combined wastewaters; improper disposal of auto
Zealand).
sewer overflows have become the largest and household toxics, such as used
In Wisconsin, runoff samples were
causes of beach closings in the United
motor oil and pesticides; and spills from
collected from streets, parking lots,
States in the past three years. Storm
roadway and other accidents.
roofs, driveways, and lawns. Source
water discharges fi’om urban areas not
Illicit discharges enter the system
areas were broken up into residential,
thi’ough either direct connections (e.g.,
commercial, and industrial. Geometric only pose a threat to the ecological
mean concentration data for residential environment, they also can substantially wastewater piping either mistakenly or
areas included total solids of about 500- affect human health. A survey of coastal deliberately connected to the storm
drains) or indirect connections (e.g.,
800 mg/L from streets and 600 mg/L
and Great Lakes communities reports
infiltration into the MS4 from cracked
from lawns. Fecal coliform data from
that in 1998, more than 1,500 beach
sanitary systems, spills collected by
residential, areas ranged from 34,000 to closings and advisories were associated
drain outlets, and paint or used oil
with storm water runoff (Natural
,000 c~u/loo mL for streets and
lveways. Contaminant concentration
Resources Defense Council. 1999. "A
dumped directly into a drain}. The
Guide to Water Quality at Vacation
result is untreated discharges that
data from commercial and industrial
source areas were lower for total solids Beaches" New York, NY}. Other reports contribute high levels of pollutants,
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including heav~, metals, toxics, oil and
grease, solvents, nutrients, viruses and
bacteria into receiving water~odies. The
NURP study, discussed earlier, found
that pollutant levels from illicit
discharges were high enough to
significantly degrade receiving water
quality and threaten aquatic, wildlife,
and human health. The study noted
particular problems with illicit
discharges of sanitary wastes, which can
be directly linked to high bacterial
counts in receiving waters and can be
dangerous to public health,
Because illicit discharges to MS4s can
create severe widespread contamination
and water qualityproblems, several
municipalities andurban counties
performed studies to identify and
eliminate such discharges. In Michigan,
the Ann Arbor and Ypsilanti water
quality projects inspected 660
businesses, homes, and other buildings
and identified 14 percent of the
buildings as having improper storm
sewer drain connections. The program
assessment revealed that, on average, 60
ercent of automobile-related
usinassas, including service stations,
automobile dealerships, car washes,
body shops, and light industrial
facilities, had illicit connections to
storm sewer drains. The program
assessment also showed that a majority
of the illicit discharges to the storm
sewer system resulted from improper
plumbing and connections, which had
been approved by the municipality
when installed {Washtenaw County
Statutory Drainage Board. 1987. Huron
River Pollution Abatement _Pr0g~n_ }.
In addition, an inspection of Urban
storm water outfalls draining into Inner
Grays, Washington, indicated that 32
percent of these outfalls had dry
weather flows. Of these flows, 21
percent were determined to have
pollutant levels higher than the
pollutant levels expected in typical
urban storm water runoff characterized
in the NURP study {U.$. EPA. 1993.
Investigation oflnappropriate Pollutant
Entr~es Into Storm Drainage.Systems-A User’s Guide. EPA 600/R-92/238.
ONce of Research and Development.
Washington, DC}. That same document
reports a study in Toronto, Canada, that
found that 59 percent of outfalls from
the MS4 had dry-weather flows.
Chemical tests revealed that 14 percent
of these dry-weather flows were
determined to be grossly polluted,
Inflows from aging sani _t~-T sewer
collection systems are one "of the most
serious illicit discharge-related
problems. Sanitary sewer systems
frequently develop leaks and crocks,
resulting in discharges of pollutants to
receiving waters through separate storm

~

sewers. These pollutants include
It the Problem? Wet. Env. Tech. 4(9]:63sanitary waste and materials from sewer 8).
main construction (e.g., asbestos
3. Construction Site Runoff
cement, brick, cast iron, vitrified clay}.
Storm water dischaxges generated
Municipalities have long recognized the
during construction activities can cause
reverse problem of storm water
an array of physical, chemical, and
infiltration into sanitary sewer
biological water quality impacts.
collection systems; this type of
infiltration often disrupts the operation Specifically, the biological, chemical,
and physical imegrity of the waters may
of the municipal sewage treatment ~
become severely compromised. Water
plant,
The improper disposal of materials is quality imp~rment results, in part,
another illicit discharge-related problem because a number of pollutants are
preferentially absorbed onto mineral or
that can result in contaminated
organic particles found in fine sediment.
discharges from separate storm sewer
The interconnected process of erosion
systems in two ways. First, materials
{detachment of the soil particles],
may be disposed of directly in a catch
transport, and delivery is the
basin or other storm water conveyance. sediment
primary pathway for introducing key
Second, materials disposed of on the
pollutants, such as nutrients
ground may either drain directly to a
(particularly phosphorus}, metals, and
storm sewer’or be washed into a storm
organic compounds into aquatic systems
sewer during a storm event. Improper
{Novotny, V. and G. Chesters. 1989.
disposal of materials to street catch
"Delivery of Sediment and Pollutants
basins and other storm sewer inlets
from Nonpoint
Sources:
A Water
often occurs when people mistakenly
Quality
Perspective."
]ournal
o.f Soil
believe that disposal to such areas is an
Water Conservation, 44{6}:568-76}.
environmentally sound practice. Part of and
Estimates
indicate that 80 percent of the
the .c..o.nfnsion may occur because some
phosphorus
and 73 percent of the
area-~-e served by combined sewer
Kjeldshl nitrogen in streams is
systems, which are part of the sanitary
associated with eroded sediment {U,S.
sewer collection system, and people
Department of Agriculture. 1969. "The
assume that materials discharged to a
Second RCA Appraisal, Soil, Water and
catch basin will reach a municipal
Related Resources on Nonfederal Land
sewage treatment plant. Materials that
in the United States, Analysis of
are commonly disposed of improperly
Condition and Trends." Cited in
include used motor oil; household toxic Fennassey, L.A.]., and A.R. ]arreth 1994.
materials; radiator fluids; and litter .... The Dirt in a Hole: a Review of
such as disposable cups, cans, and f~t- Sedimentation Basins for Urban Areas
food packages. EPA believes that there
and Consu-action Sites." ]ourna] of Soil
has been increasing success in
and Water Conservation, 49{4):317-Z3).
addressing these problems through
In watersheds experiencing intensive
initiatives such as storm drain stenciling construction activity, the localized
and recycling programs, including
impacts of water quality may be severe
household hazardous waste special
because of high pollutant loads,
collection days.
primarily sediments. Siltation is the
Programs that reduce illicit discharges largest cause of impaired water quality
to separate storm sewers have improved in rivers and the third largest cause of
water quality in several municipalities,
impaired water quality in lakes {U.S.
For example, Michigan’s Huron River
EPA, 1998). The 1996 305{b} report also
Pollution Abatement Program found the found that construction site discharges
elimination of illicit connections caused were a source of pollution in: 6 percent
a measurable improvement in the water of impaired rivers; 11 percent of
quality of the Washtenaw County storm impaired lakes, ponds, and reservoirs;
sewers and the Huron River
and 11 -percent of impaired estuaries.
{Washtenaw County Statutory Drainage Introduction of coarse sediment {coarse
sand or larger} or a large amount of fine
Board, 1987}. In addition, an illicit
detection and remediation program in
sediment is also a concern because of
the potential of ~ling lakes and
Houston. Texas, has significantly
improved the water quality of Buffalo
reservoirs {along with the associated
Bayou. Houston estimated that illicit
remediation costs for dredging), as well
as clogging stream channels (e.g.,
flows from 132 sources had a flow rate
Paterson, R.G., M.I. Luger, E.J. Burby,
as high as 500 gal/min. Sources of the
illicit discharges included broken and
E.J. Kaiser, H.R. Malcolm, and A.C.
plugged sanitary sewer lines, illicit
Beard. 1993. "Costs and Benefits of
connections from sanitary lines to storm Urban Erosion and Sediment Control:
sewer lines, and floor drain connections North Carolina Experience." ¯
{Glanton, T., M.T. Garrett, and B.
Eru~ronmenta] Management 17{2):167Goloby. 1992. The Illicit Connection: Is 78). Large inputs of coarse sediment into
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stream channels initially will reduce
Owen, O.S. 1975. Natural Resource
stream depth and minimize habitat
Conservation. New York: MacMillan. As
complexity by filling in pools {U.S.
cited in Paterson, et al., 1993}.
EPA. 1991. Monitoring Guidelines to
A recent review of the efficiency of
Evaluate EI~ects oj~ Forestry Activities on sediment basins indicated that inflows
Streams in the Pacific Northwest and.
from 12 construction sites had a mean
TSS concentration of about 4,500 mg/L
Alaska. EPA 910/9-91--001. Seattle,
WA). In addition, studies have shown
.(Brown, W.E. 1997. "The Limits of"
that stream reaches affected by
Settling." Technical Note No. 83.
construction activities often extend well Watershed Protection Techniques 2(3)).
downstream of the construction site. For In Virginia, suspended sediment
example, between 4.8 and 5.6
concentrations from housing
kilometers of stream below construction construction sites were measured at
sites in the Patuxent River watershed
500-3,000 mR/L, or about 40 times
were observed to be impacted by
larger than the concentrations from
sediment inputs (Fox, H.L. 1974.
already-developed urban areas (Kuo,
"Effects of Urbanization on the Patuxent C.Y. 1976. "Evaluation of Sediment
River, with Special Emphasis on
Yields Due to Urban Development."
Sediment Transport, Storage, and
Bulletin No. 98. Virginia Water
Migration." Ph.D. dissertation. Johns
Resources Research Center, Virginia
Hopkins University, Baltimore, MD. As Polyiechnio Institute and State
Cited in Klein, R.D. 1979. "Urbanization University, Blacksburg, VA).
and Stream Quality ImpairmenL" Water Similar impacts from storm water
runoff have been reported in a number
Resources Bulletin 15(4): 948-63).
A primary concern at most ~
of other studies. For example, Daniel, et
construction sites is the erosion and
al., monitored three residential
transport process related to fine
construction sites in southeastern
sediment because rein splash, rills (i.e., Wisconsin and determined that annual
a channel small enough to be removed
sediment yields were more than 19
by normal agricultural practices and
times the yields frcdi agricultural areas
typically less than 1-foot deep), and
(Daniel, T.C., D. McGuire, D. Stoffel,
sheetwash encourage the detachment
and B. Miller. 1979. "Sediment and
Nutrient Yield from Residential
and transport of this material to
waterbodies (Storm Water Quality Task Construction Sites" Journal of
Environmental (~uafity 8(3):304-08).
Force. 1993. California Storm Water
Best Management Practice Handbooks-- Daniel, et al., identified total storm
Constrncfion Activity. Oakland, CA:
runoff, followed by peak storm runoff,
Blue Print Service). Construction sites
as the most influential factors
also can generate other pollutants
controlling the sedimenf landings from
associated with onsite wastes, such as
residential construct.ion sites. Daniel, et
sanitary wastes or concrete truck
al., also found that suspended sediment
washout,
concentrations were 15,000-20,000 rag/
Although streams and rivers naturally L in moderate events and up to 60,000
carry sediment loads, erosion from
mglL in larger events,
construction sites and runoff from
Wolman and Schick (Wolman, M.G.
developed areas can elevate these loads
and A.P. Schick. 1967. "Effects of
to levels well above those in
Construction on Fluvial Sediment,
undisturbed watersheds. It is generally
Urban and Suburban Areas of
acknowledged that erosion rates from
Maryland." Water Resources Research
construction sites are much greater than 3(2): 451-64) studied the impacts of
from almost any other land use
development on fluvial systems in
(Novotny, V. and H. Olem. :1994. Water Maryland and determined that sediment
Quality: Prevention, Identification, and
yields in areas undergoing construction
Management of Diffuse Pollution. New
were 1.5 to 75 times greater than
York: Van Nostrand Reinhold). Results detected in natural or agricultural
from both field studies and erosion
catchments. The authors summaz~ze the
models indicate that erosion rates from potential impacts of consU’uction on
construction sites are typically an order sediment yields by stating that "the
of magnitude larger than row crops and equivalent of many decades of natural
several orders of magnitude greater than or even agricultural erosion may take
rates from well-vegetated areas, such as place during a single year from areas
forests or pastures (USDA. 1970.
cleared for consU’uction" (Wolman and
"Controlling Erosion on Consu’uctinn
Schick, 1967].
Sites." Agriculture Information Bulletin,
A number of studies have examined
Washington, DC; Meyer, L.D., W.H.
the effects of road construction on
Wischmeier, and W.H. Daniel. 1971.
erosion rates and sediment yields. A
"Erosion, Runoff and Revegetation of
highway construction project in West
Denuded Construction Sites."
Virginia disturbed only 4.2 percent of a
Transactions of the ASAE 14(1):138-41; 4.72-square-mile basin, but resulted in a

three-fold increase in suspended
sediment yields (Downs, S.C. and D.H.
Appel. 1986. Pro~Tess Report on the
E.~ects of Highway Construction on
Suspended-Sediment Discharge in the
Coal River and Trace Fork, West
Virginia, 1975-81. USGS Water
Resources Investigations Report 844275. Charlestown, WV). During the
largest storm event, it was estimated
that 80 percent of the sediment in the
stream originated from the construction
site. As is often the case, the increase in
suspended sediment load could not be
detected further downstream, where the
drainage area was more than 50 times
larger (269 square miles).
Another study evaluated the effect of
290 acres of highway construction on
watersheds ranging in size from 5 to 38"
square miles. Suspended sediment loads
in the smallest watershed increased by
250 percent, and the estimated sediment
yield from the construction area was 37
tons/acre during a 2-year period
(Hainly, R.A. 1980. The E]~ects of
Highway Const~JCtion on Sediment
Discharge into Blocl~ouse Creek and
Stream Valley Run, Pennsylvania. USGS
Water Resources Investigations Report
8068. Harrisburg, PA). A more recent
study in Hawaii showed that highway
constzuction increased suspended
sediment loads by 56 to 76 percent in
three small (1 to 4 square mile) basins
(Hill, B.R. 1996. Stream~ow and
Suspended-Sediment Loads Before and
During I-h’ghway Construction, North
Halawa, H~iku, and I~mooalii Drainage
Basins, Oahu, Hawaii, 1983-91. USGS
Water Resources Investigations Report
964259. Honolulu, HI). A 1970 study
determined that sediment yields from
construction areas can be as much as
500 times the levels detected in rural
areas (National Association of Counties
Research Foundation. 1970. Urban Soil
Erosion and S.ediment Control. Water
Pollution Control Research Series,
Program #15030 DTL. Federal Water
Quality Administration, U.S.
Department of Interior. Washington, DC)
Yorke and Herb (Yorke, T.H., and w.J.
Herb. 1978. E~ects of Urbanization on
Stream~ow and Sediment Transport in
the Rock Creek and Anacastia River
Basins, Montgomery County, Maryland,
1962-Y4. USGS Professional Paper 1003,
Washington, DC) evaluated nine
subhasins in the Maryland portion of
the Anacostia watershed for more than
a decade in an effort to define the
impacts of changing land use/land cover
on sediment in runoff. Average annual
suspended sediment yields for
construction sites ranged from 7 to 100
tons/acre. Storm water discharges from
construction sites that occur when the
land area is disturbed (and prior to
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measured from larger sites. EPA save a
sediment deposits, cousins changes in
surface stabilization) can significantly
grant to the Dane County, Wisconsin
aquatic flora and fauna, such as fish
impact designated uses. Examples of
Land Conservation Department. in
species composition [Wolman and
designated uses include public water
Schick, 1967). In addition, the primary cooperation with the USGS, to evaluate
supply, recreation, andpropasation of
cause of coral reef degradation in coastal sediment runoff from two small
fish and wildlife. The siltation process
areas is attributed to land disturbances
construction sites. The first was a 0.34
described previously can threaten all
acre residential lot and the second was
and dredsins activities due to urban
three designated uses by (1] depositins
development {Rosers, C.S. 1990.
a 1.72 acre commercial office
hip coz~centrations of pollutants in
development, Runoff from the sites was
public water supplies; (~) decreasIng the "Responses of Coral Reefs and Reef
channeled to a sinsle discharge point for
depth of a waterbody, which can reduce Organizations to Sedimentation."
Marine Ecolog}, Progress Series, 62:185- monitoring. Each site was monitored
the volume of a reservoir or result in
before, during, and after construction.
202).
limited use of a water body by boaters,
The Dane County study found that
EPA believes that the water quality
swimmers, and other recreational
impact
from
small
construction
sites
is
total
solids concentrations from these
enthusiasts; and (3} directly impairing
small sites are similar to total solids
as high as or higher than the impact
the habitat of fish and other aquatic
species-, which can limit their ability to from larger sites on a per acre basis. The concentrations from larger construction
concentration of pollutants in the runoff sites. Results show that for both of the
reprodube,
smaller sites is similar to the
study sites, total solids and suspended
Excess ~edimant can cause a number from
concentrations
in
the
runoff
from
larger
solids concentrations were significantly
of other problems for waterbodias. It is
The proportion of sediment that
higher during construction than either
associated with increased turbidity and sites.
makes it from the construction site to
before or after construction. For
reduced light peneu’ation in the water
surface
waters
is
likely
the
same
for
example, preconstructinn total solids
column, as well as more long-term
larger and smaller construction sites in concentrations averaged 642 mEIL
effects associated with habitat
urban areas because the runoff from
during the period when ryegrass was
destruction and increased difficulty in
either
site
is
usually
delivered
directly
established, active construction total
filtering drinking water. Numerous
to the storm drain network where there solids concentrations averaged 2,788
studies have examined the effect that
is no opportunity for the sediment to be mEIL. and post-construction total solids
excess sediment has on aquatic
concentrations averaged 132 mEIL (on a
’
filtered
out.
ecosystems. For example, sediment from The expected
contribution of total
pollutant load basis, this equaled 7.4 lbs
road construction activity in Northern
sediment yields from smell sites
preconstruction, 35 lhs during
Virginia reduced aquatic insect and fish depends, in part, on the extent to which consolation, and 0.6 lbs postcommunities by up to 85 percent and 40 erosion and sedimentation controls are
construction ~or total solids). While this
¯ percent, respectively (Reed, J.R. 1997.
being applied. Because current storm
site was not properly stabilLzed before
"Stream Community Responses to Road water regulations are more likely to
construction, after construction was
Construction Sediments." Bulletin No.
require erosion and sedimentation
complete and the site was stabilized,
97. Virginia Water Resources Research controls on larger sites in urban areas,
post-construction concentrations were
Center, Vir~nia Polytechnic Institute,
smaller construction sites that lack such more than 20 times less than during
Blacksburg, VA. As cited in KleIn, R.D. programs are likely to contribute a
construction. The results were even
1990. ,4 Survey of Quality of Erosion
disproportionate amount of the total
more dramatic for the commercial site.
and Sentiment Control and Stor~n Water sediment from constructioh activities
The commercial site had one
A~onagement in the Chesapeake Bay
(MacDonald, L.H. 1997. Technical
preconstruction event, which resulted
Watershed. Annapolis, MD: Chesapeake IustiJ~cotion for Regulating Construction in total solids concentrations of 138 mE/
Bay Foundation}. Other studies have
Sites I-5 Acres in Size. Unpublished
L, while active construction averaged
shown that fine sediment (fine sand or report submitted to U,S. EPA,
more than 15,000 mEIL and postsmaller) adversely affects aquatic
Washington, DC). Smaller construction consu-uction averaged only 200 mg/L
ecosystems by reducing light
sites are less likely to have an effective {on a pollutant load basis, this equaled
penetration, impeding sight-feeding,
plan to control erosion and
0.3 lbs preconstruction, 490 lbs during
smothering benthic organisms, abrading sedimentation, are less likely to
"
construction, and 13.4 lbs postgills and other sensitive structures,
properly implement and maintain their construction for total solids). The active
reducing habitat by clogging interstitial plans, and are less likely to be inspected construction period resulted in more
spaces within a streambed, and
than 75 .times more sediment than either
(Brown, W. and D. Caraco. 1997..
°
reducing the intergrevel dissolved
Controlling Storm Water RunofJ~
before or after.construction (Owens,
oxygen by reducing the permeability of Discharges~rom Small Construction
D.W., P. Jopke, D.W. Hall, J. Balousek
the bed material (Everest, F.H., ~.C.
Sites: A National Review. Submitted to and A. Roa. 1999. "Soil Erosion from
Beschta, K.V. Scrivener, ~.R. Koski, ].R.
Oi~ice of Wastewatar Management, U.S. Small Construction Sites." Draft USGS
Sedell, and CJ. Cederholm. 1987. "Fine EPA, Washington, DC., by the Center for Fact Sheet. USGS and Dane County
Sediment and Salmonid Production: A Watershed Protection, Silver Spring,
Land Conservation Department, WI).
Paradox." Streamside Management:
MD). The proportion of sediment that
The total solids concentrations from
Forestry and Fishery Interactions,
makes it from the construction site to
these small sites in Wisconsin are
Contract No. 57, Institute of Forest
suriace waters is likely the same for
similar to total solids concentrations
Resources, University of Washington,
.larger .and smaller construction sites in from lar~er construction sites. For
Seattle, WA). F.or example, 4.8 and 5.6
urban areas because the runoff from
example, a study evaluating the effects
kilometers of stream below construction either site is usually delivered directly of highway construction in West
sites in the PattLxent River watershed in to the storm drain network, where there Virginia found that a small storm
Maryland were found to have fine
is no opportunity for the sediment to be produced a sediment concentration of
7,520 mEIL (Downs and Appel, 1986}.
sediment amounts 15 times greater than filtered out.
One important aspect of Small
To confirm its belief that sediment
normal (Fox, 1974. As cited in Klein,
yields from small sites are as high as or . construction sites is the number of small
1979). Benthic organisms in the
streambed can be smothered by
higher than the 20 to 150 tons/acre/year sites relative to larger construction sites
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Several commenters disputed the data
and total land area within the
watershed. Brown and Caraco surveyed presented in the proposed rule for storm
219 local jurisdictions to assess erosion water discharges from smaller
construction sites. One commenter
and sediment control {ESC} programs,
stated that EPA has not adequately
Seventy respondents provided data on
explained the basis for permitting
the number of ESC permits for
construction activity down to I
consr.ruction sites smaller than 5 acres,
disturbed acre. Another commenter
In 27 cases {38 percent of the
stated that EPA did not present
respondents}, more than three-quarters
sufficient data on water quality impacts
of the permits were for sites smaller
from construction sites disturbing less
than 5 acres; in another 18 cases (26
percent), more than half of the permits than 5 acres,
EPA believes that the data presented
were for sites smaller than 5 acres.
above sufficiently support nat.ionwide
In addition, data on the total acreage
designation of storm water discharges
disturbed by smaller construction sites
from construction activity disturbing
have been collected i’ecently in two
more than 1 acre. Based on total
States {MacDonald, 1997). The most
disturbed land area within a watershed,
recent and complete data set is the
the cumulative effects of numerous
listing of the disturbed area for each of
the 3,831 construction sites permitted in small construction sites can have
impacts similar to those of larger sites
North Carolina for 1994-1995 and
in a particular area. In addition, waivers
1995-1996. Nearly 61 percent of the
for storm water discharges from smaller
sites that were I acre or larger were
between 1.0 and 4.9 acres in size. This construction activity will exclude sites
not expected to impair water quality,
proportion was consistent between
EPA will continue to collect water
years. Data showed that 0~is range of
quality data on conslzuction site storm
sites accounted for 18 percent of the
total area disturbed by construction. The water runoff,
values showed very little variation
C. Statutory Background
between the 2 years of data. The total
In 1972, Congress enacted the CWA to
disturbed area for all sites over this 2year period was nearly 33,000 acres, or prohibit the discharge of any pollutant
to waters of the United States from a
about 0.1 percent of the total area of
point source unless the discharge is
North Carolina.
authorized
by an
NPDES
permit,
EPA estimates that construction sites Congress
added
CWA
section
402(p) in
disturbing greater than 5 acres disturb
2.1-million acres of land {78.1 percent of 1987 to require implementation of a
program for addressing
the total) while sites disturbing between comprehensive
storm
water
discharges.
I and 5 acres of land disturb 0.S-million 402(p)(1) required EPA Section
or NPDESacres of land (19.4 percent). The
anthorized
States
or
Tribes
to issue
remaining sites on less than I acres of
NPDES
permits
for
the
following
five
land disturb 0.07-million acres of land
{only 2.5 percent of the total}. Given the classes of storm water discharges
entirely of storm water
high erosion rates associated with most composed
{"storm water discharges"} specifically
construction sites, small construction
under section 402{p}{2):
sites can be a significant source-of water listed
{A) a discharge subject to an NPDES
quality impairment, particularly in
permit before February 4, 1987
small watersheds that ~e undergoing
{B} a discharge associated with
rapid development. Exempting sites
industrial activity
under I acre will exclude only about 2.5
{C} a ~scharge from a municipal
percent of acreage from program
separate storm sewer system serving a
coverage, but will exclude ri far higher
population of 2SO,000 or more
number of sites, approximately 25
{D) a discharge from a municipal
percent,
separate storm sewer system serving a
Several studies have determined that population of lO0,OO0 or more but less
the most effective constzuction runoff
than 250,000
control programs rely on local plan
{E) a discharge that an NPDES
re~iew and field enforcement {Paterson, permitting authority determines to be
R. G. 1994. "Construction Practices: the contributing to a violation of a water
Good. the Bad: and the Ugly."
quality s~andard or.a significant
Watershed Protection Techniques 1{3)). contributor of pollutants to the waters of
In his review, Paterson suggests that.
the United States.
given the critical importance of field "
Section 402{p}{3}{A} requires storm
mplementation of erosion and sediment water discharges associated with
control programs and the apparent
industrial activity to meet all applicable
shortcomings that exist, much more
provisions of section 402 and section
focus should be given to plan
301 of the CWA, including technologyimplementation,
based requirements and any more

stringent requirements necessary to
meet water quality standards, Section
402{pJ(3){B) establishes NPDES permit
standards for discharges from municipal
separate storm sewer systems, or MS4s.
NPDES permits for discharges from
MS4s {I) may be issued on a system or
jurisdiction-wide basis, {2} must include
a requirement to effectively prohibit
non-storm water discharges into the
storm sewers, and (3) must require
controls to reduce pollutant discharges
to the ma:{imum extent practicable,
including best management practices,
and other provisions as the
Administrator or the States determine to
be appropriate for the control of such
pollutants. At this time, EPA determines
that water quality-based controls,
implemented through the iterative
processes described today are
appropriate for the control of such
pollutants and will result in reasonable
further progress towards attainment of
water quality standards. See sections
H.L and ILH.3 of the preamble.
In CWA section 402(p)(4), Congress
established statutory deadlines for the
initial steps in implementing the NPDES
program for storm water discharges.
This section required development of
NPDES permit application regulations,
submission of NPDES permit
applications, issuance of NPDES
permits for sources identified in section
402(p){2), and compliance with NPDES
permit conditions. In addition, this
section required industrial facilities and
large MS4s to submit NPDES permit
applications for storm water discharges
by February 4, 1990. Medium MS4s
were to submit I~PDES
_ permit
applications by February 4, 1992.
and authorized NPDES States were
prohibited from requiring an NPDES
permit for any other storm water
discharges until October 1, 1994.
Section 402{p}{5} required EPA to
conduct certain studies and submit a
report to Congress. This requirement is
discussed in the following section.
Section 402{p}{6} requires EPA, in
consultation with States and local
officials, to issue regulations for the
designation of additional storm water
discharges to be regulated to protect
water quality. It also requires EPA to
extend the existing storm water program
to regulate newly designated sources. At
a minimum, the extension must
establish {1) priorities, {2} requirements
for State storm water management
programs, and {3) expeditious
deadlines. Section 402(p}{8) specifies
that the program may include
performance standards, guidelines,
gdidance, and management practices
and treatment requirements, as
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appropriate. Today’s role implemen=
this section.
D. ~A’s Reports to Congmss
Under ~A se~on 402[p](5], ~A, in
co~ulta~on ~ ~e States, was
~qui~d to conduct a study. The study
was to iden~ u~e~lated so~ces of
sto~ water dis~es, dateline ~e
nat~ and e=ent of pollu~ in such
disch~es, ~d establish proced~es
~d me~ods to mitigate ~e impa~ of
su~ disch~es on water quali~.
S~on 402(p)(5] also required ~A to
mpoK ~e ~s~ of ~e first ~o
componen= of~at study to Con~ss by
October 1, 1988, ~d ~e final ~po~ by
October ~, 1989.
In M~h 1995, ~A submi~ed to
Con~ss a ~po~ ~ar ~viewed ~d
~alyzed ~e na~ of sto~ water
disch~es ~m m~icipal ~d
indus~alacili~es ~at were not al~ady
~lated under ~e ini~ ~DES
~la~ons for sto~ water (U.S.
En~mnmen~ Pint.on Agent,
O~ce of Water. 1995. Sto~ Water
Dischu~es Potentially Add~ssed by
Phose ~ o[~e ~fionul Pollutant
Disch~e Efimin~ion System Sto~
W~ter Proem: ~epo~ to Con~ss.
W~hin~on, D.C. ~A 833-K~02)
("Repot"). The Report also ~ed
~sociated pollu~t loadin~ ~d water
q~i~ impa~ ~m ~ese ~lated
so~es. B~ed on iden~fi~on o~
u~e~lated m~icipal so~ces and
~ysis of info~a~on on ~pa~ of
~o~ water ~s~es ~om m~i~p~
so~es, ~e Repo~ ~co~ended ~
¯ e ~D~ pm~ for sro~ water
fo~s on ~e 405 "~b~zed ~"
iden~fied by ~e B~au of ~e Ce~.
The Repo~ ~er fo~d ~t a n~ber
of ~s~es ~m ~ated
ind~ facili~es w~ted ~er
inves~gation to dateline ~e n~d for
~la~on. It ~assified ~ese
u~lated ind~al dis~es in ~o
~oups: Group A ~d Group B. Group A
composed so~es ~at may be
co~ide~d a hi~ pfiofi~ for infusion
in ~e ~DES pro~ for sto~ water
because disch~es ~m ~ese so~es
~e simil~ or iden~i~ to ~ady
~lated so~es. These "look al~e"
sto~ water ~sch~e so~es we~ no~
covered in ~e initial ~DES ~la~ons
for sto~ wa~er due to ~e l~ge used
~o de~e "associated wi~ indus~al
ac~vi~.".~ ~e i~al re~a~ons for
s~o~ water, "indus~al ac~vi~" is
identified using St~d~d ~d~ial
Cl~sifi~on (SIC) codes. The use of
SIC codes led to in.replete
~tegori~tion of indus~al a~vities
wi~ dis~es ~at needed to be
~lated to prote~ water quali~,
Group B consisted of 18 ind~al

~A believes ~at it h~ developed an
se=o~, whi~ included so~es ~et
adequate record for today’s ~la~on
~A expected to con~bute to sto~
water con~a~on due to ~e
both ~ough ~e Repo~ to Con8ress
~e Clean Water ~ifia~ve ~d
activi~es condu=ed ~d pollut~
~ffcipated o~ite (e.g., vehicle
more Rcent a=i~es, including ~e
m~nten~ce, mac~ne~ and ele~i~l FA~ Subco~i~ee process,
~pa~, ~d ~te~ive awi~l~l
notices and eval~tion of commen~,
~d recent rese~ ~d an~ysis.
a~vi~es).
~A reported on ~# la~er component does not inte~ret ~e con~ssion~
mpo~in~ ~qu~emen~ of ~A se~on
of~e se~on 402(pJ(SJ study ~a
402(p)(5) to be ~e sole b~is for
P~sident ~inton’s Cle~ Water
detailing so~es to be m~ated
Ini~e~ve, w~ was ~le~ed on
Febm~ 1, 1994 (U.S. Envim~enml ~der today’s fin~ role.
~A’s decision to desi~ate on a
Pint.on Agent, O~ce of Water.
~on~ b~is small MS4s in ~b~ized
1994. President Clinton’s Cl~n Water
fnifiafive. W~hin~on, D.C. ~A 80~R- ~e~ is supposed by studies
cle~ly show a di~ co.elation
9~01) ("~i~a~ve"). The ~i~a~ve
ad~essed a n~ber of issues ~sociated be~n ~b~i~on ~d adveme water
qu~i~ impac~ ~om ~o~ water
~ ~DES ~men~ for sto~
disch~es. (S~ueler, T. 1987.
water ~s~es ~d proposed (1)
esmblis~ a ph~ed compli~ce ~ Con~mllin~ ~rban
~anual ~or Plannin~ ~ Desi~nin~ ~rban
a water qu~i~ st~d~ approa~ for
B~s. ~e~poli~ W~hin~on
~s~es ~m m~cip~ sepmte
Council of Govemmen~). "Urb~ized
~o~ sewer ~e~ wi~ pfiofi~ on
con~llin~ ~s~es ~m m~pal ~eas"--~n whi~ ~1 small ~S4s
would be cove~d~p~sent ~e most
~o~ and development ~, (2J
~te~ely developed ~d de~e ~as of
~ ~at ~e m~ e~ent
~e Na~on. ~ey concrete only
pm~ble s~d~d should be applied
in a sit.spastic, fle~ble m~er. ~n~ pe~ent of ~e l~d ~a but 63 pe~ent
~e to~ popula~on. See s~on I.B.1,
~to a~o~t co~ co~idemffons ~ well of
Urb~
Development, above, for sm~es
~ water quali~ after, (3) pm~ ~
exempffon ~m ~e ~DES pro~ for ~d ~sessmen~ of ~e li~ baleen
~ development ~d ~o~ water
~o~ water ~es ~m ~d~al
on water ~so~es.
facili~ ~ no a~vi~ or si~fi~t ~pa~
Co~entem ~ed ~at ~e Repo~ to
interims e~osed to s~o~ water, (4]
Confess does no~ ad~ss sto~ water
pm~d~ e~e~io~ to ~e stamto~
dishes ~m con~on sites. They
dea~es to complete ~plemen~on
~er ~ed ~at ~e desi~on of
of ~e ~DES pm~ for ~e ~o~
sm~l co~on sites per today’s fin~
water pm~, (5) ~e~8 ~d
role goes beyond ~e ~sident’s 1994
~ for ~e ~men~ ~ ~e ~ES
~i~a~ve became
pm~ for sto~ water, ~d (6)
~en~ ~q~n8 m~pa~es to
pin--din8 con~l of ~s~es ~m
implement a sto~ water m~a~ement
~a~ve ~d ab~doned ~es l~ted
pm~ to con~l ~ated ~o~
on Fede~ ~ ~ a mo~ ~eted,
wat~ so~es, "~u~8 dishes
fle~ble ~. Ad~onally, prior to ~m co~on of less
~ 5 a~s,
pmm~ga~on of today’s ~e, s~on
whi~ ~ p~ of~, development
431 of ~e Agent’s Appmpria~on A~ ~d si~ific~t ~development
for ~ 2000 (Dep~en~ of Vete~ ac~vi~es." They po~t out ~at
~ ~d Ho~in8 ~d U~
Ini~a~ve pro~des ~at ~lated
Development ~d ~dependenr Agencies sto~ water ~es nor ad~essed
~pmpfiaffo~ A~ of 2000. ~blic ~w ~rou~h a municipal pm~m would not
10~4, s~on 432 (1999)) d~ed
be cove~d by ~e ~DES pro~.
~A to ~po~ on ce~n ma~e~ to be
Co~entem ~se~ ~at ~A has nor
covered ~ today’s role. That ~po~
developed a ~cord independen~
supplemen~ ~e ~dy ~u~d by
se~on 402(p)(5) studies
~A S~on 402(p)(SJ. ~A is
demons~tes ~e necessi~ of
publis~ ~e availabili~ of ~at mpo~ under a sepmte ~DES pe~t sto~
elsewhe~ ~ ~ isle of ~e F~er~
water disch~es ~m smaller
~ter.
cons~ion sites "to proze~ water
Seve~ commente~ assayed ~at ~e quali~." ~A disa~s.
Repo~ to Con~ss is ~ inadequate
~A evaluated ~e na~e ~d e~en~
b~is for ~e designa~on ~d ~la~on of pollu~n~ ~om con~on site
of so~es cove~d ~der today’s final
so~es in a process ~at was sepmte
role, specifi~lly ~e nationwide
~d distin~ ~om ~e development
designa~on of sm~l m~icipal sep~ate ~e Repo~ to Confess. Today’s d~ision
sto~ sewer syste~ ~thin ~banized
to re.late ce~ain sto~ water
~eas ~d co~on a~ivities
disch~es ~m cons~ion sites
disrobing baleen one and five a~s.
dist~bin~ less th~ 5 a~s ~ose in p~
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out of the 9th Circuit remand in N/~C data, these sources were not appropriate programs, which are described briefly
v. EP.~, 966 F.ld 1292 (gth Cir. 1992]. for nationwide designation at this time. below.
In 1987, section 319 was added to the
In that case, the court remanded
E. Industrial Facilities Owned or
CWA to provide a framework for
portions of the Phase I storm water
Operated by Small Municipalities
funding State and local efforts to
reFalations related to discharges from
Conerass 8ranted extensions to the
address pollutants from nonpoint
consu-uction sites. Those regulations
NPDES permit application process for
sources not addressed by the NPDES,
define "storm water dischar~as
selected classes of storm water
pro~Fam. To obtain funding, States are
associated with industrial.activity" to
discharges associated with industrial
required to submit Nonpoint Source
include only those storm water
activity. On December 18, 1991,
discharges from construction sites
Assessment Reports identifying State
disturbin8 5 acres or more of total land Con~rass enacted the Intermodal
waters that, without additional control
of nonpoint sources of pollution, could
area (see 40 CFR 122.26(b)(14)(x)). In itsSurface Transportation Efficiency Act
not reasonably be expected to attain or
decision, the court concluded that the 5- ~ISTEA), which postponed NPDES
permit application deadlines for most
maintain applicable water quality
acre threshold was improper because
storm water discharges associated with
standards or other goals and
the Agency had failed to identif~
industrial activity at facilities that are
information ’"to support its perception
requirements of the CWA. States are
owned or operated by small
also required to prepare and- submit for
that c~nstmction hctivitias on lass than
municipalities. EPA and States
5 acres are non-industrial in nature"
EPA approval a storewide Nonpoint
(956 F.ld at 1306). The court remanded authorized to administer the NPDES
Source Management Program for
the below 5 acre exemption to EPA for prod-am could not require any
controlling nonpoint source water
pollution to navigable waters within the
further proceedings (966 F.ld at 1310). municipality with a population of less
In a Federal Ite~ister notice issued on than 100,000 to apply for or obtain an
State and improving the quality of such
NPDES permit for any storm water
December 16, 1992, EPA noted that it
waters. State program submittals must
did not believe that the Court’s decision discharge associated with industrial
identify specific best management
had the effect of automatically
activity prior to October 1, 1992, except practices (BMPs) and measures that the
for storm water dischareas from airports, State proposes to implement in the first
subjecting small construction sites to
power plants, or uncontrolled sanitary
four years after program submission to
the existing application requirements
landfills. See 40 ~ 122.26(e)(1); 57 FRreduce pollutant loadings from
and deadlines. E~A believed that
11524, April 2, 1992 (reservation of
additional notice and comment were
identified nonpoint sources to levels
NPDES application deadlines for ISTEA required to achieve the stated water
necessary to clarify the status of these
"
facilitias).
sites. The information received during
quality objectives.
The facilities exempted by ISTEA
the notice and comment process and
State nonpoint source programs
discharge storm water in the same
funded under section 3"19 can include
additional research, as discussed in
manner (and are expected to use
section LB.3 Construction Site Runoff,
both regulatory and noureeulatory State
identical processes and materials) as the and local approaches. Section
formed the basis for the dasienatiun of
construction activity disturbing between industrial facilities regulated under the 319~J(lJ(BJ specifies that a combination
one and five acres on a nationwide
1990 Phase I regulations. Accordingly,
of"nonregulator~ or regulatory
these facilities pose similar water
basis. EPA’s objectives in today’s
programs for enforcement, technical
proposal include an effort to (1) address quality problems. The extended
assistance, financial assistance,
moratorium for these facilities was
education.,training, technology transfer,
the 9th Circuit remand, (lJ address
necessary to allow municipalities
and demonstration projects’ may be
water quality concerns associated with
additional time to comply with NPDES used, as necessary, to achieve
construction activities that disU~rb less
requirements. The proposal for today’s
implementation of the BMPs or
¯ than 5 acres of land, and (3) balance
rule would have maintained the existing measures identified in the section 319
conflicting recommendations and
concerns of stakeholders,
deadline for seeking coverage under an
submittals.
One commenter noted that EPA’s
Section 62"17 of the Coastal Zone Act
NPDES permit (August 7, 2001).
proposal would fail to regulate
Today’s rule cha~ges the permit
Reauthorization Amendments (CZARAJ
of 1990 provides that States with
industrial facilities identified as Group application deadline for such
A and Group B in the March 1995
approved coastal zone management
municipally owned or operated
Report to Congress. EPA is relying on
programs must develop coastal
facilities discharging industrial storm
the analysis in the Report, which
water to make it consistent with the
nonpoint pollution control programs
provided that the recommendation for
and submit them to EPA and the
application date for small regulated
coverage was meant as ~uidance and
MS4s. Because EPA missed its March
National Oceanic and Atmospheric
was not intended to be an identification 1999 deadline for promulgating today’s Administration (NOA.~) for approval.
of specific categories that must he
Failure to submit an approvable
rule, and the deadline for MS4s to
i’egulated under Section 402(p)16).
prceram will result in a reduction of
submit permit applications has been
Report to Congress, p. 4-1. The Report
extended to three years and 90 days
Federal 8rants under both the Coastal
recognized the existence of limited data fi~m the date of this notice, the deadline Zone Management Act and section 319
on which to base loadings estimates to
of the CWA.
for permitting ISTEA sources has been
support the nationwide designation of
State coastal nonpoint pollution
similarly extended. The permitting of
individual or categories of sources,
conu’ol programs under CZARA must
these sources is discussed below in
Report to Con~,ress, p. 4-44.
include enforceable policies and
section "rr.I.3. ISTEA Sources."
Furthermore,, during FACA
mechanisms that ensure
F. Related Nanpoint Source Pro~,.rams
Subcommittee discussion, EPA
implementation of the management
continued to urge stakeholders to
Today’s rule addresses point source
measures throughout the coastal
provide further data relating to
discharges of storm water runoff and
management area. EPA issued Guidance
industrial and commercial storm water non-storm water dischareas into MS4s. Speci/ying Management Measures for
sources, which EPA did not receive.
Many of these sources have been
Sources of Nonpoint Pollution in
EPA concluded that, due to insufficient addressed by nonpoint source control "
Coastal Waters under section 6217(~] in
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January 1993. The guidance identifies
management measures for five major
categories of nonpoint source pollution,
The management measures reflect the
greatest degree of pollutant reduction
that is economically achievable for each
of the listed sources. These management
measures provide ~eference standa~’ds
for the States to use in developing or
refining their coastal nonpoint
programs. A few management measures,
however, contain quantitative standards
that specify pollutant loading
reductions. For example, the New
Development Management Measure,
which is applicable to construction in
urban areas, requires (1) that by design
or performance the average annual total
suspended solid loadings be reduced by
80 percent and (2) to the extent
practicable, that the pre-developmant
peak runoff rate and average volum.e be
maintained,
EPA and NOAA published Coasta/
Nonpoint Pollution Control Program:
Proyam Development and Approval
Guidance (1993). The document
clarifies that States generally mus~
implement management measures for
each source category.identified in the
EPA gnidance developed under section
6217(8). Coastal Nonpoint Pollution
Control Programs are not required to
address sources that are clearly
regulated under the I~PDES program as
point source discharses. Speci~cally,
such proyams would not need to
address small MS4s and consu’uction
sites covered under MPDES storm water
permits (both general and individual).
II. Description of Pro~rram
A. Overview
¯
1. Objectives EPA Seeks To Achieve in
Today’s Rule
EPA seeks to achieve several
objectives in today’s final rule. First,

EPA is implementing the requirement
under CWA section 402(p)(6) to provide
a comprehensive storm water program
that designates and controls additional
sources of storm water discharges to
protect water quality. Second, EPA is
addressing storm water discharges from
the activities exempted under the 1990
storm water permit application
regulations that were remanded by the
Ninth Circuit Court of Appeals in N’P, DC
v. EPA, 966 F.2d 1292 (gth Circuit,
1992). These are construction activities
disturbing less than 5 acres and socalled "light" industrial activities not
exposed to storm water (see discussion
of"no exposure" below). Third, EPA is
providing coverage for the so-called
"donutholes" created by the existing
NPDES storm water program. Donut
holes are geographic gaps in the NPDES
storm water program’s regulatory
scheme. They are MS4s located within
areas.covered by the existing NPDES
storm water program, but not currently
.adcb’essed by the storm water program
because it is based on political
jurisdictions. Finally, EPA also is t~ing
to promote watershed planning as a
~tmework for implementing water
quality programs where possible,
Althoush EPA had options for
different approaches (see alternatives
discussed in the January 9,1998,
proposed re~,r~dation), EPA believes it
can best achieve it~ objectives throush
flexible innovations within the
framework of the NPDES prod’am,
Unlike the interim section 402(p)(6)
storm water resulations EPA
promulgated in 1995, EPA no longer
designates all of the unregulated storm
water discharges for nationwide
coverage under the NPDES program for
storm water. The f~amework for today’s
final rule is one that balances automatic
designation on a nationwide basis and

locally-based designation and waivers
Nationwide designation applies to the
classes or categories of storm water
discharges that EPA believes present a
high likelihood of having adverse water
quality impacts, regardless of location.
Specifically, today’s rule designates
discharges from small MS4s located in
urbanized areas and storm water
discharges from construction activities
that result in land disturbance equal to
or greater than one and less than five
acres. As noted under Section LB.,
Water Quality Concerns/Environmental
Impact Studies and Assessments, these
two categories of storm water sources,
when unregulated, tend to cause
significant adverse water quality
impacts. Additional sources are not
covered on a nationwide basis either
because EPA currently lacks
information indicating a consistent
potential for adverse water quality
impact or because EPA believes that the
likelihood of adverse impacts on water
quality is low, with some localized
exceptions. Additional individual
sources or categories of storm water
dischargas could, however, be covered
under the program through a local
designation process. A permitting
authority may designate additional
small MS4s a~er developing designation
criteria and applying those criteria to
small M$4s located outside of an
urbanized area, in particular those with
a population of 10,000 or more and a
population density of at least 1,000.
Exhibit 1 illustrates the designation
~ramework for° today’s final rule.
e~ ooe ~

R0018106

Federal Re~ister/Vol. 64, No. 235/Wednesday, December 8, 1999/Rules and Regulations 68735
EXHIHIT I.~PHASE II SOURCE DECISIONS

WATER QUALITY IMPACT OF SOURCES

INSUFFICIENT INFORMATION

HIGH LIKELIHOOD

NOT AUTOMATICALLY
N, liomal
DESIGNATED BY RULE
"*A#xes~me~t
¯ ’ Small MS4s located outside Urbanized Areas. ~ ¯
¯ Construction activity that results in the land
¯
disturbance of less than 1 acre.
¯ Non-Phase I industrial and commercial sources,

BUT DESIGNATED BY
PERMITTING AUTHORITY Ilr
¯

¯

¯

¯

/

AUTOMATICALLY
DESIGNATED BY RULE
All small MS4s located inside Urbanized
Areas.
Construction activity that resulU in the land
disturbance of greater than or equal to 1 acre
and less than 5 acres.

BUT WAIVERS PROVIDED FOR
¯

Regulated small MS4s that serve a population
of less than 1,000, ue not contributing
substantially to the pollutaEt loadin|s of" a
physically interconnected MS4, and if
" discharging to an impaired water body, storm
water controls not needed based On a TMDL
that addresses the pollutants of concern.

A small MS4 is outributiug substautially to the
pollutant loadings of a physically interconnected
MS4 that is rc|ul~ted by the NPDES storm
water program,
A TMDL¯ defines a need to cover small MS4s,
construction activity, and industriallcommercial
sources not currently regulated,

¯

Regulated small MS4s that serve a
population under I0,000, permitting
authority has evaluated all waters that
received a discharge from the MS4, storm
water controls arc not needed based on a
TMDL for those waters, and future
discharges from the MS4 are evaluated.

It is determined that the storm water dischirg¢
from a small MS4, construction site or
industrial/commercial facility ontributes to a
violation of a water quality standard or is a
significant contributor of pollutants to waters of
the United States.

¯

Construction activity disturbing between I
and S acres where:
(I) Activity occurs during a negligible
rainfall period (rainfall erosivity factor
of less than 5), Dr
(2) A TMDL or equivalent analysis
addresses the pollutants of concern
leading to a determination that storm.
water controls are DOt necessary for
construction activity.

A small MS4 meets the designation criteria. The
permitting authorities arc required to develop
and apply designation criteria to, at a minimum,
those small MS4s located in ms area with a
population of at least 10,000 and z population
density of at least 1,000.

.
L~ea!
Watar 0a~a/ity
Asa#ssmeat

¯EPA will ontinue t.o require States to comply with their Total Maximum Daily Load (TMDL) implementation schedules.
BIL.L~G CODE 6560-50-C
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¯

The designation £ramework for
2. General Requirements for Regulated
development and redevelopment; and
today’s final rule provides a significant Entities Under Today’s Rule
pollution prevention and good
degree of.flexibility, The proposed
As previously noted, today’s final rule housekeeping of municipal operations.
provisions for nationwide designation of defines additional classes and categories These program components will be
storm water discharges from
implemented through NPDES permits.
of storm water discharges for coverage
consU’uction and ~rom small MSds in
under the NPDES program. These
A regulated small MS4 is required to
urbanized areas allowed for a waiver of designated dischargers are required to
submit to the NPDES permitting
authority, either in its notice of intent
applicable requirements based on
seek coverage under an NPDES permit,
{NOI) or individual permit application,
appropriate water quality conditions.
Furthermore, all NPDES-authorized
Today’s final rule expands and
the BMPs to be implemented and the
States and Tribes are required to
measurable goals for each of the
simplifies those waivers,
implement these provisions and make
minimum control measures listed
any necessary amendments to current
The permitting authority may waive
above.
State and Tribal NPDES regulations to
the requirement for a permit for any
The rule addresses all storm water
small MS4 serving a jurisdiction with a ensure consistency with today’s final
discharges from construction site
population of less than.l,000 unless
rule. EPA remains the NPDES
activities involving clearing, grading
storm water controls are needed because permitting authority for jurisdictions
and excavating land equal to or greater
without NPDES authorization,
the MS4 is contributing to a water
Today’s final rule includes some new than I acre and less than 5 acres, unless
quality impairment. The permitting
requirements are otherwise waived by
requirements for NPDES permitting
authority may also waive permit
the NPDES permitting authority.
coverage for IviS4s serving a jurisdiction authorities implementing the CWA
Discharges fzom such sites, as ~well as
with a population of less than I0,000 if section 402{p}(6} program. EPA has
construction sites disturbing less than 1
made a significant effort to build
all waters that receive a discharge ~rom
acre of land that are designated by the
flexibility into the program while
the MS4 have been evaluated and
permitting authority, are required to
attempting to maintain an appropriate
discharges from the MS4 do not
implement requirements set forth in the
level
of
national
consistency.
Permitting
significantly contribute to a water
NPDES permit, which may reference the
quality impairment or have the potential authorities must ensure that NPDES
requirements of a qualifying local
permits issued to MS4s include the
to cause an impairment. Today’s rule
program issued to cover such
"minimum
control
measures
established
also allows States with a watershed
discharges.
under the program. Permitting
permitting approach to phase in
The rule also addresses certain other
coverage for MS4s in jurisdictions with authorities also have the ability to make
numerous decisions including who is
sources regulated under the existing
populations under 10,000.
regulated under the program, i.e., case- NPDES program for storm water. For
Water quality conditions are also the
by-case designations and waivers, and
municipally-owned industrial sources
basis for a waiver of requirements for
how
responsibilities
should
be
allocated
required to be regulated under the
storm water discharges from
between
regulated
entities,
existing
NPDES storm water program
construction activities disturbing
Today’s final rule extends the NPDES but exempted from immediate
between one and five acres. For these
program to include discharges from the compliance by the Intermodal Surface
small construction sources, the rule
following: small MS4s within urbanized Transportation Act of 1991 [ISTEA), the
provides significant flexibility for
areas (with the exception’of systems
rule revises the existing deadline for
waiving otherwise applicable regulatory waived from the requirements by the
seeking coverage under an NPDES
requirements where a permitting
NPDES
permitting
authority};
other
permit {August 7, 2001} to make it
authority determines, based on water
small MS4s meeting designation criteria consistent with.the application date for
quality and watershed considerations,
small regulated MS4s. (See section 1.3.
to be established by the permitting
that storm water discharge controls are
authority;
and
any
remaining
MS4
that
below.}
The rule also provides relief
not needed,
contributes substantially to the storm
from NPDES storm water permitting
Coverage can be extended to
water pollutant loadings of a physically requirements for industrial sources with
municipal and construction sources
interconnected MS4 already subject to
no exposure of industrial materials and
outside the nationwide designated
regulation under the NPDES program,
activities to storm water.
classes or categories based on watershed Small MS4s include urban storm sewer
3. Integration of Today’s Rule With the
and case-by-case assessments. For the.
systems owned by Tribes, States,
municipal storm water program, today’s political subdivisions of States, as well Existing Storm Water Program
rule provides broad discretion to NPDES as the United States, and other systems
In developing an approach for today’s
permitting authorities to develop and
located within an urbanized area that
final rule, numerous early interested
implement criteria for designating storm fall within the definition of an MS4.
stakeholders encouraged EPA to seek
water discharges from small MS4s
These include, for example, State
opportunities to integrate, where
outside of urbanized areas. Other storm departments of transportation (DOTs},
possible, the proposed Phase II
water discharges from unregulated
public universities, and federal military . requirements with existing Phase I
industrial, commercial, and residential bases,
requirements, thus facilitating a unified
sources will not be subject to the NPDES
Today’s final rule requires all
storm water discharge control program.
permit requirements unless a permitting regulated small MS4s to develop and
EPA believes that this objective is met
authority’determines on a case-by-case
implement a storm water management by using the NPDES framework. This
basis (or on a categorical basis within
program. Program components include, framework is already applied to
identified geographic areas such as a
at a minimum, 6 minimum measures to regulated storm water discharge sources
State or watershed) that regulatory,
address: public education and outreach; and is extended to those sources
controls are needed to protect water
public involvement; illicit discharge
designated under today’s rule. This
quality. EPA believes that the flexibility detection and elimination: construction approach facilitates program
provided in today’s rule facilitates
site runoff control; post-construction
consistency, public access to
watershed planning,
storm water management in new
information, and program oversight.
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directly or indirectly to the
plan; such permit conditions must
EPA believes that today’s final rule
provide for attainment of applicable
comprehensive IVPDES storm water
provides consistency in terms of
prepare. Based on this effort, EPA is
program coverage and requirements for water quality standards {including
designated uses), allocations of
developing a tool box containing fact
existing and newly designated sources,
For example, the rule includes most of pollutant loads established by a TlVfDL, sheets and guidance documents
and timing requirements for
pertaining to the overall proem’am and
the municipal donut holes, those MS4s
¯ implementation of a TIVIDL. If the
rule requirements (e.g., guidance on
located in incorporated places,
permitting authority issues a State-wi~ie municipal and construction programs,
townships or towns ~dth a populatiqn
general permit, the permitting authority and permitting authority ~n~idance on
under 100,000 that are within Phase I
designation and waiver criteria); models
counties. These MS4s are not addressed may include separate conditions
by the existing NPDES storm water
tailored to individual watersheds or
of current programs aimed at assisting
program while MS4s in the surrounding urbanized areas. Of course, for a newly States, Tribes, municipalities, and
regulated MS4, modification of an
others in establishing programs; a
county are currently addressed. In
comprehensive list of reference
existing individual MS4 permit to
addition, the minimum control
documents organized according to
include the newly regulated MS4 as a
measures required in today’s rule fo.r
regulated small MS4s are very similar to "limited co-permittee" also remains an subject area (e.g., illicit discharges,
watersheds, water quaiity standards
a number of the permit requirements for option,
medium and large MS4s under the
attainment, funding sources, and similar
5.
Tool
Box
types of references); educational
existing storm water program. Following
materials; technical research data; and
today’s rule, permit requirements for all Durin[ the FACA process, many
Storm Water. Phase rf FACA
demonstration project results. The
regulated MS4s (both those under the
Subcommittee representatives expressed information collected by EPA will not
existing program and those under
an interest, which was endorsed by the
only provide the background for tool
today’s rule) will require
implementation of BMPs. Furthermore, full Committee, in having EPA develop box materials, but will also be made
a "tool.box" to assist States, Tribes,
available through an information
with regard to the development of
clearinghouse on the world wide web.
NPDES permits to protect water quality, municipalities, and other parties
involved in the Phase ]~ preston. EPA
With assistance from EPA, the
EPA intends to apply the August I,
1996, Interim Permitting Approach./or made a commitment to work with Storm American Public Works Association
Water Phase II FACA Subcommittee
(APWA) developed a workbook and
Water Quality-Based E~luent
representatives in developing such a
series of workshops on the proposed
IJmitafions in Storm Water Per~tits
tool box, with the expectation that a tool Phase II rule. Ten workshops were held
(hereinafter, "Interim Permitting
box would facilitate implementation of from September 1998 through May
Approach") (see Section rf.L.1, f~r
further description) to all MS4s covered the storm water prelim in an effective 1999. Depending on available funding,
and cast-efficient manner. EPA has
these workshops may continue after
by the N’PDES presto_m___,
developed a preliminary working tool
publication of today’s find rule. EPA
EPA is applying N’PDES permit
also intends to provide training to
requirements to construction sites below box (available on EPA’s web page at
www.epa.gov/own~sw/toolbox). EPA
enable regional offices to educate States,
S acres that are similar to the existing
intends to have the tool box fully
requirements for those above 5 ac~es
Tribes, and municipalities about the
developed by the time of the first
storm water program and the
and above. In. addition, today’s rule
generalpermits. EPA aiso intends to
availability of the tool box materials.
allows compliance with qualifying
update the tool box as resources and
The C~VCA currendy provides ~unding
local, Tribal, or State erosion and
data became available. The tool box will mechanisms to support activities related
sediment controls to meet the erosion
include the following eight main .
to storm water. These mechanisms will
and sediment control requirements of
components: ~act sheets; guidances; a
be described in the tool box. Activities
the general permits for storm water
funded under ~rant and loan programs,
discharges associated with construction, "menu of BMPs for the six MS4
minimum measures; an information
which could be used to assist in storm
both above and below 5 acres,
clearinghouse; training and outreach
water program development, include
4. General Permits
efforts; technical research; support for
programs in the nonpoint source area,
EPA recommends using general
demonstration projects; and compliance storm water demonstration projects,
permits for all newly regulated storm
monitoring]assistance tools. EPA
source water protection and wastewater
water sources under today’s rule. The
intends to issue the menu of BM~s, both const~’uction projects. EPA has already
structural and non-structurai, by
use of general permits, instead of
provided funding for numerous research
individual permits, reduces the
efforts in these e~-~as, including a
October 2000. In addition, EPA will
administrative burden on permitting
issue by October 2000 a "model" permit database of BMP effectiveness studies
authorities, while also limiting the
and will issue by October 2001 guidance (described below), an assessment of
¯ paperwork burden on regulated parties materials on the development of
technologies for s-~rm water
seeking permit authorization. Permitting measu~ble goals for municipal
management, a study of the
effectiveness of storm water BMPs for
authorities may, of course, require
prot~ams,
In an attempt to avdid duplication,
individual permits in some cases to
controlling the impacts of watershed
the Agency has undertaken an effort to
address specific concerns, including
imperviousness, protocols for wet
identify a~.d coordinate sources of
permit non-compliance,
weather monitoring, development of a
EPA recom.mends that general permits information that relate to the storm
dynamic model for wet weather flows,
for MS4s, in particular, be issued on a
water discharge control program from
and numerous outreach projects.
watershed basis, but recognizes that"
both inside and outside the Agency.
EPA has entered into a cooperative
~.ach permitting authority must decide
Such information includes research and agreement with the Urban Water
.~ow to develop its general permit(s),
demonstration projects, grants, storm
Resources Research Council of the
Permit conditions developed to address water management-related programs,
American Society of Civil Engineers
and compendiums of available
(ASCE] to develop a scientifically-based
concerns and conditions of a specific
documents, including guidances, related management tool for the information
watershed could reflect a watershed
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needed to evaluate the effectiveness of
urban storm water runoff B/vfPs
nationwide. The long-ter~, goal of t~e
National Stormwater BMP DatabaSe
project is to promote technical design
improvements for BMPs and to better
match their selection and design to the"
local storm water problems being
addressed. The project team has
collected and evaluated hundreds of
existing published BMP per~ormanco
.studies and created a database covering
about 75 test sites. The database °
includes detailed information on the
design of each BMP and its watershed
characteristics, as well as its
performancd. Eventually the database
will include the nationwide collection
of information on the characteristics of
structural and non-structural BMPs,
data collection efforts {e.g., sampling
and flow gaging equipment},
climatological characteristics, watershed
characteristics, hydrologic data, and
constituent data. The database will
continue to grow as new’BMP data
become available. The.initial release of

the database, which includes data entry
and retrieval software, is available on
CD-ROM and operates on Windows®.
compatible personal computers. The
ASCE project team envisions that
periodic updates to the database will be
distributed through the Internet. The
t.eam is currently developing a syste~n
for Internet retrieval of selected database
records, and this system is expected to
he available in early 2000.
EPA and ASCE invite BMP designers,
owners and operators to parrdcipate in
the continuing database development
effort. To make this effort successful, a
large database is essential. Interested
persons are encouraged to submit their
BMP performance evaluation data and
associated BMP watershed
characteristics for potential entry into
the databasd. The software included in
the CD-ROM allows data providers to
enter their BMP data locally, retain and
edit the data as needed, and submit
them to the ASCE Database
Clearinghouse when ready,

To obtain a copy of the database,
please contact Jane Clary, Database
Clearinghouse Manager, Wright Water
Engineers, Inc., 2490 W. 26th Ave.,
Suite 100A, Denver, CO 80211; Phone
303-480-1700; E-mail
clary@wrightwatar.com.
In addition, EPA requests that
researchers planning to conduct BN~P
performance evaluations compile and
collect BMP reporting information
according to the standard format
developed by ASCE. The format is
provided with the database software and
is also available on the ASCE website at
www.asce.org/peta/tecbJnshd01.html.
6. Deadlines Established in Today’s
Action
Exhibit 2 outlines ~he various
deadlines established under today’s
final rule. EPA believes that the dates
allow sufficient time for completion of
both the NPDES permitting authority’s
and the permirtae’s program
respousibilities.

EXHIBIT 2--STORM WATER PHASE II ACTIONS DEADLINES
Deadline date
NPDES-authorized States modify NPDES program if no statutory 1 year from date o! publioation of today’s rule in the Federal Register.
cttange is required.
NPDES*authodzed States modify NPDES program if statutory change 2 years from date of publioation of today’s rule in the Federal Rag*
is required.
Ist~.
EPA issues a menu of BMPs for regulated small MS4s ......................... October 27, 2000
IS’TEA sources submit permit application ............................................ 3 years and 90 ~ from date of puldicetlo~ of today’s rule in the Federal. Regleter.
Permitting authority issues general permlt(s) Of this t~0e of permit cov* 3 years from date of publication of today’s rule in the Federal
Regulated small MS4s submit permit agpllcation:
8. If designated under §122.32(a)(I) unless the permiffing author- s, 3 years and 90 days from date of publicet~n of today’s rule in the
Ity has est~bllshed a pttaslng sot~edule under § 123.35(d)(3). Federal Register.
b. If designated under § IO0.32(a)(2) or §§ Ioo.26(a)(9)(i) (C) or b. Within 180 days of notice.

(O).

Storm water disotmrges associated with small constmc~on activity suba. If designated under § 122.26(b](15)(i) ......................................... a. :3 years and 90 days from date of publication of today’s rule in the
Federal Register

b. If designated under § 122.26(b](15)(iI) ......................................... b. ~ 180 days of notice.
Permitting authority designates small MS4s under § 123.35(b)(2) .......... 3 years trorn date ot publication of today’s rule in the Federal Register
or 5 years from date of publication of today’s rule in the Federal
Register if a watershed plan is in l:dace
Regulated small MS4s’ program fully developed and imlNemented ........Up to 5 years from date of permit issuance.
Reevaluation of the municipal storm water rules by EPA ..................... 13 years from data of publication of today’s rule in the Federal Reglet~r
Permitting authority determination on a petition ...................................... Within 180 days of receipt.
Non-municipal sources ~lasignated uniter §122,26(a)(9)(i) (C) or (13) Within 180 days of notice,
submit permit applicetJon.
Submission of No Exposure Certification ................................................. Every 5 years.
B. Fleadable Ttegulations
Today, EPA is finalizing new
regulations in a "readable regulation"
format. This reader-friendly, plain
language approach is a departure ~’om
traditional regulatory language and
should enhance the rule’s readability,
These plai.n language regulations use

questions and answers, "you" to
identify the person who must comply,
and terms like "must" rather than
"shall" to identify a mandate. This new
format, which minimizes layers of
subparagraphs, should also allow the
reader to easily Jocate specific
provisions of the regulation.

Some sections of today’s final rule are
presented in the traditional language
and format because these sections
amend existing regulations. The
readable regulation format was not used
in these existing provisions in an
attempt to avoid confusion or disruption
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Act section 402[p)(6) as authorizing the smaller MS4s to optimize efforts to
of the readability of the existing
protect water quality.
regulations.
Agency to develop a storm water
Most commenters supported EPA’s
program-for Phase II sources either as
Today’s rule also applies NPDES
use of plain 1.anguage and agreed with
part of the existing NPDES permit
permit requirements to construction
EPA that the question and answer
program or as a stand alone non-NPDES sites below 5 acres that are similar to the
format makes the rule easier to
program such as a self-implementing
existing requirements for those 5 acres
understand. Three commenters thought rule. Under either approach, EPA
and above. In addition, the rule would
that EPA should retain the traditional
interprets section 402(p)(6) as directing allow compliance with qualifying local,
rule format. The June 1, 1998, EPA to publish regulations that
Tribal, or State erosion and sediment
Presidential memorandum directs all
"regulate" the remaining unregnlated
controls to meet the erosion and
government agencies to write
sources, specifically to establish
sediment control requirements of the
documents in plain language. Based on requirements that are federally
general permits for storm water
the majority of the comments, EPA has enforceable under the CWA. Although
discharges associated with construction,
retained the plain language format used EPA believes that it has the discretion
both above and below 5 acres.
in the January 9, 1998, proposal in
Incorporating the CWA section
to not require sources regulated under
today’s final rule.
CWA section 402(p)(6) to be covered by 402(p)(8) program into the NPDES
The proposal to today’s final rule
NPDES permits, the Agency has
program capitalizes upon the existing
included guidance as well as legal
determined, for the reasons discussed
governmental infrastructure for
requirements. The word "must"
below, that it is most appropriate to use administration of the NPDES prod-am.
indicates a requirement. Words like
NPDES permits in implementing the
Moreover, much of the regulated
"should," "could," or "encourage"
program to a .ddress the sources
community already understands the
indicate a recommendation or guidance, designated for regulation in today’s rule. NPDES program and the way it works.
In addition, the guidance was set off in
Another goal of the NPDES program
As discussed in Section II.A,
parentheses to distinguish it from
Overview, EPA sought to achieve
approach is to provide flexibility in
requirements,
certain goals in today’s final rule. EPA order to facilitate and promote
EPA received numerous comments
that the NPDES program best
watershed planning and sensitivity to
supporting the inclusion of guidance in believes
achieves EPA’s goals for today’s final
local conditions. NPDES permits .
the text of the Code of Federal
rule
for
the
reasons
discussed
below,
promote those goals in several ways.
Regulations (CFR), as well as comments
NTDES general permits may be used to
Requiring Phase II sources to be
opposing inclusion of guidance.
cover a category of regulated sources on
covered by NPDES permits helps
Supporters stated that preambles and
address
the
consistency
problems
a watershed’basis or within political
guidance documents are often not
boundaries. The NPDES permitting
accessible when rules are implemented. currently caused by municipal "donut
holes." Donut holes are gaps in program process provides a mechanism for storm
Any language not included in the CFR
water controls tailored on a case-by-case
is therefore not available when it may be coverage where a small unregulated
basis, where necessary. In addition, the
MS4
is
located
next
to
or
within
a
most needed. Commenters that opposed
NPDES permit requirements of a
regulated larger MS4 that is subject to
including guidance in the CFR
permittee may be satisfied by another :
an
NPDES
permit
under
the
Phase
I
expressed the concern that any language
cooperating entity. Finally, NPDES
NPDES storm water program. The
in the rule might be interpreted as a
permits may incorporate the
existence of such "donut holes" creates
requirement, in spite of any clarif~!ing
requirements of existing State, Tribal
an
equity
problem
because
.~imilar
language. They suggested that guidance
and local programs, thereby
discharges may remain unregulated
be presented in the preamble and
’
even
though
they
cause
or
contribute
to
.
accommodating
State and Tribes
additional guidance documents...
the same adverse water quality impacts, seeking to coordinate the storm water
The majority of commenters on this
program with other programs, including
Using NPDES permits to regulate the
issue thought that the guidance should
those that focus on watershed-based
unregulated discharges in these areas is
be retained but the distinction between
nonpcint source regulation.
intended
to
facilitate
the
development
requirements and guidance should be
in promoting the watershed approach
of a seamless regulatory program for the
better clarified. Suggestions included
mitigation and control of contaminated to program administration, E~A believes
clarifying text, symbols, and a change
general permits can cover a
from use of the word "should" to "EPA storm water discharges in an urbanized NPDES
area. For example, today’s rule allows a category of dischargers within a defined
recommends" or "EPA suggests". EPA
geographic area. Areas can be defined
believes that it is important to include " newly regulated MS4 to join as a
"limitedI’ co-permittee with a regulated very broadly to include political
the guidance in the rule and agrees that
boundaries {e.g., county), watershed
MS4 by referencing a common storm
the distinction between requirements
boundaries, or State or Tribal land.
"water
management
program.
Such
and EPA recommendations must be very
NPDES permits generally require an
clear. In today’s final rule, EPA has put cooperation should be further
application or a notice of intent{NOI} to
encouraged by the fact that the
the guidance in~paragraphs entitled
minimum control measures required in trigger coverage. This information
"Guidance" and replaced the word
today’s rule for regulated small MS4s
exchange assures communication
"should" with "EPA recommends."
are very similar to a number of the
between the permitting authority and
This is intended to clarify that the
the regulated community. This
permit requirements for medium and
recommendations contained in the
communication is critical in ensuring
large MS4s under the Phase I storm
guidance p.arag~aphs are not legally
water program. The minimum control that the regulated community is aware
binding,
measures applicable to discharges from of the requirements and the permitting
C. Program Framework: NPDES
smaller MS4s are described with
authority is aware of the potential for
~pproach
slightly more generality than under the
adverse impacts to water q~ality from
identifiable locations. The NPDES
Phase I permft application regulations
Today’s rule regulates Phase II
for larger MS4s, thus enabling
permitting process includes the public
sources using the NPDES permit
program. EPA interprets Clean Water
maximum flexibility for operators of
as a valuable stakeholder and ensures
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that the public is included and
additional paperwork, staff time and
information is made publicly available, accounting required to administer the
Another concern f~r EPA and several proposed permit requirements,
stakeholders was that the program
EPA is sensitive to the interest of
ensure citizen participation. The NPDES some stakeholders in having a
approach ensures opportunities for
streamlined program that minimizes the
burden associated with permit
citizen participation throughout the
administration and maximizes
permit issuance process, as well as in
enforcement actions. NPDES permits are opportunities for field time spent by
also federally enforceable under the
regulatory authorities. Key provisions in
CWA.
today’s rule address some of these
EPA believes that the use of NPDF.~.
concerns by promoting a streamlined
permits makes a siguificant difference in approach to perm3t issuance by, for
the degree of compliance with
example, using general permits and
regulations in the storm water program, allowing the incorporation of existing
The NPDES program provides for public programs. By adopting the MPDES
participation in the development,
¯ approach rather than a selfenforcement and revision of storm water imp]emanting rule, today’s rule also
management programs. Citizen suit
allows for consistent regulation between
enforcement has assisted in focusing
larger MS4s and construction sites
attention on adverse water quality
regulated under the existing storm water
impacts on a localized, public priority management rule and smaller sources
basis. Citizens frequently rely on the
regulated under today’s rule.
NPDES permitting process and the
EPA believes that it is most
availability of NOIs to track program
appropriate to use MPDES permits to
imp|emantation and help them enforce implement a program to address the
regulatory requirements,
sources regulated by today’s rule. In
NPDES permits are also advantageous addition to the reasons discussed above,
to the permittee. The I~PDES permit
N?DES permits provide a better
informs the permittee about the scope of mechanism than would a selfwhat it is expected do to be in
implementing rifle for tailoring storm
compliance with the Clean Water Act.
water controls on a case-by-case basis,
As explained more fully in.EPA’s April where necessary. One commenter
1995 guidance, Policy Statement on
~eesoned this concern could be
Scape o[ Discharge Authorization" and
addressed by including provisions in
Shield Associated with NPDES Permits, the regulation that allow site-specific
compliance with an NPDES permit
BMPs (i.e., case-by-case permits],
constitutes compliance with the Clean
suggestinB storm water discharges that
Water Act (see CWA section 402(k)). In might require
site-specific BMPs can be
addition, NPDES permittees are
identified during the designation
excluded from duplicative re~atory
process of the regulatory authority. EPA
regimes under the Resource
believes that, In addition to its
Conservation and Recovery Act and the complexity, the commenter’s approach
Comprehensive Emergency Response,
lacks the other advantages of the NPDES
Compensation and Liability Act under
permitting process.
RCRA’s exclusions to the definition of
A salf-implemanting rule would not
"solid waste" and CERCLA’s exemption ensure the degree of public participation
for "federally permitted releases."
that the N’PDES permit process provides
EPA considered suggestions that the
for the development, enforcement and
Agency authorize today’s rule to be
revision of the storm water management
implemented as a self-implementing
program. A self-implementing rule also
rule. This would be a regulation
might not have provided the regulated
promulgated at the Federal, State, or
community the "permit shield" under
Tribal level to control some.or all of the CWA section 402(k) that is provided by
storm water dischargers regulated under an NPDES permit. Based on all these
today’s rule. Under this approach, a rule considerations, EPA declined to adopt a
would spell out the specific
self-implementing rule approach and
requirements for dischargers and
adopted the NPDES approach,
impose the restrictions and conditions
Some State representatives sought
that would otherwise be contained in an alternative approaches for State
NPDES permit. It would be effective
implementation of the storm water
until modified by EPA, a State, or a
program for Phase II sources. These
Tribe, unlike an NPDES permit which State representatives asserted that a
cannot exceed a duration .of five years,
non-NPDES alternative approach best
Some stakeholders believed that this
~acilitated watershed management and
approach would reduce the burden on
avoided duplication and overlapping
the regulated community (e.g., by not
regulations. These representatives
requiring permit applications), and
believed the NPDES approach would
considerably reduce the amount of
undercut State programs that had

developed storm water controls tailored
to local watershed concerns. Finally, a
number of commenters expressed the
view that States implement a variety of
programs not based on the CWA that are
effective in controlling storm water, and
that EPA should provide incentives for
their implementation and improvement
inperformance.
Throughout the development of the
rule, State representatives sought
alternatives to the NPDES approach for
State implementation of the storm water
program ~.or Phase II sources.
Discussions focused on an approach
whereby States could develop an
alternative program that EPA would
approve or disapprove based on
identified criteria, including that the
alternative non-NPDES pro~am would
result in "equivalent or better protection
of water quality." The State
representatives, however, were unable
to propose or recommend criteria for
gauging whether a program would
provide equivalent protection. EPA also
did not receive any suggestions for
objective, workable criteria In response
to the Agency’s explicit request for
specific criteria (by which EPA could
objectively judge such prolpzms) in the
preamble to theproposed rule.
EPA evaluatedsaveral existing State
initiatives to address storm water and
found many cases where standards
under State programs may be
coordinated with the Federal storm
water program. Where the NPDES
permit is developed in coordination
with State standards, there are
opportunities to avoid duplication and
overlapping requirements. Under
today’s rule, an I~PDES permitting
authority may include conditions in the
NPDES permit that direct an MS4 to
follow the requirements imposed under
State s~andards, rather than the
requirements of § 122.34(b). This is
allowed as long as the State program at
a minimum imposes the relevant
requirements of § 122.34(b). Additional
opportunities follow/~’om other
provisions in today’s rule.
Seeking to further explore the
feasibility ofa non-NPDES approach,
the Agency, after the proposal, had
extensive discussions with
representatives of a number of States.
Discussions related specifically to
possible alternatives for regulationsof
urban storm water discharges and MS4s
specifically. The Agency also sought
input on these issues from other
stakeholders.
As a result of these discussions, many
of the commenters provided input on
issues such as: whether or not the
Agency should require NPDES permits;
whether location of MS4s in urbanized
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timely development and
areas should be the basis for designation "comprehensive program" to regulate
implementation of all components.
or whether designation should be based designated sources. The language
provides EPA with broad discretion in
Today’s rule is a refinement of the first
on other determinations relating tostep in developing the program. EPA is
water quality; whether States should be the establishment of the
"comprehensive program." Absence of
fully committed to continuing to work
allowed to satisfy the conditions of the
with involved stakeholders on
rule through the use of existing State . the word "permit" {a term that the
programs; and issues concerning timing statute does not otherwise define} does developing the tool box and issuing
permits. As noted in today’s rule, EPA
not preclude use of a permit, which is
and resources for program
a familiar and reasonably well
will assess the municipal storm water
implementation,
program based on {I} evaluations of date
In response, today’s rule still follows understood regulatory implementation
vehicle. First, section 402{p}{6} says that from the NPDES municipal storm water
the regulatory scheme of the proposed
.
rule, but incorporates additional
EPA must establish a comprehensive
program, (2} research concerning water
flexibility to address some of the
program that "shall, at a minimum,
quality impacts on receiving waters
establish priorities, establish
concerns raised by comme.nters,
~rom storm water, and {3} research on
In order to facilitate implementation
requirements for State stormwater
BMP effectiveness. {Section H.H,
by’States that utilize a watershed
management programs, and establish
Municipal Role, provides a more
permitting approach or similar approach expeditious deadlines." The "at a
detailed di.scussion of this provision.}
EPA is planning to standardize
{i.e., based on a State’s unified
minimum" language suggests that the
minimum requirements for construction
watershed assessments}, today’s rule
Agency may, and perhaps should,
allows States to phase in coverage for
and post-construction BMPs in a new
develop a comprehensive program that
rulemaking under Title M of the CWA.
MS4s in iurisdictions with a population does more than merely attend to these
less than 10,000. Under such an
minimum criteria. Use of the term "at a While larger construction sites are
approach, States could focus their
minimum" preserves for the Agency
already subject to NPDES permits {and
resources on a rolling basis to assist
smaller sites will be subject to permits
broad discretion to establish a
smaller MS4s in developing storm water comprehensive program that includes
pursuant to today’s rule}, the permits
programs,
use of NPDES permits,
generally do not contain specific
In addition, in response to concerns
requirements for BMP design or
Further, in the final sentence of the
that the rule should not require permit
section, Congress included additional
performance. The permits require the
coverage for MS4s that do not
language to affirm the Agency’s
preparation of storm water pollution
significantly contribute to water quality ....dmcretion. The final ssntance clarifies
prevention plans, but actual BMP
impairments, today’s rule provides
that the Phase If’program "may include selection and design is at the discretion
options for two waivers for small MS4s. performance standards, guidelines,
of permittees, in conformance with
The rule allows permitting authorities to guidance, and management practices
applicable State and local requirements.
exempt from the requirement for a
Where there are existing State and local
and treatment requirements, as
permit any MS4 serving a jurisdiction
requirements specific to BMPs, they
appropriate." Under existing CWA
with a population less than 1,000,
vary widely, and many jurisdictions do
programs, performance standards,
unless the State determines that the
not have such requirements.
(effluent limitations} guidelines,
MS4 must implement storm water
In developing these regulations, EPA
management practices, and treatment
controls because it is significantly
requirements are typically implemented intends to evaluate the inclusion of
contributing to a water quality
design and maintenance criteria as
through NPDES or dredge a~d fill
impairment. A second waiver option
minimum requirements for a variety of
permits,
applies to MS4s serving a jurisdiction
Although EPA believes that it had the BMPs used for erosion and sediment
with a population less than 10,000. For discretion to not require permits, the
control at construction sites, as well as
those MS4s, the State must determine
for permanent BMPs used to manage
Agency has determined that it is
that discharges from the MS4 do not
reasonable to interpret section 402{p}{6} post-construction storm water
significantly contribute to a water
discharges. The Agency plans to
to authorize permits. Moreover, for the
consider the merits and performance of
quality impairment, or have the
reasons discussed above, the Agency
potential for suclx an impairment, in
all appropriate.management practices
believes that it is appropriate to use
order to provide the exemption. The
NPDES permits in implementing today’s {both structural and non-structural) that
State must review this waiver on a
can be used to reduce adverse water
rule.
periodic basis no less frequently than
quality impacts. EPA does not intend to
D. Federal Role
once every five years.
require the use of particular BMPs at
Throughout the development of
Today’s final rule describes EPA’s
specific sites, but plans to assist
today’s rule, commenters questioned
builders and developers in BMP
approach to expand the existing storm
whether the Clean Water Act authorized water p~’ogram under CWA section
selection by publishing data on the
’ the use of the NPDES permit program, 402{p}{6}. As in all other Federal
performance to be expected by various
pointing out that the text of CWA
programs, the Federal government plays BMP types. EPA would like to build
402{p}{6} does not use the word
an integral role in complying with,
upon the successes of some of the
"permit." Based on the absence of the
developing, implementing, overseeing,
effective State and local storm water
word "permit" and the express mention and enforcing the program. This section programs currently in place around the
of State storm water management
country, and to establish nation-wide
describes EPA’s role in the revised
programs, the commenters asserted that storm water program,
criteria to support builders and local
Congress did not intend for Phase II
jurisdictions in appropriate BMP
I. Develop Overall Framework of the
sources to be regulated using NPDES
selection.
Program
~rmits.
2. Encourage Consideration of Smart
The storm water discharge control
EPA disagrees with the commenters’
Growth Approaches
program under CWA section 402{p}{6}
interpretation of section 402{p}{6}.
Section 40Z(p}{6} does not preclude use consists of the rule, tool box, and
In the proposal, EPA invited comment
permits. EPA’s primary role is to ensure on possible approaches for providing
of permits, as part of the
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incentives for local decision making that the Water Quality Cooperative
Agreements under CWA section
would limit the adverse impacts of
104(b)(3), Water Pollution Control
growth and development on water
quality. EPA asked for comments on this Pro.gram grants to States under CWA
"smart growth’~ approach,
section 106, and the Transportation
SPA receive~l comments on ~11 sides Equity Act for the 21st Century (TEA21) among others. In addition, Section
of this issue. A number of commenters
319 funds may be used to fund any
supported the idea of"smart growth"
incentives but did not present concrete
urban storm water activities that are not
ideas. Several commenters suggested
specifically required by a draft or final
"smart growth" criteria. States that have NPDES permit. SPA will develop a list
adopted "smart growth" laws were
of potential funding sources as part of
worried that EPA’s focus on urbanized the tool box implementation effort. EPA
areas for municipal requirements could anticipates that some of these programs
will provide funds to help develop and,
encourage development outside, of
designated growth areas. Today s final
in limited circumstances, implement the
rule clearly allows States to expand
CWA section 402(p)(6) storm water
coverage of their municipal storm water discharge con .U:ol program.
program outside of urbanized areas. In
SPA received numerous comments
addition, the flexibility of the six
that requested additional funding,
municipal minimum measures should Congress provided one substantial new
avoid encouragement of development
source of potential funding for
transportation related storm water
into rural rather than urban areas. For
projects---TEA-Z1. The Department of
example, as part of the postconstruction minimum measure, SPA
Transportation has included a number
of water-related provisions in its TEAr~commands that municipalities
consider policies and ordinances that
21 planning. These include
encourage infill development in higher Transportation Enhancements,
density urban areas, and areas with
Environmental Restoration and
existing infrastructure, in order to meet Pollution Abatement, and
the measure’s intent.
Environmental Streamlining. More
information on TEA-21 is available at
SPA also received save .r~ comments
expressing concern that incorporating
the following internal sites:
"smart growth" incentives threatened
www.fhwa.dot.gov/tea21/outreach.htm
the autonomy of local governments. One and www.tea21.org,
commenter was worried that
4. Implement the Program in
"incentives" could become more
Jurisdictions Not Authorized To
onerous than the minimum measures.
Administer the NPDES Program
SPA is very aware of municipal
Because today’s final rule uses the
concerns about possible federal
I~PDES framework. SPA~vill be the
interference with local land use
NPDES permitting authority in several
planning. EPA is also cognizant of the
di~culty surrounding incentives for
States, Tribal jurisdictions, and
¯ "smart growth" activities due to these
Territories. As such, SPA will have the
concerns. However, the Agency believes same responsibilities as any other
it has addressed these concerns by
MPDES permitting anthority~issuing
proposing a flexible approach and will permits, designating additional sources,
continue to support the concept of
and taking appropriate enforcement
"smart growth" by encouraging policies actions--end will seek to tailor the
that limit the adverse impacts of growth storm water discharge control program
and development on water quality,
to the specific needs in that State, Tribal
iurisdiction, or Territory. SPA also plans
3. Provide Financial Assistance
to provide support and oversight,
Although Congress has not
including outreach, training, and
established a fund to fully finance
technical assistance to the regulated
implementation of the proposed
communities. Section II.G. of today’s
extension of the existing I~PDES stormpreamble provides a separate discussion
water program under CWA section
related to the NPDES permitting
402(p1(61, numerous federal financing anthority’s responsibilities for today’s
programs (administered by EPA and
final rule.
other federal agencies) can provide
some financial assistance..The primary. 5. Oversee State and Tribal Programs
Ur~der the b,rPDES program, SPA plays
funding mechanism is the Clean Water
State I~evolving Fund (SI~F] program,
an oversight role for N’PDES-approved
which provides sources of low-cost
States and Tribes. In this role, EPA and
financing for a range of water quality
the State or Tribe work together to
infrastructure projects, including storm implement, enforce, and improve the
water. In addition to the SI~F, federal " MPDES program. Part of this oversight
role includes working with States and°
financial assistance programs include

Tribes to modify their programs where
programmatic or implementation
concerns impede program effectivenes’
This role will be vitally important wh~
States and Tribes make adjustments to
develop, implement, and enforce
today’s extension of the existing NPDES
storm water discharge control program.
In addition, States maintain a
continuing planning process (CPPI
under CWA section 303(e), which SPA
periodically reviews to assess the
protein’s achi.evements.
In its oversiglzt role, SPA takes action
to address States and Tribes who have
obtained NPDES authorization but are
not fulfilling their obligations hnder the
NPDES program. If an NPDESauthorized State or Tribe fails to
implement an adequate NPDES storm
water program, for example, SPA
typically enters into extensive
discussions to resolve outstanding
issues. SPA has the authority to
withdraw the entire NPDES program
when resolution cannot be reached.
Pardai program withdrawal is not
provided for under the CWA except for
pardal approvals.
SPA is also working with the States
and Tribes to improve nonpoint source
management programs and assessments
to incorporate key program elements.
Key nonpoint source program elements
include setting short and long term
goals and objectives; establishing public
and private partnerships; using a
balanced approach incorporating
Statewide and watershed-wide
abatement of existing impairments;
preventing furore impairments;
developing processes to address both
impaired and threatened waters;
reviewing and upgrading all program
components, including program
revisions on a 5oyear cycle; addressing
federal land management and activities
inconsistent with State programs: and
managing State nonpoint source
management pro~grams effectively.
in particular, EPA works with the
States and Tribes to strengthen their
nonpoint source pollution programs to
address all significant nonpoint sources,
including a~icultural sources, through
the CWA section 319 program. EPA is
working with other government
agencies, as well as with community
groups, to effect voluntary changes
regarding watershed protection and
reduced nonpoint source pollution.
In addition, SPA and NOAA have
published programmatic and technical
guidance to address coastal nonpoint
source pollution. Under Section 6217 of
the CT_.AN~, States are developing and
implementing coastal nonpoint
pollution control programs approved by
SPA and
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6. Comply With ,~pplical~le
l~equirements as a Discharger
Today’s final rule covers federally
operated facilities in a variety of ways.
These facilities are generally areas
¯ where people res.ide, such as a federal
prison, hospital, or military base. It also
includes federal parkways and road
systems with separate storm sewer
systems. Today’s rule requires federal
MS4s to comply with the same
application deadlines that apply to
regulated small MS4s generally. EPA
believes that all federal MS4s serve
populations of less than 100,000.
EPP~ received.several comments that
asked if individual buildings like post
o~cas are considered to be small MS4s
and thereby regulated in today’s rule if
they are in an urbanized area. Most of
these buildings have at most a parking
lot with runoff or a storm sewer that
connects with a municipality’s MS4.
EPA does not intend that individual
federal buildings be considered to be
small MS4s. This is discussed in section
II.H.2.b. of today’s preamble,
Federal facilities can also be included
under requirements addressing storm
water discharSes associated with small
construction activities. In any case,
discharges f~om these facilities will
need to comply with all applicable
NI~DES requirements and any additional
water quality-related requirements
imposed by a State, Tribal, or local
government. Failure to comply can
result in enforcement actions. Federal
facilities can act as models for
municipal and private sector facilities
and implement or test state-of-the-art
management practices and control
measures,
E. State Role
Today’s final rule sets forth an NI~ES
approach for implementing ~e
extension of the existing storm water
discharse control prosram under CWA
section 402(p)(6). State assumption of
the NPDES program is voluntary,
consistent with the principles of
federalism. Because most.States are
approved to implement the NPDES
prosram, they will tailor their storm
water discharse control programs to
address their water quality needs and
objectives. While today’s rule
establishes the basic framework for the
section 402(p)!6) program, States as well
as Tribes (see discussion in’section ILF)
have an important role in fine-tuning
the program to address .the water quality
issues within their jurisdictions. The
basic framework allows for adjustments
based on factors that vary
8eographically, including climate
patterns and terrain,

Where States do not have NPDES
authority, they are not required to
implement the storm water discharge
control program, but they may still
participate in water quality protection
through participation in the CW~,
section 401 certification process (for any
permits) and through development of
water quality standards and TMDLs.
1. Develop the Program
In expanding the existing NPDES
program for storm water discharges,
States must evaluate whether revisions
to their NPE}ES programs are necessary,
If so, modifications must be made in
accordance with § 123.62. Under
§ 123.62, States must revise their N?DES
programs within 1 year, or within 2
years ff statutory changes are necessary.
Some States and departments of
transportation {DOTs) commented that
this timeframe is too short, anticipating
that the State legislative process and the
modification of regulations combined
would take beyond 2 years. The
deadline language in § 123.62 is not new
language for the storm water discharge
con.trol pro~r~n: it applies to all NPDES
prosrams. EPA believes the vast
majority of States will meet the deadline
and will work with States in those cases
where there may be difficulty meetin8
this deadline due to the timing of
legislative sessions and the regulatory
development process,
An authorized State MPDES pro~m
must meet the requirements of CWA
section 402~) and conform to the
guidelines issued under CWA section
304(i)(2). Today’s final n~le under
§ 123.25 adds specific cross references
to the storm water discharse control
pronoun components to ensure that
States adequately address these
requirements,
2. Comply With Applicable
Requirements as a Discharser
Today’s final rule covers State
operated separate storm sewer systems
in a variety of ways. These systems
generally drain areas where people
reside, such as a prison, hospital, or
other populated facility. These systems
are included under the definition of a
regulated small MS4, which specifically
identifies systems operated by State
departments of transportation.
Alternatively, storm water discharses
from State activities may be regulated
under the section addressing storm
water dischar~asassociated with small
construction activities. In any case,
discharges from these facilities must
comply with all applicable h~PDES
requirements. Failure to comply can
result in enforcement actions. State
facilities can act as models for

municipal and private sector facilities
and implement or test state-of-the-art
management practices and control
measures.
3. Communicate With EPA
Under approved NPDES pro~-=ms,
States have an ongoing obligation to
share information with EPA. This
dialogue is particularly important in the
CWA section 402(p)(6) storm water
program where these governments
continue to develop a great deal of the
guidance and outreach related to water
quality.
F. Tribal Role
The proposal to today’s final rule
provides background information on
EPA’s 1984 Indian Policy and the
criteria for treatment of an Indian Tribe
in the same manner as a State. Today’s
final rule extends the existing NPDES
program for storm water discharges to
two types of dischargers located in
Indian country. First, the final rule
dasisnates storm water discharges from
any regulated small MS4, Including
Tribal systems. Second, the final rule
regulates discharges associated with
construction activity disturbing between
one and five acres of land, includin8
sites located in Indian country.
Operators in each of these categories of
regulated activity must apply for
coverage under an I~PDES permit by 3
years and 90 days from the date of
publication of today’s final rule. Under
existing regulations, however, EPA or an
authorized NPDES Tribe may require a
specified storm water discharser to
apply for NPDES permit coverage before
this deadline based on a determination
that the discharge is contributin8 to a
violation of a water quality standard
(including desi~uated uses) or is a
significant contributor of pollutants.
Under today’s rule, a Tribal
governmental entity may regulate storm
water discharses on its reservation in
two ways--as either an NPDESauthorized Tribe or as a regulated IriS4.
If a Tribe is authorized to operate the
NPDES program, the Tribe must
implement today’s final rule for the ,
NPDES prosram for storm water for
covered dischargers located within the
EPA recognized boundaries. Otherwise,
EP~. is generally the permitting/pro~-,~n
authority within Indian country.
Discussions about the State l~ole in t-he
preceding section also apply to NPDES
authorized Tribes. For additional
information on the role and
responsibilities of the permitting
authority in the NPDES storm water
prose-am, see § 123.35 (and.Section II.G.
.of today’s preamble) and § 123.25~a).
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Under to’day’s final rule. if the Indian NPDES program. Section 123.35 focuses
reservation is located entirely or
on specific issues related to the role of
partially within an "urbanized area," as the NPDES authority to support
defined in § 122.32[a)[1), the Tribe must administration and implementation of
obtain an NPDES permit if it operates a the municipal storm water program
small MS4 within the urbanized area
under CWA section 402(p]{6).
portion. Tribal MS,Is located outside an 2. Designate Sources
urbanized area are not automatically
covered, but may be designated by EPA
Section 123.35{b} of today’s final rule
pursuant to § 122.32(a){2) of today’s rule addresses the requirements for the
or may request designation as a
NPDES permitting authority to
regulated small MS4 from EPA. A Tribe designate sources of storm water
that is a regulated MS4 for NPDES
discharges to be regulated under
program purposes is required to
§§ 122.32 through 122.36. NPDES
implement the six minimum cont~l
permitting authorities must develop a
measures to the extent allowable under process, as well as criteria, to designata
Federal law.
smell biS4s. They must alsu have the
The Tribal representative on the
authority to designate a small MS4 if
Storm Water Phase II FACA
and when circumstances that support a
Subcommittee asked EPA to provide a
waiver under § 122.32(c) change. EPA
list of the Tribes located in urbanized
may make designations if an NPDESareas that would fall within the NPDES approved Staie or Tribe fails to do so.
storm water program under today’s final
NPDES permitting authorities must
rule. In December 1996, EPA developed examine
geographic jurisdictions that
a list of federally recognized American they believe
should be included in the
Indian Areas locatad wholly or partially storm water discharge control program
in Bureau of the Census-designated
but are not located in an "urbanized
urbanized areas (see Appendix 1).
area". Small MS4s in these areas are not
Appendix I not only provides a listing
designated automatically. Discharges
of reservations and individual Tribes,
from such areas should be brought into
but also the name of the particular
program if found to have actual or
urbanized area in which the reservation the
potential exceedances of water quality
is located and an indication of whether standards, including impairment of
the urbanized area contains a medium
uses, or other adverse
or large hiS4 that is already covered by designated
impacts on water quality, as determined
the existing Phase I regulations.
by local conditions or watershed and
Some of the Tribes listed in Appendix
TMDL assessments. EPA’s aim is to
1 are only partially located in an
urbanized area, If the Tribe’s M~4 serves address discharges to impaired waters
less than 1,000 people within an
and to protect waters with the potential
for problems. EPA encourages NPDES
urbanized area, the permitting authorit3; permitting
authorities, local
may waive the Tribe’s MS4 storm water
governments,
and the Interested public
requirements if it meets the conditions to work together
in the context of a
of § 122.32{c). EPA does not have
watershed
plan
to
address water quality
information on the Tribal populations
issues,
including
those
with
within the urbanized areas, so it can not municipal storm waterassociated
runoff,
identify the Tribes that are eligible for
EPA received comments stating that
a waiver. Therefore, a Tribe that
believes it qualifies for a waiver should the process of developing criteria and
applying it to all MS4s outside an
contact its permitting authority,
urbanized area serving a population of
G. NPDES Permitting Author~ty’s l~ole
10,0.00 or greater and with a density of
Jbr the NPDES Storm Water Small MS4 1,000 people per square mile is too
Program
time-consuming and resource-intensive,
These commenters believe that the
As noted previously, the N’PDES
permitting authority should decide
permitting authority can be EPA or an
authorized State or an authorized Tribe. which MS4s must be brought into the
The following discussion describes the storm water discharge control program
role of the NPDES permitting authority and that population and density should
not be an overriding criteria. One
under today’s final rule.
suggested way of doing so was to only
1. Comply With Implementation
designate MS4s with demonstrated,
Requirements
contributions to the impairment of
NPDES permittir~ authorities must
water quality uses as shown by a TMDL.
perform certain duties to implement the EPA disagrees with this suggestion. The
NPDES storm water municipal program. TMDL process is time-consuming, MS4s
Section 123.35(a} of today’s final rule
outside of urbanized areas may cause
emphasizes that permitting authorities
water quality problems long before a
have existing obligations under the
TMDL is completed,

EPA believes that permitting
auth~ -:ties should consider the
pote,.~ ml water quality impacts of storm
ware. trom all jurisdictions with a
population of 10,000 or greater and a
density of 1,000 people per square mile.
EPA is using data summarized in the
NURP study and in the CWA section
305{b} reports to support this approach
for targeted designation outside of
urbanized areas. EPA is not mandating
which criteria are to be used, but has
provided examples of criteria that may
be useful in evaluating potential water
quality impacts. EPA believes that the
flexibility provided in this section of
today’s final rule allows the permitting
authority to develop criteria and a
designation process that is easy to use
and protects water quality. Therefore.
the provisions of § 123.35(b) remain as
proposed.
a. Develop Designation Criteria
Under § 123.35(b], the NPDES
permitting authority must establish
designation criteria to evaluate whether
a storm water discharge results in or has
the potential to result in exceedances of
water quality standards, including
impairment of designated uses, or other
significant water quality impacts,
including adverse habitat and biological
imp_acts.
EPA recommends that NPDES
permitting authorities consider, in a
balanced manner, certain locallyfocused criteria for designating any MS4
located outside of an urbanized area on
the basis of significant water quality
impacts. EPA recommends
consideration of criteria such as
discharge to sensitive waters, high
~rowth or growth potential, high
population density, contiguity to an
urbanized area, significant contribution
of pollutants to waters of the United
States, and ineffective control of water
quality concerns by other proffmms.
These suggested designation criteria are
intended to help encourage the
permitting authority to use an objective
method for identifying and designating,
on a local basis, sources that adversely
impact water quality. More information
about these criteria and the reasons why
they are suggested by EPA is included
in the January 9, 1998, proposal {63 FR
1561} for today’s final rule.
The suggested criteria are meant to be
taken in the aggregate, with a great deal
of flexibility as to how each should be
weighed in order to best account for
watershed and other local conditions
and to allow for a more tailored case-bycase analysis. The application of criteria
is meant to be geographically specific.
Furthermore, each criterion does not
have to be met in order for a small MS4
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to qualify for designation, nor should an deadline is intended to provide
factor for consideration in the
MS4 necessarily be designated on the
incentives for watershed-based
designation of additional sources.
Today’s final rule does not include
designations. If an NPDES-authorized
basis of one or two criteria alone,
EPA believes that the application of
State Or Tribe does not develop and
interim deadlines for identifying
the recommended designation criteria
physically interconnected MS4s.
apply designation criteria within this
However, consistent with the deadlines
provides an objective indicator of real
timeframe, then EPA has the
identified in § 123.35Co){3} of today’s
and potential water quality impacts
opportunity to do so in lieu of the
final rule, EPA encourages the
from urban runoff on both the local and authorized State or Tribe.
permitting authority to make these
watershed levels. EI~A encourages the
NPDES permitting authorities can
application of the recommended criteria designate any small MS4. including one determinations within 3 years f~om the
in a watershed context, thereby allowing below 10,000 in population and 1,000 in date of publication of the final rule or
within 5 years if the permitting
for the evaluation of the water quality
density. EPA established the 10,000/
impacts of the portions of a watershed
1,000 threshold based on the likelihood authority is implementing a
outside of an urbanized area. For
of adverse water quality impacts at these comprehensive watershed plan.
Alternatively, the affected jurisdiction
example, situat.ions exist where the
population and density levels. In
urbanized area rep~sents a small
could use the petition process under 40
addition, the 1,000 persons per square
portion of a degraded watershed, and
CFR 122.26[f) in seeking to have the
mile threshold is consistent with both
permitting authority designate the
the adjacent nonurbanized areas of the
the Bureau of the Census definition of
watershed have significant cumulative
jurisdiction.
an "urbanized area" (see Section H.H.2. contributing
Several commenters expressed
effects on the quality of the receiving
below) and stakeholder discussions
waters,
concerning the definition of a regulated concerns about who could be designated
EPA received numerous suggestions
under this provision (§
small MS4.
of additional criteria that should be
One commenter requested that the word
One commenter requested that EPA
added and reasons why some of the
"substantially" be deleted from the rule
develop interim deadlines for
criteria in the proposal to today’s final
because they believe any MS4 that
development
of
designation
criteria.
contributes at all to a physically
rule were not appropriat~ EPA
EPA believes that the designation
develope,d its suggested designation
interconnected municipal separate
deadline identified in today’s final rule storm sewer should be regulated. EPA
criteria based on findings of the NURP
at
§
123.35(b){3)
provides
States
and
study and other studies that indicate
believes that the word "substantially"
Tribes with a flexibility that allows
pollutants of concern, including total
provides necessary flexibility to the
them to develop and apply the criteria
permitting authorities. The permitting
suspended solids, chemical oxygen
locally in a timely fashion, while at the authority can decide if an MS4 is
. demand, and temperature. These criteria same time establishing an expeditious
were the subject of considerable
contributing discharges to another
deadline,
discussion by the Storm Water Phase H
municipal separate storm sewer in a
FACA Subcommittee, EPA developed
manner that requires regulation. If the
c. Designate Physically Interconnected
them in response to recommendations
operator of a regulated municipal
Small MS4s
from the subcommittee during
separate storm sewer believes that some
In addition to applying criteria on a
development of the proposed rule. The
of its pollutant loadings are coming
local basis for potential designation, the fi’om an unregulated MS4, it can
listed criteria are only suggestions,
NPDES permitting authority must
Permitting authorities are required to
petition the permitting authority to
develop their own criteria. EPA has not designate any MS4 that contributes
designate the unregulated MS4 for
substantially to the pollutant loadings of regulation,
found any reason to change its
a physically interconnected municipal
suggested list of criteria and the
separate storm sewer that is regulated by d. Respond to Public Petitions for
suggestions remain as proposed,
Designation
the N’PDF.S program for storm water
b. Apply Designation Criteria
discharges (see § 123.35~)(4)). To be
Today’s final rule reiterates the
After customizing the designation
"physically interconnected," the MS4 of existing opportunity for the public to
criteria for local conditions, the
one entity, including roads with
petition the permitting authority for
permitting authority must apply such
drainage systems and municipal streets, designation of a point source to be
regulated to protect water quality. The
criteria, at a minimum, to any MS4
is physically connected directly to the
located outside of an urbanized area
municipal separate storm sewer of
petition opportunity also appears in
serving a jurisdiction with a population another entity. This provision applies to existing NPDES regulations at 40 CFR
of at least 10,000 and a population
all MS4s located outside of an
122.26(f). Any’ person may petition the
density of 1,000 people per square mile urbanized area. EPA added this section permitting authority to require an
or greater (see § 123.35Co)(2)). If the
in recognition of the concerns of local
NPDES permit for a discharge composed
entirely of storm water that contributes
N’PDES permitting authority determines government stakeholders that a local
that an MS4 meets the criteria, the
government should not have to shoulder to a violation of a water quality standard
permitting authority must designate it as total responsibility for a storm water
or is a significant contributor of
a regulated small MS4. This designation program when storm water discharges
pollutants to the waters of the United
must occur within 3 years of publication from another MS4 are also contributing States (see § 123.32Co)). The NPDES
of to.day’s final rule. Alterna.tively, the
pollutants or adversely affecting water
permitting authority must make a final
NPDES authority ~n designate within 5~quality’. This provision also helps to
determination on any petition within
years from thd date of final regulation if provide some consistency among MS4
180 days after receiving the petition (see
the designation criteria are applied on a programs and to facilitate watershed
§ 123.35(c)). EPA believes that a 180 day
~vatershed basis where a comprehensive planning in the implementation of the
limit balances the public’s need for a
.vat~rshed plan exists (a comprehensive N’PDES storm water program. EPA
timely final determination with the
watershed plan is one that includes the
recommended physical
NrpDES permitting authority’s need to
equivalents of TIvfDLs) (see
interconnectedness in the existing
prioritize its workload. If an NPDES§ 123.35(b)[3)). The emended 5 year
NPDES storm water regulations as a
approved State or Tribe fails to act
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metals, pathogens, toxins, oxygensmall MS4’s discharge contributes
demanding substances, and floatables." pollutants to a neighboring regulated
Cornmenters asked whether TMDLs or
system. In States where EPA is the
equi~,alant analyses have to address all
permitting authority, EPA will use a
of these.
State’s TMDLs to determine whether
EPA has .revised the proposed waiver storm water contzols are required for the
in response to these concerns. Under"
small MS4s.
today’s rule, NPDES permitting
The proposed rule would have
authorities may waive the requirements required the operator of the small MS4
of today’s rule for any small MS4 with
serving a population under 1,000 to
a population less than 1,000 that does
certify that its discharge was covered
not contribute substantially to the
under a TMDL that indicated that
pollutant loadings of a physically
discharges from its particular system
interconnected MS4, unless the small
were not having an adverse impact on
MS4 discharges pollutants that have
water quality (i.e., it was either not
been identified as a cause of impairment assigned wasteload allocations under
TMDLs or its discharge is within an
of the waters to which the smallMS4
discharges. If the small MS4 does
assigned allocation}. Many commenters
discharge pollutants that have been
expressed concerns that MS4 operators
serving less than 1,000 persons may lack
identified as impairing the water body
into whi ~ch the small MS4 discharges, ~ the technical capacity to certify that
their discharges are not contributing to
the NPDES permitting authority may
grant a Waiver only if it determines that adverse water quality impacts. These
storm water controls are not needed
commenters thought that the permitting
based dn an EPA approved or
authority should make such a
established TMDL that addresses the
certification. Today’s rule provides
pollutant{s} of concern,
flexibility as to how the waiver is
Unlike the proposed rule, § 122.32{d} administered. Permitting authorities are
does not allow the waiver for MS4s
ultimately responsible for granting the
serving a population under 1,000 to be
waiver, but are free to determine
based on "the equivalent of a TMDI,"
whether or not to require small MS4
Because § 122.32(d} requires a pollutant operators that are seeking waivers to
specific analysis only for a pollutant
submit information or a written
that has been identified as a cause of
certification.
impairment, a TMDL is required for
Under § 122.32(e) a State may grant a
such pollutant before the waiver may be waiver to an MS4 serving a population
between 1,000 and I0,000 only if the
granted. Once a pollutant has been
identified as the cause of impairment of State has made a comprehensive effort
a water body, the State should develop
to ensure that the MS4 will not cause or
a TMDL for that pollutant for that water contribute to water quality impairment.
body. Thus, § 122.32{d} takes a different To grant a § 122.32{e} waiver, the
approach than that taken for the waiver NPDES permitting authority must
in § 122.32{e} for MS4s serving a
evaluate all waters of the U.S. that
-population under 10,000, which can be receive a discharge from the MS4 and
based upon an analysis that is "the
determine that storm water controls
equivalent of a TMDL." This is because not needed. The permitting authority’s
evaluation mus~ be based on wastaload
§ 122.32{d} requires an analysis to
support the waiver for MS4s under
allocations that are part of an EPA
1,000 only if a waterbody to which the approved or established TMDL or, if a
TMDL has not been developed or
MS4 discharges has been identified as
impaired. The § 122.32(e) waiver, on the approved, an equivalent analysis that
other hand, would be available for larger determines sources and allocations for
MS4s but only after the State
the pollutant{s) of concern. The
affirmatively establishes lack of
pollutants of concern that the permitting
authority must evaluate include
impairment based upon a
comprehensive analysis of smaller
biochemical oxygen demand {BOD},
urban waters that might not otherwise
sediment or a parameter that addresses
sediment (such as total suspended
be evaluated for the purposes of CWA
section 303. Since § 122.32(e) requires solids, turbidity or siltation), pathogens,
the analysis of waters that have not been oil and grease, and any other pollutant
identified" as impaired, an actual TMDL that has been identified as a cause of
is not required and an analysis that is
impairment of any water body that will
the equivalent of a TMDL can sui~ce to receive a discharge from the MS4.
support the waiver.
Finally, the permitting authority must
Where a State is the NPDES
have determined that future discharges
permitting authority, the permitting
from the MS4 do not have the potential
authority is responsible for the
to result in exceedances of water quality
development of the TM]3Ls as well as
standards, including impairment of
the assessment of the extent to which a
designated uses, or other significant

within the 180-day timeframe, EPA may
make a determination on the petition,
]SPA believes that public involvement is
an important component of the NPDES
program for storm water and feels that
this provision encourages public
participation. Section ILK, Public
Involvement/Public Role, further
discusses this topic,
3. Provide Waivers
Today’s rule provides two
opportunities for the NPDES pe..r~ii_tt:i_’ng
authority to exempt certain small MS4s
from the need for apermit based an
water quality considerations. See
§§ 122.32{d} and {e). The two waiver
opportunities have different size
thresholds and take different
approaches to considering the water
quality impacts of discharges from the
MS4.
In the proposal, EPA requested
comment on the option of waiving
coverage for all MS4s with less than
1,000 people uuless the permitting
authority determined that the small
MS4 should be regulated based on
significant adverse water quality
impacts. A number of commenters
supported this option. They expressed
concern that compliance with the rule
requirements and certification of one of
the waiver provisions were both costly
for very small communities. They stated
that the permitting authority should
identify a water quality problem before
requiring compliance. Today’s rule
essentially adopts this alternative
approach for MS4s serving a population
under 1,000.
The final rule has expanded the
waiver provision that EPA proposed for
small MS4s with a population less than
1,000. The proposed rule would have
required a small MS4 operator to certify
that storm water controls are not needed
based on either wasteload allocations
that are part of TMDLs that address the
pollutants of concern, or a
comprehensive watershed plan
implemented for the waterbody that
includes the equivalents of TMDLs and
addresses the pollutant(s) of concern,
¯ Commenters noted that the proposed
waivers would be unattainable if a
TMDL or equivalent analysis was
required for every pollutant that could
possibly be present in any amount in
discharges from an MS4 regardless of
whether the pollutant is causing water
quality impairment. Commenters asked
¯ that EPA identify what constitutes the
"pollut~nt{s) of concern" for which a
TMDL or its equivalent must be
developed. For example, § 122.30{c}
indicates that the MS4 program is
intended to control "sediment,
suspended solids, nutrients, heavy
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water quality impacts, including habitat
and biological impacts,
Although EPA did not propose this
specific approach, the Agency did
request comment on whether to increase
the proposed 1,000 population
threshold for a waiver. The § 122.32(e)
waiver was developed in response to
comments, including States’ concerns
that they needed greater flexibility to
focus their efforts on MS4s that were
causing water quality impairment,
Several commenters thought that the
threshold should be increased Rein
1,000 to 5,000 or 10,000. Others
su~ested additional ways of qualifying
for a waivbr for MS4s that discharge to
waters that are not covered by a TIROL
.
or watershed plan. EPA carefully
considered all the options for expanding
the waiver provisions and has decided
to expand the waiver only in the very
narrow circumstances described above
where a comprehensive analysis has
been undertaken to demonstrate that the
MS4 is not causing water quality
impairment,
The MPDES permitting authority can,
at any time, mandate compliance with
program requirements from a previously
waived small MS4 if circumstances
change. For example, a waiver can be
withdrawn in circumstances where the
permitting authority later determines
that a waived small MS4’s storm water
discharge to a small stream will cause
adverse impacts to water quality or
significantly interfere with attainment of
water quality standards. A "change in
circumstances" could involve receipt of
new information. Changed
circumstances can also allow a
regulated small MS4 operator to request
a waiver at any time.
Some commenters expressed concerns
about allowing any small MS4 waivers,
One commenter stated that storm water
pollution prevention plans are
necessary to control storm water
pollution and should be required from
all regulated small MS4s. For the
reasons stated in the Background
section above, EPA agrees that the
discharges from most MS4s in
urbanized areas should be addressed by
a storm water management program
outlined in today’s rule. For MS4s
serving very small areas, however, the
TMDL development process provides an
oppormni~7 to determine whether an
MS4 serving a population less than
1,000 is having a negative impact on any
receiving water that is impaired by a
¯ mllutant that the MS4 discharges. MS4s
~rving populations up to 10,000 may
¯ "eceive a waiver only if a
comprehensive analysis of its impact on
receiving water has been performed,

Other commenters said that waivers
should not be allowed for small MS4s
that discharge into another regulated
MS4. These commenters stated that the
word "substantially" should be
removed from § 122.32(d)(i) so that a
waiver would not be allowed for any
system "contributing to the storm water
pollutant loadings of a physically
interconnected regulated MS4." As
previously mentioned under the
designation discussion of section
II.G.2.c, EPA believes that the word
"substantially" provides needed
flexibility to the permitting authorities.
It is important to note that this is only
one aspect that the perrnitting authority
must consider when deciding on the
appropriateness of a waiver,
4. Issue Permits
NPDES permitting authorities have a
number of responsibilities regarding the
permit process. Sections 123.35{d}
through (8} ensure a certain level of
consistency for permits, yet provide
numerous opportunities for flexibility.
NPDES permitting authorities must
issue MPDES permits to cover municipal
sources to be regulated under § 122.32,
unless waived under § 122.32(c}. EPA
encourages permitting authorities to use
general permits as the vehicle for
permitting and regulating small MS4s.
TheAgancy notes, however, that some
operators may wish to take advantage of
the optio.n to join as a co-permittee with
an MS4 regulated under the existing
NPDES storm water program. ¯
Today’s final rule includes a
provision, § ;123.35(f’J, that requires
NPDES permitting authorities to either
include the requirements in § 122.34 for
NPDES permits issued for regulated
small MS4s or to develop permit limits
based on a permit application submitted
by a small MS4. See Section II.H.3.a,
Minimum Control Measures, for more
details on the actual § 122.34
requirements. See Section ILH.3.c for
alt~zrnative and joint permitting options,
In an attempt to avoid duplication of
effort, § 122.34(c) allows NPDES
permitting authorities to include permit
conditions that direct an MS4 to meet
the requirements of a qualifying local,
Tribal, or State municipal storm water
management program. For a local,
Tribal, or State program to "qualify," it
must impose, at a minimum, the
relevant requirements of § 122.34(h). A
regnlatad small MS4 must still follow
the procedural requirements for an
I~DES permit (i.e., submit an
application, either an individual
application or an NOI under a general
permit) but will instead follow the
substantive pollutant control

requirements of the qualifying local,
Tribal, or State program.
Under § 122.35(bL N~DES permitting
authorities may also recognize existing
responsibilities among governmental
entities for the minimum control
measures in an NPDES small MS4 storm
water permit. For example, the permit
might acknowledge the existence of a
State administered pro~em that
addresses construction site runoff and
require that the municipalities only
develop substantive controls for the
remaining minimum control measures.
By acknowledging existing programs,
this provision is meant to reduce the
duplication of efforts and to increase the
flexibility of the NPDES storm water
prepare.
Section 123.35(e} of today’s final rule
requires permitting authorities to
specify a time period of up to 5 years
from the issuance date of an NPDES
permit for regulatad small MS4
operators to fully develop and
implement their storm water programs.
As discussed more fully below,
permitting authorities should be
providing extensive support to the local
governments to assist them in
developing and implementing their
programs.
in the proposed rule, EPA stated that
the permitting authority would develop
the menu of BMPs and if they failed to
do so, EPA would develop the menu.
Commentate felt that EPA should
develop a menu of BMPs, rather than
just providing guidance. In the
settlement agreement for seeking an
extension to the deadline for issuing
today’s rule, EPA committed to
developing a menu of BMPs by October
27, 20O0. Permitting authorities can
adopt EPA’s menu or develop their own.
The menu itself is not intended to
replace more comprehensive BMP
guidance materiels. As part of the tool
box efforts, EPA will provide separate
guidance documents that discuss the
results from EPA-sponsored nationwide
studies on the design, operation and
maintenance of BMPs. Additionally,
EPA expects that the new rulemaking on
construction BMPs may provide more
specific design, operation and’
maintenance criteria.
5. Support and Oversee the Local
Programs
I~PDES permitting authorities ere
responsible for supporting and
overseeing the local municipal
programs. Section 123.35(h) of today’s
final rule highlights issues associated
with these responsibilities.
To the extent possible, NPDES
permitting authorities should provide
financial assistance to MS4s, which
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H. Municipal Role
required minimum control measures.
often have limited resources, for the
development and implementation of
For example, the NPDES permitting
1. Scope of Today’s Rule
authority can incorporate by reference
local programs. EPA recognizes that
Today’s final rule attempts to
funding for programs at the State and
qualifying State, Tribal, or local
establish an equitable and
Tribal levels may also be limited, but
programs in an NPDES general permit
comprehensive four-pronged approach
strongly encourages States and .Tribes to
and can recognize existing
provide whatever assistance is possible, for the designation of muuicipal
responsibilities among different
sources. First, the approach defines for
governmental entities for the
In lieu of actual dollars, NPDE.S
permitting authorities can provide cost- automatic coverage the municipal
implementation of minimum control
systems believed to be of highest threat
cutting assistance in a number of ways.
measures. In addition, a regulated small
to water quality. Second, the approach
For example, NPDES permitting
MS4 can participate in the storm water
designates municipal systems that meet management program of an adjoining
authorities can develop outreach
a set of objective criteria used to
materials for MS4s to distribute or the
regulated MS4 and can arrange to have
measure the potential for water quality another governmental entity implement
NI~DES permitting authority ~
impacts. Third, the approach designates a minimum ~ontrol measure on their
actually distribute the materials. :
on a case-by-case basis municipal
Another option is to implement an
behalf.
systems that "contribute substantially to
erosion kud sediment conu~l program
2. Municipal Definitions
the pollutant loadings of a physicallyacross an entire State [or Tribal land),
thus alleviating the need for the MS4 to interconnected [regulated] MS4."
~r. Municipal Separate Storm Sewer
Finally, the approach designates on a
implement its own program. The
Systems (MS4s)
case-by-case basis, upon petition,
NPDES permitting authority must
The CWA does not define the term
municipal systems that "contribute to a
balance the need for site-specific
"municipal separate storm sewer." EPA
violation of a water quality standard or
controls, which are best handled by a
defined municipal separate storm sewer
are a significant contributor of
local MS4, with its ability to offer
in
the existing storm water permit
financial assistance. EPA, States, Tribes, pollutants."
application re~dations to mean, in part,
Today’s final rule automatically
and IviS4s should work as a team in
a conveyance or system of conveyances
designates for regulation small MS4s
making these kinds of decisions,
(including roads with drainage systems
located
in
urbanized
areas,
and
requires
NPD~ES permitting authorities are
and municipal streetsl that is "owned or
"that I~PDES permitting authorities
responsible for overseeing the local
programs. Permitting authorities should examine for potential designation, at a operated by a State, city, town borough,
parish, district, ~ssociation, or
work with the regulated community and minimum, a particular subset of small county,
other public body * * * designed or
MS4s locatedoutside of urbanized
other stakeholders to assist in local
used for collecting or conveying storm
areas. Today’s rule also includes
program development and
water which is not a combined sewer
provisions that allow for waivers from
implementation. This might include
and which is not part of a Publicly
sharing information, analyzing reports, the otherwise applicable requirements
Owned Treatment Works as defined at
for the smallest MS4s that are not
and taking enforcement actions, as
necessary. NPDES permitting authorities causing impairment of a receiving water 40 ~ 122.2" {see § 122.26{bj(8)(i)).
Section 122.26 contains definitions of
body. Qualifications for the waivers
play a vital role in supporting local
medium
and large municipal sepsrata
vary
depending
on
whether
the
lvlS4
.
programs by providing technical and
storm sewer systems but no definition of
serves a population under 1,000 or a
programmatic assistance, conducting
a municipal separate storm sewer
population under 10,000. See
research projects, and monitoring
§§ 122.32(d) and (e). These waivers ant system, even though the term MS4 is
watersheds. The NPDES permitting
discussed further in section ILG.3. Any commonly used. In today’s rule, EPA is
authority can also assist the lVlS4
small MS4 automatically designated by adding a definition of municipal
permittee in obtaining adequate legal
separate s~orm sewer system and small
the final rule or designated by the
authority at the local level in order to
permitting authority under today’s final municipal separate storm sewer system
implement the local component of the
along with the abbreviations MS4 and
rule is defined as a "regulated" small
CWA section 402(p)(6} program,
small MS4.
NPDES permitting authorities are
IriS4 unless it receives a waiver,
In today’s final rule, all regulated
The existing municipal permit
encouraged to coordinate and utilize the
application regulations define
data collected under several programs,
small MS4s must establish a storm
"medium" and "large" MS4s as those
water discharge control program that
States and Tribes address point and ¯
nonpoint source storm water discharges meets the requirements of six minimum located in an incorporated place or
county with a population of at least
control mbasures. These minimum
through a variety of programs. In
100,000 (medium) or 250,000 flarge} as
developing programs to carry out CWA - control measures are public education
determined by the latest Decennial
section 402(p)(6), EPA recommends that and outreach on storm water impacts,
States and Tribes coordinate all of their public involvement participation, illicit Census (see §§ 122.26~b)[4) and
122.26(b~17~. in today’s final rule, these
water pollution evaluation and control
discharge detection and elimination,
construction site storm water runoff
regulations have been revised to define
programs, including the continuing
planning process under CWA section
control, post-construction storm water ¯ all medium and large MS4s as those
303(e), the existing NPDES proE;re~n, the management in new development and
meeting the above population
thresholds according to the 1990
CZAR~ program, and nonpoint source
redevelopment, and pollution
prevention/good housekeeping for
Decennial Census.
pollution~control programs,
Today’s rule also corrects the titles
In addition, NPDES permitting
municipal operations.
Today’s rdle allows for a great deal of and contents of Appendices F, G, H,& I
authorities are encouraged to provide a
to Part 122. EPA is adding those
brief (e.g., two-page) reporting format to flexibility in how an operator of a
facilitate compilation and analysis of
regulated small MS4 is authorized to
incorporated places and counties whose
data from reports submitted under
discharge under an NPDES permit, by
1990 population caused them to be
§ 122.341g)(3)o EPA intends to develop a providing various options for obtaining defined as a "medium" or "large". MS4.
model form for this purpose,
permit coverage and satisfying the
All of these MS4s have applied for
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way as other similar MS4s. However,
permit coverage so the effect of this
EPA received several comments asking
change to the appendices is simply to
make them more accurate. They will not whether individual federal buildings .
need to be revised again because today’s such. as post offices or urban offices of
the U.S. Park Service must apply for
role "freezes" the definition
of
"medium" and "large’° MS4s at those
coverage as regulated small MS4s. Most
of these buildings have. at most. a
that qualify baseii on the ~t990 census,
parking lot with runoff or a storm sewer
EPA received several comments
supporting and op~osiug the prop6sal to that connects with a municipality’s
"freeze" the definitions based on the
MS4. In.§ 122.26(a)(16)(iii), EP.~
1990 census. Commenters who
clarifies that the definition of small MS4
disagreed with EPA’s position cited the does not include individual buildings,
unfairness of municipalities that reach
These buildings may have a municipal
the medium or large threshold at a later separate storm sewer but they do not
have a "system" of conveyances. The
date having fewer permitting
requirements compared to those that
~ minimum measures for small MS4s
were already at the population
were written to apply to storm sewer
thresholds when the existing storm
"systems" providing storm water
water regulations took effect. EPA
drainage service to human populations
and no~ to individual buildings. This is
recognizes this disparity but does not
believe it is unfair, as explained in the true of m .unicipal separate storm sewers
from State buildings as well as from ¯
proposed rule. The decision was based
federal buildings,
on the fact that the deadlines from the
There will likely be situations where
existing regulations have lapsed, and
the p.ermitting authority must decide if
because the permitting authority can
always require more from operators of a federal or State complex should be
regulated as a small MS4. A federal
MS4s serving "newly over 100,000"
~omplex of two or three buildings could
populations.
be treated as a single building and not
b. Small Municipal Separate Storm
be required to apply for coverage. In
Sewer Systems
these situations, permitting authorities
The proposal to today’s final rule
will have to use their best judgment as
added "the United States" as a potential to the nature of the complex and its
owner or operator of a municipal
storm water conveyance system.
separate storm sewer. This addition was Permitting authorities should also
intended to address ~m omission from
consider whether the federal or State
existing regulations and to clarify that
complex cooperates with its
federal facilities are, in fact, covered by municipality’s efforts to implement
the NPDES program for municipal storm their storm water managemen.t program,
water discharges when the federal
Along with the questions a~out
facility is like other regulated MS4s.
individual buildings, EPA received
EPA received a comment that this
many questions about how various
change would cause federal facilities
provisions of the rule should be
located in Phase I areas to be
interpreted for federal and State
considered Phase I dischargers due to
facilities. EPA acknowledges that
the definition of medium and large
federal and State facilities are different
MS4s. All MS4s located in Phase I
from municipalities. EPA believes,
cities or counties are defined as Phase
however, that the minimum measures
I medium or large MS4s. EPA believes are flexible enough that they can be
that all federal facilities serve a
implemented by these facilities. As an
population of under 100,000 and should example, DOD commenters asked about
be regulated as small MS4s. Therefore, how to interpret the term "public" for
in § 122.26(a)(16) of today’s final rule, militazy installations when
EPA is adding federal facilities to the
implementing the public education
measure. E~A a~eas with the suggested
NPDES storm water discha~e control
program by changing the proposed
interpretatio, n of"public" for DOD
facilities as ’the resident and employee
definition of small municipal separate
storm sewer system. Paragraph (i) of this population within ~e fence line of the
section restates the definition of
facility."
EPA also received many comments
municipal separate storm sewer ~!th
from State dep~rtments of transportation
the addition of"the United States as a
owner or operator of a small municipal (DOTs) that suggested the ways in
which they are different from
separate storm sewer. Paragraph (ii)
municipalities and should therefore be
repeats the proposed language that
regulated differently. Storm water
states’that a small MS4 is a municipal
separate storm sewer that is not medium discharges from State DOTs in Phase I
areas should already be regulated under
or large,
Most commenters agreed that federal Phase I. The preamble to Phase I clearly
facilities should he covered in the same states that "all systems within a

geo~’aphical area including highways
and flood control districts will be
covered." Many permitting authorities
regulated Stare DOTs as co-permittees
with the Phase 1 municipality in which
the highway is located. State DOTs that
are already regulated under Phase I are
not required to comply with Phase II.
State DOTs that are not already
regulated have various options for
meeting the requirements of today’s
rule. These options are discussed in
Section II.H.3.c~iv below. Several DOTs
commented that some of the minimum
measures are outside the scope of their
mission or that they do not have the
legal authority required for
implementation. EPA believes that the
flexibility of the minimum measures
allows them to be implemented by most
MS4s, including DOTs. When a DOT
does not have the necessary legal
authority, EPA encourages the DOT to
coordinate their storm water
management efforts with the
surrounding municipalities a~ud other
State agencies. Under today’s rule,
DOTs can use any of the options of
§ 122.35 to share their storm water
management responsibilities. DOTs may
also want to work with their permitting
authority to develop a State-wide DOT
storm water permit.
There are many storm water
discharges from State DOTs and other
State MS4s located in Phase I areas that
were not regulated under Phase 1.
Today’s rule adds many more State
facilities as well as all federal facilities
locatad in urbanized areas. All of these
State and federal facilities that fit the
definition of a small MS4 must be
covered by a s~orm water management
program. The individual permitting
authorities must decide what type of
permit is most applicable.
The existing NPDES storm water
program already regulates storm water
from federally or Stata-opereted
industrial sources. Federal or State
facilities that are currently regulated
due to their industrial discharges may
already be implementing some of
today’s rule requirements.
EPA received comments that
questioned the apparent inconsistency
between regulating a federal facility
such as a hospital and not regulating a
similar private facility. Normally, this
type of private facility is regulated by
the MS4. EPA believes that federal
facilities are subject to local water
quality regulations, including storm
water requirements, by virtue of the
waiver of sovereign immunity in CWA
section 313. However, there are special
problems faced by MS4s in their efforts
to regulate federal facilities that have
not been encountered in regulating
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such a unified program. Many
similar private facilities. To ensure
municipalities that are served by CSSs
comprehensive coverage, today’s, rule
merely clarifies the need for permit
and MS4s commented that it is
coverage for these federal facilities,
inequitable to force them to comply
i. Combined Sewer Systems (CSS}.
with Phase II at this time because
implementation of the CSO Control
The definition of small MS4s does not
include combined sewer systems. A
Policy through their NPDES permits
combined sewer system is a wastewater "already imposes a significant financial
collection system that conveys sanitary
burden. They requested an extension of
wastewatar and storm water through a
the implementation time frame. They
single set of pipes to a publicly-owned
did not provide ideas on how to unify
treatment works {POTW} for treatr~ant
the two programs. EPA encourages
before discharging to a receiving
permitting authorities to work with
waterbody: During wet weather events
these municipalities as they develop
when the capacity of the combined
and begin implementation of their CSO
sewer sys(em is exceeded, the system is and storm water management programs,
designed to discharge prior to the
If both sets of requirements are carefully
POTW treatment plant directly into a
coordinated early, a cost-effective wet
receiving waterbody. Such an overflow weather program can be developed that
i.~ a combined sewer overflow or CSO. will address both CSO and storm water
Combined sewer systems are not subject re~.uirements,
~. O~mers/Operators. Several
to existing regulations for municipal
storm water discharges, nor will they be commenters mentioned the difference
subject to today’s regulations. EPA
between the existing storm water
addresses combined sewer systems and
application requirement for municipal
CSOs in the National Combined Sewer operators and the proposed municipal
Overflow {CSO) Control Policy issued
requirement for owners or operators to
on April 19, 1994 (59 FR 18688). The apply. They felt that this inconsistency
CSO Control Policy contains provisions is confusing. The preamble to the
for developing appropriate, site-specific existing regulations makes numerous
references to owner/operator so there
NPDES permit requireman~ for
combined sewer systems. CSO
was no intent to make a clear distinction
discharges are subject to limitations
between Phase I and Phase H. Section
based on the best available technology
122.21(b) states that when the owner
economically achievable for toxic
and operator are different, the operator
pollutants and based on the best
must obtain the permit. MS4s often have
conventional pollutant control
several operators. The owner may be
technology for conventional pollutants,
responsible for one part of the system
MS4s are subject to a different
and a regional authority.may be
technology standard for all pollutants,
responsible for other aspects. EPA
specifically to reduce pollutants to the
proposed the "owner or operator"
maximum extent practicable,
language to convey this dual
Some municipalities are served by
responsibility. However, when the
both separate storm sewer systems and
owner is responsible for some part of a
combined sewer systems. If such a
storm water management plan, it is also
municipality is located within an
an operator,
urbanized area, only the separate storm
EPA has revised the regulation
sewer systems within that municipality language to clarify that "an operator"
is included in the NPDES storm water
must apply for a permit. When
rogram and subiect to today’s final
responsibilities for the MS4 are shared,
e. If the municipality is not located
all operators must apply,
in an urbanized area, then the N’PDES c. Regulated Small MS4s
permitting authority has discretion as to
whether the discharges from the
In today’s final rule, all small MS4s
separate storm sewer system is subject
located in an urbanized area are
to today’s final rule. The NPDES
automatically designated as "regulated"
permitting authority will use the same
small MS4s provided that they were not
process to designate discharges from
previously designated into the existing
portions of an MS4 for permit coverage
storm water program. Unlike medium
where the municipality is also served by and large MS4s under the existing storm
a combined sewer system,
water regulations, not all small MS4s
EPA recognizes that municipalities
are designated under today’s final rule.
that have both combined and separate
Therefore, today’s rule distinguishes
storm sewer systems may wish to find
between "small" MS4s and "regulated
ways to develop a unified program to
small" MS4s.
meet all wet weather water pollution
EPA’s definition of"regulated small
control requirements more efficiently. In MS4s" in the proposal to today’s rule
the proposal to today’s final rule, EPA
included mention of incorporated
sought Comment on ways to achieve
places and counties. Along with the

~ul

definition. EPA included Appendices 6
and 7 to assist in the identification of
areas that would probably require
coverage as "aut,o, matically designated"
{Appendix 6) or potentially
designated" {Appendix 7). The
definition and the appendices raised
many questions about exactly who was
required to comply with the proposed
requirements. Commenters raised issues
about the definition of"incorporated
place" and the status of towns,
townships, and other places that are not
considered incorporated by the Census
Bureau. They also asked about special
districts, regional authorities, MS4s
already regulated, and other questions
in order to clarify the rule’s coverage.
EPA has revised § I22.32(a} to clarify
that discharges are regulated under
today’s rule if they are from a snmll MS4
that is in an urbanized area and has not
received a waiver or they are designated
by the permitting authority. Today’s
rule does not regulate the county, city,
or town. Today’s rule regulates the MS4.
Therefore, even though a county may be
listed in Appendix 6, if that county does
not own or operate the municipal storm
sewer systems, the county does not have
to submit an application or develop a
storm water management program. If
another entity does own or operate an
MS4 within the county, for example, a
regional utility district, that other entity
needs to submit the application and
develop the program.
Some commenters suggested that EPA
should change the rule language to
specifically allow regional authorities to
be the permitted entity and to allow
small MS4s to apply as co-permRtees.
EPA believes that the best way to clarify
that regional authorities can be the
primary permitted entity is the change
to § 122.32{a} and the explanation
above. Because EPA assumes that
today’s regulation will be implemented
through general permits, MS4s will not
be Coopermittees under a general permit
in the same manner as under individual
permits. EPA has added § 122.33(a)[4)
and made a minor change to § 122.35{a)
to clarify that small MS4s can work
together to share the responsibilities of
a storm water management program.
This is discussed further in Section
II.H.3.c.iv below.
The proposed rule stated that when a
county or Federal Indian reservation is
only partially included in an urbanized
area, only MS4s in the urbanized
portion of the county or Federal Indian
reservation would be regulated. In the
rare cases when an incorporated place is
only partially included in the urbanized
area, the entire incorporated place
would be regulated. EPA received
comments asking about towns and
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studies to help explain the census
included within an urbanized area as of
.townships, because they were not
considered to be incorporated areas
category of "urbanized area." Appendix the 1990 Census will not later be
according to the Census Bureau’s
2 is a simplified urbanized area
excluded from the urbanized area as of
illustration to help demonstrate the
definition. Would the whole town/
the 2000 Census. However. it is
township be covered or only the part of concept of urbanized areas in relation to important to note that even if this
today’s final rule. The "urbanized area" situation were to occur, for example,
the town/township in the urbanized
due to a possible change in the Bureau
area? States use many different types of is the shaded area that includes within
systems in their geographicar divisions, its boundaries incorporated places, a
of the Census’ urbanized area definition.
Some towns are similar to incorporated port.ion of a Federal Indian reservation, a small MS4 that is automatically
cities and others are large areas that are portions of two counties, an entire town, designated into the NPDES program for
= and portions of another town. All small storm water under an urbanized area
more similar to counties. Some
calculation for any given Census year
commenters thought that the urbanized MS4s located in the shaded area are
area boundary was arbitrary, and if part covered by the rule, unless and until
will remain regulated regardless of the
waived by the permitting authority. Any results of subsequent urbanized area
of a town or county was covered, it all
should be covered. Other commenters
small MS4s located outside of the
calculations.
noted that some townships and counUes shaded area are subject to potential ~
ii. Rationale[or Using Urbanized
encompass very large areas of which
designation by the permi~ng authority. Areas. EPA is using urbanized areas to
Tl~ere are 405 urbanized areas in the automatically designate regulated small
only a small portion is urbanized. Due
United States that cover 2 percent of
MS4s on a nationwide basis for several
to the great variety of situations, EPA
reasons: (1) studies and data show a
has decided that for all geographical
total U.S..land area and contain
approximately 63 percent of the nation’s high correlation between degree of
entities, only MS4s in the urbanized
area are automatically designated. The
population (see Appendix 3 for a listing development/urbanization and adverse
impacts on receiving waters due to
population densities associated with the of urbanized areas of the United States
Census Bureau’s designation of
and Puerto Rico). These numbers
storm water (U.S. EPA, 1983; Driver et
include U.S. Territories, although
urbanized areas provide the basis for
al., 1985; Pitt, R.E. 1991. "Biological
Puerto Rico is the only territory to have Effects of Urban Runoff Discharges."
designation of these areas to protect
water quality. This focused designation Census-designated urbanized areas.
Presented at the Engineering
provides for consistency and allows for " Urbanized areas constitute the largest
Foundation Conference: Urban Runoff
and most dense areas of settlement. The and Receiving Systems: An
flexibility on the part of the MS4 and
purpose of determining an "urbanized
Interdisciplinary Analysis of Impact,
the permi~ng authority. In those
area" is to delineate the boundaries of
Monitoring and Management, August
situations where an incorporated place
developmbnt and map the actual built1991. Mr. Crested Butte, CO. American
or a town is not all in an "urbanized
area", there is a good possibility that it
up urban area. The Bureau of the Census Society of Civil Engineers, New York.
is served by more than one MS4. In
geographers liken it to flying over an
1992.; Pitt. R.E. 1995. "Biological Effects
those cases where the area is served by
urban area and drawing a line around
of Urban Runoff Discharges," in Storm
the boundary of the built-up area as
water Runoff and Receiving Systems:
the same MS4, it makes sense to
develop a storm water program for the
seen from the air.
Impact, Monitoring, and Assessment.
Using data from the latest decennial Lewis Publishers, New York.; Galli, J.
whole area. Permitting authorities may
1990. Thermal Impacts Associated with
also decide to designate all MS4s within census, the Census Bureau applies the
urbanized area definition nationwide
Urbanization and Storm water
a county or township, if they believe it
is ne~-essary to protect water quality. ~ . [including U.S. Tribes and Territories) Management Best Management
"
Practices. Prepared for the Sediment
Most operators of MS4s will not nee~l and determines which places and
to independently determine the status of counties are included within each
and Storm water Administration of the
coverage under today’s rule. EPA has
urbanized area. For each urbanized area, Maryland Department of the
revised the proposedAppandicas 6 and the Bureau provides full listings of who Environment.; Klein, 1979), [2) the
is included, as well as detailed maps
7 to include towns and townships,
blanket coverage within the urbanized
and special CD-ROM files for use with area encourages the watershed approach
Therefore, these appendices will alert
most MS4s as to whether they are likely computerized mapping systems (such as and addresses the problem of "donutGIS). Each State’s data center receives a holes," where unregulated areas are
to be covered under today’s rule.
However, each permitting authority,
copy of the list, and some maps,
surrounded by areas currently regulated
automatically. The States also have the
(storm water discharges ~rom donut hole
must make the decision as to who
CD-ROM files and a variety of
requires coverage. Most likely, an
areas present a problem due to their
publications available to them for
illustrative list of the regulated areas
con~ibuting uncontrolled adverse
reference fi-om the Bureau of the Census. impacts on local waters, as well as by
will be published with the general
In addition, local or regional planning
fi’ustxating the attainment of water
permit. If not, the operator can contact
its permitting authority or the Bureau of agencies may have urbanized area files quality goals of neighboring regulated
already. New listings for urbanized
the Census to find out if their separate
communities), [3) this approach targets
areas based on the 2000 Census will be ¯ present and fut~u’e growth areas as a
storm sewer systems are within an
available by July/Augnst 2001, but the
urbanized area.
preventative measure to help ensure
i. Urbanized Area Description. Under more comprehensive computer files will water quality protection, and (4) the
the Bureau 6f the Census definiOon of
not be’available until late 2001/early
determination of urbanized areas by the
2002.
"urbanized area," adopted by EPA for
Bureau of the Census allows operators
Additional designations based on
the purposes of today’s final rule, "an
of small MS4s to quickly determine
urbanized area (UA) comprises a place subsequent census years will be
whether they are included in the NPDES
governed .by the Bureau of the Census’
and the adjacent densely settled
storm water program as a regulated
surrounding territory that together have
definition of an urbanized area in effect small MS4.
a minimum population of 50,000
for that year. Based on historical trends,
Urbanized areas have experienced
people." The proposal to today’s rule
EPA expects that any area determined
significant growth over the past 50
provided the full definition and case
by the Bureau of the Census to be
years. According to EPA calculations
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quality standards, including supporting the waiver vary depending on whether
based on Census data f~om 1980 to
1990, the national average rate of growth designated uses. The approach would
the MS4 serves a population under .
in the United States during that to-year also rely on identifying storm water
1,000 or a population between 1,000
period was more than 4 percent. For the management programs following
and 10,000. Note that even if a small
same period, the average growth within comprehensive watershed plans and
MS4 has requirements waived, it can
TNfDL development. In most States,
¯ urbanized areas was 15.7 percent and
subsequently be brought back into the
water quality assessments have
the average for outside of urbanized
program if circumstances change. See
areas was just more than I percent. The u-aditionally been conducted for
Section H.G, NPDES Permitting
new development occurring in these
principal mainstream rivers and their
Authority’s Role, for more details on
growing areas can provide some of the
maior tributaries, not all surface waters, this process.
best opportunities for implementing
The establishment of TMDLs
3. Municipal Permit Requirements
cost-effective storm water management
nationwide will take many years, and
controls,
many States will conduct additional
a. Over~i.’ew
EPA received many comments on the monitoring to determine water quality
i. Summary o/Permitting Options.
proposal to designate discharges based
conditions prior to establishing TM]:}Ls. Today’s
rule outlines six mInimum
on location within urbanized areas. EPA In addition, a case-by-case approach
control measures that constitute the
considered numerous other approaches, would not address the problem of
framework for a storm water discharge
several of which are discussed in the
"donut holes" within urbanized areas
control program for regulated small
proposal to today’s final role. Several
and a lack of consistency among
MS4s that, when properly implemented,
commenters wanted designation to be
similarly situated municipal systems
will reduce pollutants to the maximum
based on proven water quality problems would remain commonplace. After
extent practicable (MEP}. These six
rather than inclusion in an urbanized
careful consideration of all comments,
minimum control measures are
area. One commenter proposed an
EPA still believes that the approach in
specified in § 122.34{b} and are
approach based on the CWA 303{d}
today’s rule is the most appropriate to
discussed below in section "II.H.3.b,
listing of impaired waters and the
protect water quality. Protection
Program Requirements-Minimum
wastaload allocation conducted under
includes prevention as well as
Control Measures." All operators of
the TMDL process. {See section IT.I, on
remediation,
regulated small MS4s are required to
the section 303{d} and TMDL process),
d.
Municipal
Designation
by
the
obtain coverage under an NPDES
The commenter°s proposal would
permit, unless the requirement is
designate small MS4s on a case-by-case Permitting Authority
basis, covering only those discharges
Today’s final rule also allows NPDES waived by the permitting authority in
permitting authorities to designate MS4s accordance with today’s rule.
where receiving streams are shown to
Implementation of § 12~..34{b} may be
that should be included in the storm
have water quality problems,
particularly a failure to meet water
water program as regulated small MS4s required either through an individual
permit or, if the State or EPA makes one
quality standards, Including designated but are not located within urbanized
available to the facility, through a
uses. The commenter further described areas. The final rule requires, at a
general permit. The process for issuing
minimum, that a set of designation
a non-NPDES approach where a State
and obtaining these permits is discussed
criteria be applied to all small MS4s
would require cost-effective measures
below in section "ILH.3.c, Application
within a jurisdiction that serves a
based on a proportionate share under a
Requirements."
population of at least llY,000 and has a
waste load allocation, equitably
As an alternative to implementing a
population density of at least 1,000.
allocated among all pollutant
program that complies with the
Appendix 7 to this preamble provides
contributors. These waste load
requirements of § 122.34, today’s rule
an illustrative list of places that.the
allocations would be developed with
Agency anticipates meet this criteria. In provides operators of regulated small
input from all stakeholders, and
MS4s with the option of applying for an
addition, any small MS4 may be the
remedial measures would be
individual permit under § 122.26{d).
implemented in a phased manner based subiect of a petition to the NPDES
permitting authority for designation. See The permit application requirements in
on the probability of results and/or
§ 122.26 were originally drafted to apply
economic feasibility. The States would Section II.G0 NPDES Permitting
then periodically reassees the receiving Authority’s Role for more details on de to medium end large MS4s. Although
streams to determine whether the
designation end petition processes. EPA EPA believes that the requL, ements of
remedial measures are working, and if
believes that the approach of combining § 122.34 provide a regulatory option that
is appropriate for most small MS4s, the
not, require additional control measures nationwide end local designation to
using the same procedure.used to
determine municipal coverage balances operators of some small MS4s may
prefer more individualized
establish the initial measures. What the the potential for significant adverse
requirements. This alternative
commenter describes is almost a TMDL. impacts on water quality with local
EPA considered a remedial approach
permitting option for regulated small
watershed protection and planning
MS4s that wish to develop their own
based on water quality impairment and efforts.
program is discussed below in section
reiected it for failure to prevent almost
e. Waiving the Requirements for Small
certain degradation caused by urban
"II.H.3.c.iii. Alternative Permit Option."
MS4s
storm water. EPA’s main concern in
The second alternative permitting
Today’s final rule includes some
opting not to take a case-by-case
option for regulated small MS4s is to
approach to designation was that this
flexibility in the nationwide coverage of become co-permirtees with a medium or
approach would not provide controls for all small MS4s located in urbanized
large MS4 regulated under § 122.26(d),
storm water discharges i’n receiving
areas by providing the NPDES
as discussed below in section
streams until after a site-specific
permitting authority with the discretion "]ZH.3.c.v. Ioint Permit Programs."
demonstration of adverse water quality to waive the otherwise applicable
i£ Water Quality-Based Requirements.
impact. The commenter’s suggestion
requirements of the smallest MS4s that Any NPDES permit issued under today’s
would do nothing to prevent pollution
are not causing the impairment of a
rule must, at a minimum, require the
in waters that may be meeting water
receiving water body. Qualifications for operator to develop, implement, and
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enforce a storm water management
derivation of water quality based
more prescriptive requirements than
program designed to reduce the ~
effluent limitations, including
those in today’s rule.
discharge of pollutants from a re~ulated assumptions about instream and
EPA’s interpretation of CWA section
system to the MEP, to protect water
discharge flow rotes, as well as effluent 402{p}{3){B){iii} was recently reviewed
quality, and satisfy the appropriate
characterization. In addition, EPA
by the Ninth Circuit in Defenders o)~
water quality requirements of the Clean anticipates that determining compliance Wi]~I]ife, eta] v. Browner, No. 98-71080
with any such numeric limitations may {September 15, 1999}. The Court upheld
Water Act {see MEP discussion in the
following section}. Absent evidence to
be confounded by practical limitatibns
the Agency’s action in issuing five MS4
permits that included water qualitythe contrary, EPA presumes that a small in sample collection,
based effluent limitations. The Court
MS4 program that implements the six
In the first two to three rounds of
minimum measures in today’s rule does permit issuance. EPA envisions that a
did, however, disagree with EPA’s
interpretation of the relationship
not require more stringent limitations to BlVIP-based storm water management
between CWA sections 301 and 402(p).
meet water quality standards. Proper
program that implements the six
implementation of the measures will
minimum measures will be the extent of The Court reasoned that MS4s are not
significantly improve water quality. As the NPDES permit requirements for the compelled by section 301Co){1)(C) to
discussed further below, however, small large majority of regulated small MS4s. meet all State water quality standards,
but rather that the Administrator or the
MS4 permittees should modify their
Because the six measures represent a
State may rely on section
programs if and when available
significant level of control if properly
402{p}(3}(B){iii} to require such controls.
information indicates that water quality implemented, EPA anticipates that a
Accordingly, the Defenders of Wiidl~fe
considerations warrant greater attention permit for a regulated small MS4
or prescriptiveness in specific
operator implementing BMPs to satisfy decision is consistent with the Agency’s
components of the municipal program, the six minimum control measures will 1996 "Interim Permitting Policy for
If the program is inadequate to protect
be sui~iciantly stringent to protect water Water Quality-Based Effluent
Limitations in Storm Water Permits."
water quality, including water quality
quality, including water quality
As noted, the 1996 Policy describes
standards, then the permit will need to standards, so that additional, more
be modified to include any more
stringent and/or more pres~’iptive water how permits would implement an
stringent limitations necessary to
quality based effluent limitations will be iteretive process using BMPs,
assessment, and refocused BMPs,
protect water quality,
unnecessary.
leading toward attainment of water
Regardless of the basis for the
If a small MS4 operator implements quality standards. The ultimate goal of
development of the effluent limitations the six minimum control measures in
the iteration would be for~watar bodies
(whether designed to implement the six § 122.34(b) and the discharges are
to support their designated uses. EPA
minimum measures or more stringent or determined to cause or contribute to
believes this iterative approach is
non-attainment
of
an
applicable
water
prescriptive limitations to protect water
consistent with and implements section
quality}, EPA considers narrative
quality standard, the operator needs to
notwithstanding the Ninth
effluent limitations requiting
expand or better tailor its BMPs within 301(b){1}{C},
Circuit’s
interpretation.
As an
implementation of BMPs to be the most the scope of the six minimum control
alternative
to
basing
these
water quality.
appropriate form of effluent limitations measures. EPA envisions that this
based requirements on section
for MS4s. CWA section 402(p}(3){b){iii} process will occur during the first two
however, EPA also believes
to three permit terms. After that period, 301Co){1){C),
expresses a preference for narrative
the iterative approach toward
rather than numeric effluent limits, for EPA will revisit today’s regulations for attainment of water quality standards
example, by reference to "management the municipal separate storm sewer
represents a reasonable interpretation of
practices, con. trol techniques and
program.
CWA section 4~2{p}{3}{B){iii}. For this
system, design and engineering
If the permitting authority {rather than reason, today’s rule specifies that the
methods, and such other provisions as
the regulated small MS4 operator) needs "compliance target" for the design and
the Administrator or the State
to impose additional or more specific
implementation of municipal storm
determines appropriate for the control
measures to protect water quality, then
water control programs is "to reduce
of such pollutants." 33 U.S.C.
that action will most likely be the result pollutants to the maximum extent
1342(p){3}{B){iii}. EPA determines that
of an assessment based on a TMDL or
practicable (MEP}, to protect water
pollutants from wet weather discharges equivalent analysis that determines
quality, and to satisfy the appropriate
are most appropriately controlled
sources and allocations of pollutant(s} of water quality requirements of the
through management measures rather
concern. EPA believes that the small
CWA." The first component, reductions
than end-of-pipe numeric effluent
MS4°s additional requirements, if any,
to the NfEP, would be realized through
limitations. As explained in the Interim should be guided by its equitable share
implementation of the six minimum
Permitting Policy for Water Qualitybased on a variety of considerations,
measures. The second component, to
Based Effluent Limitations in Storm
such as cost effectiveness, proportionate protect water quality, reflects the overall
Water Permits, issued on August 1, 1996 contribution of pollutants, and ability to design objective for municipal programs
[61 FR 43761 {November 26, 1996). EPAreasonably achieve wastsload
based on CWA section 402(p){6}. The
believes that the currently available
reductions. Narrative effluent
third component, to implement other
methodology for derivation of numeric limitations in the form of BMPs may
applicable water quality requirements of
water quality-based effluent limitations ’ still be the best means of achieving
the CWA. recoguizes the Agency’s
is significantly complicated when
those reductions,
specific determination under CWA
applied to wet weather discharges f~’om
See Section II.L, Water Quality Issues, section 402(p}(3){B}(iii} of the need to
MS4s {compared to continuous or
for further discussion of this approach
achieve reasonable further progress
periodic batch discharges from most
to permitting, consistent with EPA’s
toward attainment of water quality
other types of discharge). Wet weather
interim permitting guidance. Pursuant
standards according to the iterative BMP
discharges from MS4s introduce a high to CWA section 510, States
process, as well as the determination
degree of variability in the inputs to the implementing-their own NPDES
that State or EPA officials who establish
models c.urrentiy available for
programs may develop more stringent or TMDLs could allocate waste loads to
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MS4s, as they would to other point
sources,
EPA does not presume that water
quality will be protected if a small MS4
elects not to implement all of the six
minimum measures and instead applies
for alternative permit.limits under
§ 122.2"6(d). Operators of such small
MS4s that apply for alternative permit
limits under § 122.26[d) must supply
additional information through
individual permit applications so that
the permit writer can determine
whether the proposed program reduces
pollutants to the MEP and whether any
other provisions are appropriate to
protect water quality and satisfy the
appropriate water quality requirements
of the Clean Water.~ct.
iii. Maximum Extent Practicable.
Maximum extentpracticable (MEP] is
the statutory standard that establishes
the level of pollutant reductions that
operators of regulated MS4s must
achieve. The CWA requires that NPDES
permits for discharges from MS4s "shall
require controls to reduce the discharge
of pollutants to the maximum extent
practicable, including management
practices, control techniques and
system, design and enginee.rin8
methods." CWA Section ~
zi02[p)[3)[B)[iii). This section also calls
for "such other provisions as the [EPA]
Administrator or the State determines
appropriate for the control of such
pollutants." EPA interprets this
standard to apply to all IviS4s, including
both existin~ regulated {large and
medium] MS4s, as well as the small
MS4s regu~.ated, under today’s rule.
For regulated small NIS4s under
¯ today’s rule, authorization to discharge
may be under either a general permit or
ind.ividual permit, but EPA anticipates
and expects that general permits will be
the most common permit mechanism,
The general permit will explain the
steps necessary to obtain permit
authorization. Compliance with the
conditions of the general permit and the
series of steps associated with
identification and implementation of
the minimum control measures will
satisfy the IvfEP standard,
Implementation of the I~fEP standard
under today’s rule will typically require
the permittee to develop and implement
appropriate Bh~Ps to satisfy each of the
required six minimum conu’ol
¯
measures.
In issuing.the general permit, the
NPDES permitting authority will
establish requirements for each of the
minimum control measures. Permits
typically will require small MS4
permittees to identify in their NOI the
BMPs to be performed and to develop
the measurable goals by which

implementation of the BMPs can be
proposed storm water management
assessed. Upon receipt of the NOI from
controls to determine whether reductior ¯
a small NfS4 operator, the NPDES
of pollutants to the MEP can be
permittin~ authority will have the
achieved with the identified BlV[Ps.
EPA envisions application of the MEP
opportunity to review the NOI to verify
standard as an itemtive process. MEP
that the identified BMPs and
measurable goals are consistent with the should continually adapt to current
requirement to reduce pollutants under conditions and BMP effectiveness and
should strive to attain water quality
the MEP standard, to protect water
standards. Successive iterations of the
quality, and to satisfy the appropriate
water quality requirements of the Clean mix of BMPs and measurable goals will
be driven by the objective of assuring
Water Act. If necessary, the NPDES
maintenance of water quality standards.
permittin~ authority may ask the
permittee to revise their mix of BlV[Ps, IL after implementing the six minimum
control me~ures there is still water
for example, to better reflect the MEP
pollution reduction requirement. Where quality impairment associated with
discharges from the IvfS4, after
the NPDES permit is not written to
successive permit terms the permittee
implement the minimum control
will need to expand or better tailor its
measures specified under § 122.34(b),
for example in the case of an individual BMPs within the scope of the six
permit under § 122.33Co)(2)(ii), the MEP minimum conu’ol measures for each
subsequent permit. EPA envisions that
standard will be applied based on the
best professional judgment of the permit this process may take two to three
permit terms.
writer,
One commenter observed that MEP is
Commentate argued that MEP is, as
not static and that if the six minimum
yet, an undefined term and that EPA
needs to further clarify the MEP
control measures are not achievin~ the
necessary water quality improvements.
standards by providing a regulatory
then an MS4 should be expected to
definition that includes recognition of
revise and, if necessary, expand its
cost considerations and technical
program. This concept, it is argued.
feasibility. Commenters argued that,
must be clearly part of the definition of
without a definition, the regulatory
community is not adequately on notice MEP and thus incorporated into the
regerdin8 the standard with which they bindin~ and operative aspects o£ the
rule. As is explained above, EPA
need to comply. EPA disagrees that
affected NfS4 permittees will lack notice believes that it is. The iterative process
of the applicable standard. The
described above is intended to he
sensitive to water quality concerns. EPA
framework for the small MS4 permits
described in this notice provides EPA’s believes that today’s rule contains
interpretation of the standard and how
provisions to implement an approach
it should he applied,
that is consistent with this comment.
EPA has intentionally not provided a b. Program Requ.irements’Minimum
precise definition of MEP to allow
maximum flexibility in MS4 permitting. Control Measure
NfS4s need the flexibility to optimize
A regulated small MS4 operator must
reductions in storm water pollutants on develop and implement a storm water
management program designed to
a location-by-location basis. EPA
reduce the discharge of pollutants from
envisions that this evaluative proce-~s
will consider such factors as conditions their NfS4 to protect water quality. The
of receiving waters, specific local
storm water management program must
concerns, end other aspects included in include the following six minimum
a comprehensive watershed plan. Other measures. .
i. Public Education and Outreach on
factors may include MS4 size, climate,
Storm Water Impacts. Under today’s
implementation schedules, current
ability to finance the program, beneficial final rule, operators of small MS4s must
implement a public education program
uses of receiving water, hydrology,
geology, and capacity to perform
to distribute educational materials to the
operation and maintenance,
community or conduct equivalent
The pollutant reductions that
outreach activities about the impacts of
represent MEP may be different for each storm water discharges on water bodies
small. MS4, given the unique local
and the steps to reduce storm water
hydrologic and geologic concerns that
pollution. The public education
may exist and the differing possible
program should inform individuals and
pollutant control strategies. Therefore.
households about the problem and the
each permittee will determine
steps they can take to reduce or prevent
appropriate BMPs to satisfy each of the
storm water pollution.. ..
six minimum control measures through
EPA believes that as me puoiic gains
an evaluative process. Permit writers . a greater understanding of the storm
may evaluate small MS4 operator’s
water program, the MS~ is likely to gain
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more support for the program {including industrial, and institutional entities
likely to have significant storm water
funding initiatives}. In addition,
impacts. For example, MS,I operators
compliance with the program will
should provide information to
probably be greater if the public
restaurants on the impact of grease
understands the personal
responsibilities expected of them. Well- clogging storm drains and to auto
garages on the impacts of used oil
informed citizens can act as formal or
discharges,
informal educators to fiirther
EPA received comments from
disseminate information and gather
support for the program, thus easing the representatives of State DOTs and U.S.
burden on the municipalities to perform Department of Defense {I:}OD}
installations seeking exemption from
all educational activities,
the public education requirement,
MS4s are encouraged to enter into
While today’s rule does not exempt
parmerships with their States in
fulfilling the public education
DOTs and military bases from the user
requirement. It may be more costeducation requirement, the Agency
effective to utilize a State education
believes the flexibility inherent in the
program instead of numerous MS4s
Rule addresses many of the concerns
developing their own programs. MS4
expressed by these commenters.
operators are also encouraged to work
Certain DOT representatives
commented that if their agencies were
with other organizations (e.g.,
not exempt from the user education
environmental, nonprofit and industry
measure’s requirements, they should at
organizations) that might be able to
assist in fulfilling this requirement,
least be allowed to count DOT employee
The public education program should education as an adequate substitute,
be tailored, using a mix of locally
EPA supports the use of existing
appropriate strategies, to target specific
materials and programs,’granted such
audiences and communities
materials and programs meet the rule’s
(particularly minority and
requirement that the MS4 user
disadvantaged communities}. Examples community {i.e., the public) is also
of strategies include distributing
educated concerning the impacts of
brochures or fact sheets, sppnsoring
storm water discharges on water bodies
speaking engagements before
and the steps to reduce storm water
community groups, providing public
pollution,
service announcements, implementing
Finally, certain DOD representatives
educational programs targeted at school requested that "public," as applied to
their installations, be definedas the
age children, and conducting
community-based projects such as storm resident and employee populations
within the fence line of the facility. EPA
drain stenciling, and watershed and
beach cleanups. Operators of MS4s may agrees that the education effort should
use storm water educational information be directed toward those individuals
who fzequent the federally owned land
provided by the State, Tribe, EPA, or
environmental, public interest, trade
{i.e., residents and individuals who
organizations, or other MS4s. Examples come there to work and use the MS4
of successful public education efforts ,
facilities},
EPA also received a number of
concerning polluted runoff can be found
in many State nonpoint source pollution comments from municipalities stating
that education would be more thorough
control programs under CWA sd~tion
and cost effective if accomplished by
319.
The public education program should EPA on the national level. EPA believes
inform individuals and households
that a collaborative State and local
approach, in conjunction with
about steps they can take to reduce
storm water pollution, such. as ensuring significant EPA technical support, will
proper septic system maintenance,
best meet the goal of targeting, and
ensuring the use and disposal of
reaching, specific local audiences. EPA
landscape and garden chemicals
technical support will include a tool
including fertilizers and pesticides,
box which will contain fact sheets,
protecting and restoring riparian
guidance documents, an information
vegetation, and properly disposing of
clearinghouse, and training and
used motor ell or household hazardous
outreach efforts,
Finally, EPA received comments
wastes. Additionally, the program could
inform indivi.duals and groups on how
expressing concern that the public
to become involved in local stream and education program simply encourages
beach restoration activities as well as
the distribution of printed material. EPA
activities coordinated by youth service
is sensitive to this concern. Upon
and conservation corps and other
evaluation, the Agency made changes to
citizen groups. Finally, materials or
the proposars language for today’s rule.
outreach programs should be directed
The language has been changed to
toward targeted groups of commercial,
reflect EPA’s belief that a successful

program is one that includes a variety of
strategies locally designed to reach
specific audiences.
ii. Public Involvement/Participation.
Public involvement is an integral part of
the small MS4 storm water program.
Accordingly, today’s final rule requires
that the municipal storm water
management program must comply with
applicable State and local public notice
requirements. Section 122.34Co}{2}
recommends a public participation
process with efforts to reach out and
engage all economic and ethnic groups.
EPA believes there axe two important
reasons why the public should be
allowed and encouraged to provide
valuable input and assistance to the
MS4’s program.
First, early and frequent public
involvement can shorten
implementation schedules and broaden
public support for a program.
Opportunities for members of the public
to participate in program development
and implementation could include
serving as citizen representatives on a
local storm water management panel,
attending public hearings, working as
citizen volunteers to educate other
individuals about the program, assisting
in program coordination with other preexisting programs, or participating in
volunteer monitoring efforts. Moreover,
members of the public may be less
likely to raise legal challenges to a
MS4’s storm water program if they have
been involved in the decision making
process and program development and,
therefore, internalize personal
responsibility for the program
themselves.
Second, public participation is likely
to ensure a more successful storm water
program by providing valuable expertise
and a conduit to other programs and
governments. This is particularly
important if the MS4’s storm water
program is to be implemented on a
watershed basis. Interested stakeholders
may offer to volunteer in the
implementation of all aspects of the
program, thus conserving limited
municipal resources.
EPA recognizes that there are a
number of challenges associated with
public involvement. One challenge is in
engaging people in the public meeting
and program design process. Another
challenge is addressing conflicting
viewpoints. Nevertheless, EPA strongly
believes that these challenges can be
addressed by use of an aggressive and
inclusive program. Section ILK.
provides further discussion on public
involvement.
A number of municipalities sought
clarification from EPA concerning what
the public participation program must
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actually i’nclude. In response, the actual
requirements are minimal, but the
Agency’s recommendations are more
comprehensive. The public
participation program must only comply
with applicable State and local public
notice requirements. The remainder of
the preamble, as well as the Explanatory
Note accompanying the regulatory text,
provide guidance to the MS4s
concerning what elements a successful
and inclusive program should include.
EPA will provide technical support as
part of the tool box [i.e., providing
model public involvement programs,
conducting public workshops, etc.) to
assist lVlS4 operators meet the intent of
~his measure,
Finally, the Agency encourages MS4s
to seek public participation prior to
submitting an NOI.For example, public
participation at this stage will allow the
lVIS4 to involve the public in developing
the BlV[Ps and measurable goals for their
NOI.
iii. Illicit Dischor~e Detection and
Elimination. Discharges from small
MS4s often include wastes and
wastewater from non-storm water
"illicit" discharges. Illicit discharge is
defined at 40 CFR 122.26~o)[2) as any
discharge to a municipal separate storm
sewer that is not composed entirely of
storm water, except discharges pursuant
to an NPDES permit and discharges
resulting from fire fighting activities. As
detailed below, other sources of nonstorm water, that would otherwise be
considered illicit discharges, do not
need to be addressed unless the operator
of the MS4 identifies one or more of "
them as a significant source of
pollutants into the system. EPA’s
Nationwide Urban Runoff Program
(NURP) indicated that many storm
water outLalls still discharge during
substantial dry periods. Pollutant levels
in these dry weather flows were shown
to be high enough to significantly
degrade receiving water quality. Results
from a 1987 study conducted in
Sacramento, California, revealed that
slightly less than one-half of the water
discharged from a municipal separate
storm sewer system was not directly
attributable to precipitation runoff [U.S.
Environmental Protection Agency,
Office of Research and Development.
1993. Investigation of Inappropriate
Pollutant Entries Into Storm Drainage
Sy~ems-r.A User’s Guide. Washington,
DC EPA 600/R-921238.) A significant
portion of these dry weather flows
results from illicit and/or inappropriate
discharges and connections to the
municipal separate storm sewer system,
Illicit discharges enter the system
through either direct connections (e.g.,
wastewater piping either mistakenly or

deliberately connected to the storm
drains) or indirect connections (e.g.,
infiltration into the storm drain system .
or spills collected by drain inlets},
Under the existing NPDES program
for storm water, permit applications for
large and medium MS4s are to include
a program description for effective
proldbition against non-storm water
discharges into their storm sewers {see
40 CI~ 122.26 {d){1){v){B) and
(d|[1)(ivJ(B)). Further, EPP. believes that
in implementing municipal storm water
management plans under these permits,
large and medium MS4 operators
generally found their illicit discharge
detection and elimination progr-am.s, to
be cost-effective. Properly implemented
programs also significantly improved
water quality,
In to~iay’s rule, any NPDES permit
issued to an operator of a regulated
small MS4 must, at a minimum, require
the operator to develop, implement and
enforce an illicit discharge detection
and elimination program. Inclusion of
this measure for regulated small MS4s is
consistent with the "effective
prohibition" requirement for large and
medium MS4s. Under today’s rule, the
NPDES permit will require the operator
of a regulated small MS4 to: (1) Devalop
(if not alxeady completed) a storm sewer
system map showing the location of all
entrails, and names and location of all
waters of the United States that receive
discharges from those ouffalls; (2) to the
extent allowable under State, Tribal, or
local law, effectively prohibit through
ordinance, or other regulatory ¯
mechanism, illicit dischar~as into the
separate storm sewer system and
implement appropriate enforcement
procedures and actions as needed: (3)
develop and implement a plan to detect
and address illicit discharges, including
illegal dumping, to the system; and (4)
inform public employees, businesses,
and the general public of hazards
associated with illegal discharges and
improper disposal of waste,
.The illicit discharge and elimination
program need only address the
following categories of non-storm water
discharges if the operator of the small
MS4 identifies them as significant
contributors of pollutants to its small
MS4: water line flushing, landscape
irrigation, diverted stream flows, rising
ground waters, uncontaminated ground
water infiltzation (as defined at 40 CFR
35.2005(20)), uncontaminated pumped
ground water, discharges from potable
water sources, foundation drains, air
conditioning condensation, irrigation
water, springs, water from crawl space
pumps, footing drains, lawn watering,
individual residential car washing,
flows from riparian habitats and

wetlands, dechlorinated swimming pool
discharges, and street wash water
{discharges or flows from fire fighting
activities are excluded from the
.
definition of illicit discharge and only
need to be addressed where they are
identified as significant sources of
pollutants to waters of the United
States). If the operator of the MS4
identifies one or more of these
categories of sources to be a significant
conU’ibutor of pollutants to the system,
it could require specific controls for that
category of discharge or prohibit the
discharges completely.
Several comments were received on
the mapping requirements of the
proposal. Most comments said that more
flexibility should be 8iven to the MS4s
to determine their mapping needs, and
that resources could be better spent in
addressing problems once the illicit
discharges are detected. EPA reviewed
the mapping requirements in the
proposed rule and agrees that some of
the information is not necessary in order
to begin an illicit discharge detection
and elimination program. Today’s rule
requires a map or set of maps that show
the locations of all out.falls and names
and locations of receiving waters.
Knowing the locations of outfalls and
receiving waters are necessary to be able
to conduct d~ weather field screening
for non-storm water flows and to
respond to illicit discharge reports from
the public. EPA recommends that the
operator collect any existing
information on outfi~l locations (e.g.,
review city records, drainage maps,
storm drain maps), and then conduct ¯
field s~rveys to verify the locations. It
will probably be necessary to "walk"
(i.e. wade small receiving waters or use
a boat for larger receiving waters) the
streambanks and shorelines, and it may
take more than one trip to locate all
outfalls. A coding system should be
used to mark and identify each ouffaI1.
MS4 operators have the flexibility to
determine the type [e.g. topographic,
GIS, hand or computer drafted) and size
of maps which best meet their needs.
The map scale should be such that the
ouffalls can be accurately located. Once
an illicit discharge is detected at an
out.fall, it may be necessary to map that
portion of the storm sewer system
leading to the ouff~all in order to locate
the source of the discharge. .
Several comments requeste~[
clarification of the requirement to
develop and implement a plan to detec~
and eliminate illicit discharges. EPA
recommends that plans include
procedures for the following: locating
priority areas; tracing the source of an
illicit discharge; removing the source of
the discharge; and program evaluation
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could include documentation of actions
and assessment. EPA recommends that
MS4 operators identify priority areas
taken to locate and eliminate illicit
{i.e., problems areas) for more detailed discharges such as: number of ouffalis
screening of their system based on
screened, complaints received and
higher likelihood of illicit connections
corrected, feet of storm sewers televised,
numbers of discharges and quantities of
{e.g., areas with older sanitary sewer
flow eliminated, number of dye or
lines), or by conducting ambient
sampling to locate impacted reaches,
smoke tests conducted. Appropriate
records of such actions should be kept
Once priority areas are identified, EPA
recommends visually screening outfalls and should be submitted as part of the
during dry weather and conducting field annual reports for the Rrst permit term,
festal where flow is occurring, of
as specified by the permitting authority
selected chemical parameters as
{reports only need to be submitted in
indicators of the discharge source,
years 2 and 4 in later permits}. For more
EPA’s manual for investigation of
on reporting requirements, see
inapp.ropriatd pollutant entries into the
§ 122.34{g}.
EPA received comments regarding an
storm drainage sy&tem {EPA, 1993}
suggests the following parameter list:
MS4’s legal authority beyond its
jurisdictional boundaries to inspect or
specific conductivity, fluoride and/or
hardness concentration, ammonia and/ take enforcement against illicit
or potassium concentration, surfactant
discharges. EPA recognizes that illicit
flows may 6riginate in one jurisdiction
and/or fluorescence concentration,
chlorine concentration, pH and other
and cross into one or more iurisdictions
chemicals indicative of industrial
before being discharged at an ouffall. In
sources. The manual explains why each such instances, EPA expects the MS4
parameter is a good indicator and how
that detects the illicit flow to trace it to
the information can be used to
the point where it leaves their
determine the type of source flow. The. jurisdiction and notify the adjoining
Agency is not recommending that
MS4 of the flow, and any other physical
fluoride and chlorine, generally used to or chemical information. The adjoining
MS4 should then trace it to the source
locate potable water discharges, be
addressed under this program, therefore or to the location where it enters their
jurisdiction. The process of notifying
a short list of parameters may include
conductivity, ammonia, surfactant and the adjoining MS4 should continue
pH. Some MS4s have found it useful to until the source is located and
measure for fecal coliform or E. coli in eliminated. In addition, because any
their testing program. Observations of
non-storm water discharge to waters of
physical characteristics of the discharge the U.S. through an MS4 is subject to
are also helpful such as flow rate,
the prohibition against uhpermitted
discharges pursuant to CWA section 301
temperature, odor, color, turbidity,
floatable matter, deposits and stains,
{a), remedies are available under the
and vegetation,
federal enforcement provisions of CWA
¯ The implementation plan should also sections 309 and 505.
EPA requested and received
include procedures for tracing the
source of an illicit discharge. Once an
comments regarding the prohibition and
enforcement provision for this
illicit discharge is detected and field
tests provide source characteristics, the
minimum measure. Commenters
specifically questioned the proposal that
next step is to determine the actual
the operator only has to implement the
location of the source. Techniques for
tracing the discharge to its place of
appropriate prohibition and
origin may include: following the flow enforcement procedures "to the extent
up the storm drainage system via
allowable under State or Tribal law."
observations and/or chemical testing in They raised concerns that by qualifying
manholes or in open channels;
prohibition and enforcement procedures
in this manner, the operator could
televising storm sewers; using infrared
and thermal photography; conducting
altogether ignore this minimum measure
smoke or dye tests,
where affirmative legal authority did not
The implementation plan should also exist. Comments suggested that EPA
include procedures for removing the
require States to grant authority to those
source of the illicit discharge. The first
municipalities where it did not exist,
step may be to notify the property
Other comments, however, stated that
owner and specify a length of time for " municipalities cannot exercise legal
eliminating’the discharge. Additional
authority not granted to them under
notifications and escalating legal actions State law. which varies considerably
should also be described in this part of
from one State to another. EPA has no
tlie plan.
intention of directing State legislatures
Finally, the implementation plan
on how to allocate authority and
should include procedures for program responsibility under State law. As noted
evaluation and assessment. Procedures
above, there is at least one remedy {th~

federal CWA} to control non-storm
water discharges through MS4s. If State
law prevents political subdivisions from
controlling discharges through storm
sewers, EPA anticipates common sense
will prevail to provide those MS4
operators with the ability to meet the
requirements applicable for their
discharges.
One comment reinforced the
importance of public information and
education to the success of this
measure. EPA agrees and suggests that
MS4 operators consider a variety of
ways to inform and educate the public
which could include storm drain
stenciling; a program to promote,
publicize, and facilitate public reporting
of illicit connections or discharges: and
distribution of visual and/or printed
outreach materials. Recycling ~d other
public outreach programs could be
developed to address potential sources
of illicit discharges, including used
motor oil, antifreeze, pesticides,
herbicides, and fertilizers.
EPA received comments that State
DOT’s lack authority to implement this
measure. EPA believes that most DOTs
can implement most parts of this
measure. If a DOT does not have the
necessary legal authority to implement
any part of this measure, EPA
encourages them to coordinate their
storm water management efforts with
the surrounding MS4s and other State
agencies. Many DOTs that are regulated
under Phase I of this program are copermittees with the local regulated MS4.
Under today’s rule, DOTs can use any
of the optibns of § 122.35 to share their
storm water management
responsibilities.
EPA received comments requesting
clarification of various terms such as
"out.fall" and "illicit discharge." One
comment asked EPA to reinforce the
point that a "ditch" could be considered
an outfall. The terra "outfall" is defined
at 40 CFR 122.26(b)(9) as "a point
source at the point where a municipal
separate storm sewer discharges to
waters of the United States * * *". The
term municipal separate storm sewer is
defined at 40 CFR § 122.26(b)(8) as "a
conveyance or system of conveyances
(including roads with drainage systems,
municipal streets, catch basins, curbs.
gutters, ditches, man-made channels, or
storm drains} * * ~". Following the
logic of these definitions, a "ditch" may
be part of the municipal separate storm
sewer, and at the point where the ditch
discharges to waters of the United
States, it would be an outfalL As with
any determination about jurisdictional
provisions of the CWA, however, final
decisions require case specific
evaluations of fact.
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One commenter specifically requested
clarification on the relationship between
the term "illicit discharge" and nonstorm water discharges ~rom ~
fighting. The comment suggested that it
would be impractical to attempt to
determine whether the flow ~rom a
specific fire (i.e., during a fire} is a
significant source 6f pollution. EPA
intends that lvfS4s will address all
allowable non-storm water flows
categorically rather than individually. If
an MS4 is concerned that flows from
fire fighting are, as a category,
contributing substantial amounts of
pollutants to their system, they could
develop a program to address those
flows prospectively. The program may
include an analysis of the flow from
several sources, steps to minimize the
pollutant contribution, and a plan to
work with the sources of the discharge
to minimize any adverse impact on
water quality. During the development
of such a program, the MS4 may
determine that only certain types of
flows within a particular category are a
concern, for example, fire fighth~g flows
at industrial sites where large quantities
of chemicals are present. In this
example, a review of existing
procedures with the fire department
and/or hazardous materials team may
reveal weaknesses or s~engths
previously unknown to the MS4
"
operator.
EPA received comments requesting
modifications to the rule to include onsite sewage.disposal systems (i.e., septic
systems) in the scope of the illicit
discharge program. On-site sewage
disposal systems that flow into storm
drainage systems are within the
definition of illicit discharge as defined
by the regulations. Where they are
found to be the source of an illicit
discharge, they need to be eliminated
similar to any other illicit discharge
source. Today’s rule was not modified
to include discharges f~’om on-site
sewage disposal systems specifically
because those sources are already
within the scope of the existing
definition of illicit discharge,
iv. Construction Site Storm Water
Runoff Control. Over a short period of
time, storm water runoff from
construction site activity can contribute
more pollutants, including sediment, to
a receiving stream than had been
deposited over several decades (see
section LB.3). Storm water runoff from
constructi6n sites can include
pollutants other than sediment, such as
phosIShorus and nitrogen, pesticides,
petroleum derivatives, cons~,uction
chemicals, and solid wastes that may
become mobilized when land surfaces
are disturbed. Generally, properly

implemented and enforced consu’uction include these sites in its storm water
site ordinances effectively reduce these
management program. Even if
pollutants. In many areas, however, the requirements for a discharge fi, om a
effectiveness ;.~ ordinances in reducing
given construction site are waived by
pollutants is ::.aired due to inadequate
the N’PDES permitting authority,
enforcement or incomplete compliance however, the regulated small MS4 may
with such.local ordinances by
still chose to control those discharges
construction site operators (Paterson,
under the MS4’s construction pollutant
R.G. 1994. "Construction Practices: The control program, particularly where
Good, the Bad, and the Ugly."
such discharges may cause siltation
Watershed Protection Techniques 1(2]). problems in storm sewers. See Section
Today’s rule requires operators of
rf.I.l.b for more information on
regulated small MS4s to develop,
construction waivers by the permitting
implement, and enforce a pollutant
authority.
control program to reduce pollutants in
Some oommenters suggested that the
any storm water runoff from
proposed construction minimum
construction activities that result in
measure requirements went beyond the
la~.d disturbance of I or more acres (see permit application requirements
§ 122.34(b)(4)). Construction activity on concerning construction for medium
sites disturbing |ess than one acre must
and large MS4s. In response, EPA has
be inclhded in the program if the
made changes to the proposed measure
construction activity is part of a larger
so that it more closely resembles the
common plan of development or sate
MS4 permit application requirements in
that would disturb one acre or more.
existing regulations. For example, as
The construction runoff conU~l
described below, the Agency revised the
program of the regulated small MS4
proposed requirements for "premust include an ordinance or other
construction review of site management
regulatory mechanism to require erosion plans" to require "procedures for site
and sediment controls to the extent
plan review."
practicable and allowable under State,
One commenter expressed concen~s
Tribal or local law. The program also
that addressing runoff from construction
must include sanctions to ensure
sites within urbanized areas (through
compliance (for example, non-monetary the small MS4 program) differently f~om
penalties, fines, bonding requirements,
construction sites outside urbanized
and/or permit denials for nonareas (which will not be covered by the
compliance). The program must also
small MS4 program) will encourage
include, at a minimum: requirements for urban sprawl. Today’s rule, together
construction site operators to implement with the existing requirements, requires
appropriate erosion and sediment
all construction greater than or equal to
control B/vfPS, such as silt fences,
1 acre, unless waived, to be covered by
temporary detention ponds and
an NPDES permit whether it is located
diversions; procedu.-es for site plan
inside or outside of an urbanized area
review by the small MS4 which
(see § 122.26[b)(15)). Today’s rule does
incorporate consideration of potential
not require small MS4s to control runoff
water quality impacts; requirements to
from construction sites more stringently
control other waste such as discarded
or prescriptively than is required for
building materials, concrete truck
construction site runoff outside
washout, chemicals, litter, and sanitary urbanized areas. Therefore, today’s rule
waste at the consu~ction site that may
imposes no substantively different
adversely impact water quality;
onsite controls on runoff of storm water
procedures for receipt and consideration from consU~ction sites in urbanized
of information submitted by the public areas than from cousU’uction sites
to the MS4; and procedures for site
outside of urbanized ~reas.
inspection and enforcement of control
One commenter recommended that
measures by the small MS4.
the small MS4 construction site storm
Today’s rule provides flexibility for
water runoff control program address all
regulated small MS4s by allowing them storm water runoff fi’om construction
to exclude from their construction
sites, not iust the runoff into the MS4.
pollutant control program runoff from
The commenter also believed that Iv[S4s
those construction sites for which the
should provide clear, objective
NPDES permitting authority has waived standards for all construction sites. EPA
NPDES ’storm water small construction agrees. Because today’s role only
permit requirements. For example, if the regulates discharges from the MS4, the
NPDES permitting authority waives
construction pollutant control measure
permit coverage for storm water
only requires small MS4 operators to
discharges from construction sites less
control runoff into its system. As a
than 5 acres in areas where the rainfall practical matter, however, EPA
erosivity factor is less than 5, then the
anticipates that MS4 operators will find
regulated small MS4 does not have to
that regulation of all consu-action site
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runoff, whether they runoff into the
M54 or not, will prove to be the most
simple and efficient program. The
Agency may provide more specific
criteria for construction site BMPs in the
forthcoming rule being developed under
CWA section 402{m). See section II.D.1
of today’s rule.
One commenter stated that there is no
need for penalties at the local level by
the small M$4 because the CWA already
imposes sufficient penalties to ensure
compliance. EPA disagrees and believes
that enforcement and compliance at the
local level is both necessary and
preferable. Examples of sanctions, some
not available under theCWA, include
non-monetary penalties, monetary fines,
bonding requirements, and denial of
future or other local permits,
One commenter recommended that
EPA should not include the requirement
to control pollutants other than
sediment from construction sites in this
measure. EPA disagrees with this
comment. The requirement is to control
waste that "may cause adverse impacts
on water quality." Such wastes may
include discarded building materials,
concrete truck washout, chemicals,
pesticides, herbicides, litter, and
sanitary waste. These wastes, when
exposed to and mobilized by storm
water, can contribute to water quality
impairment,
The proposed rule required
"procedures for pro-construction review
of site management plans." EPA
requested comment on expanding this
provision to require both review and
approval of construction site storm
water plans. Many commenters
expressed the concern that review and
approval of site plans is not only cosdy
and time intensive, but may
unnecessarily delay construction
projects and unduly burden staff who
administer the local program. In
addition, some commenters expressed
confusion whether EPA proposed proconstruction review for all site
management plans or only higher
priority sites. To address these
comments, and be consistent with the
permit application requirements for
lar~er MS4s, EPA changed "procedures
for pre-coustruction review of site
management plans" to "procedures for
site plan review." Today’s rule requires
the small MS4 to develop procedures for
site plan review so as to incorporate
consideration of adverse potential water
quality impacts. Procedures should
include review of ~ite erosion and
sediment control plans, preferably
’~efore construction activity begins on a
site. The objective is for the smal.l MS4
operator and the construction site
operator to address storm water runoff

~rom construction activity early in the
project design process so that potential
consequences to the aquatic
environment can be assessed and
adverse water quality impacts can be
minimized or eliminated,
One commenter requested that EPA
delete the requirement for "procedures
for receipt and consideration of
information submitted by the public"
because it went beyond existing storm
water requirements. Another commenter
stated that establishing a separate
process to respond to public inquiries
on a project is a burden to small
communities, especially if the project
has gone through an environmental
review. One commenter requested
clarification of this provision. EPA has
retained this requirement in today’s
final rule to require some formality in
the process for addressing public
inquiries regarding storm water runoff
~rom construction activities. HPA does
not intend that small MS4s develop a
separate, burdensome process to
respond to every public inquiry. A small
MS4 could, for example, simply log
public complaints on existing storm
water runoff problems from
consu’uction sites and pass that
information on to local inspectors. The
inspectors could then investigate
complaints based on the severity of the
violation and/or priority area.
One commenter believed that the
proposed re~uiremant of "regular
inspections cturing construction" would
require every construction project to be
inspected more than once b.y the small
MS4 during the term of a construction
proiect. EPA has deleted the reference to
"regular inspections." Instead, the small
MS4 will be required to "develop
procedures for site inspection and
enforcement of control measures."
Procedures could include steps to
identify priority sites for inspection and
enforcement based on the nature and
extent of the construction activity,
topography, and the characteristics of
soils and receiving water quality,
in order to avoid duplication of small
MS4 consu’uction requirements with
NPDES construction permit
requh:ements, today’s rule adds
§ 122.44(s) to recognize that the NPDES
permitting authority can incorporate
qualifying State, Tribal, or local erosion
and sediment control requirements in
NPDES permits for construction site
discharges. For example, a construction
site operator who complies with MS4
construction pollutant control programs
that are referenced in the NPDES
construction permit would satisfy the
requirements of the NPDES permit. See
section II.I.l.d for more information on
incorporating qualifying programs by

reference into NPDES construction
permits. This provision has no impact
on, or direct relation to, the small MS4
operator’s responsibilities under the
construction site storm water runoff
control minimum measure. Conversely,
under § 122.35(b), the permitting
authority may recognize in the MS4’s
permit that another governmental entity,
or the permitting authority itself, is
responsible for implementing one or
more of the minimum measures
(including construction site storm water
runoff control), and not include this
measure in the small MS4’s permit. In
this case, the other governmental
entity’s program must satisfy all of the
requirements of the omitted measure.
v. Post-Construction Storm Water
Management in New Development and
t~edevelopment. The NURP study and
more recent investigations indicate that
prior planning and designing for the
minimization of pollutants in storm
water discharges is the most costeffective approach to storm water
quality management. Reducing
pollutant concentrations in storm water
after the discharge enters a storm sewer
system is often more expensive and less
efficient than preventing or reducing
pollutants at the source. Increased
human activity associated with
development often results in increased
pollutant loading from storm water
discharges. If potential adverse water
quality impacts are considered ~rom the
beginning stages of a project, new
development and redevelopment
provides more opportunities for water
quality protection. For example,
minimization of impervious areas,
maintenance or.restoration of natural
infiltration, wedand protection, use of
vegetated drainage ways, and use of
riparian buffers have been shown to
reduce pollutant loadings in storm
water runoff from developed areas. EPA
encourages operators of regnlated small
MS4s to identify specific problem areas
within their jurisdictions and initiate
innovative solutions and designs to
focus attention on those areas through
local planning.
In today’s rule at § lZ2.34(bJ(5J,
NPDES permits issued to an operator of
a regulated small MS4 will require the
operator to develop, implement, and
enforce a program to address storm
water runoff from new development and
redevelopment projects that result in
land disturbance of 8rearer than or equal
to one acre, including projects less than
one acre that are part of a larger
¯common plan of development or sale,
that discharge into the MS4.
Specifically, the NPDES permit will
require the operator of a regnlated small
MS4 to: (1) Develop and implement
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strategies which include a combination
of structural and/or non-structural best
management practices (BMPs)
appropriate for the community; (2) use
an ordinance, or other regulatory
mechanism to address post-consu’uction
runoff from new development a~d
redevelopment projects to the extent
allowable under State. Tribal or local
law; (3) ensure adequate long-term
operation and maintenance of BMPs;
and (4J ensure that controls are in place
that would minimize water quality
impacts. EPA intends the term
"redevelopment" to refer to alterations
of a property that change the "footprint"
of a site or building in such a way that
results in the disturbance of equ/tl to or
greater than I acre of land. The term is
not intended to include such activities
as exterior remodeling, which would
not be expected to cause adverse storm
water quality hnpacta and offer no new
opportunity for storm water controls.
EPA received comments requesting
guidance and clarification of the rule
requirements. The scope of the
comments ranged from general requests
for more details on how MS4 operators
should accomplish the four
requirements listed above, to specific
requests for izLfOrmation regarding
transfer of ownership for structural
controls, as well as ongoing
responsibility for operation and
maintenance. By the term
"combination" of BIv[Ps, EPA intends a
combination of structural and/or nonstructural BMPs. For this requirement,
the term "combination" is meant to
emphasize that multiple BMPs should
be considered and adopted for use in
the co~uuunity. A single BMP.genarally
cannot significantly reduce pollutant
loads because pollutants come from
many sources within a community. The
BMPs chosen should: (1) Be appropriate
for the local community; (2) minimize
water quality impacts; and (3) attempt to
maintain pre-developmant runoff
conditions. In choosing appropriate
BMPs, EPA encourages small MS4
operators to participate in locally-based
watershed planning efforts which
attempt to involve a diverse group of
stakeholders. Each new development
and redevelopment proiect should have
a BMP component. If an approach is
chosen that primarily focuses on
reg:ionai or non-structural BMPs,
however, then the BMPs may be located
away from the actual development site
(e.g., a regional water quality pond),
Non-structural BMPs are preventative
actions that involve management and
source controls such as: {1} Policies and
ordinances that provide requirements
and standards to direct growth to
identified areas, protect sensitive areas

such as wetlands and riparian areas,
maintain and/or increase open space
(including a dedicated funding source
for open spaceacquisition), provide
buffers aiong sensitive water bodies,
minimize impervious surfaces, and
minimize disturbance of soils and
vegetation: (2} policies or ordinances
that encourage infill development in
higher density urban areas, and areas
with existing storm sewer infrastructure;
(3) education programs for developers
and the public about project designs
that minimize water quality impacts;
and (4) other measures such as
minimization of the percentage of
impervious area after development, use
of measures to minimize directly
connected impervious areas, and source
control measures often thought of as
good housekeeping, preventive
maintenance and spill prevention,
Detailed examples of non-structural
BMPs follow,
Preserving open space may help to
protect water quality as well as provide
other benefits such as recharging
groundwater supplies, detaining storm
.water, supporting wildlife and
providing recreational opportunities,
Although securing funding for open
space acquisition may be difficult,
various funding mechanisms have been
used. New Jersey uses a portion of their
State sales tax (voter approved for a ten
year period) as a stable source of
funding to finance the preservation of
historic sites, open space and farmland.
Colorado uses part of the proceeds from
the State lottery to acquire and manage
open space. Some local municipalities
use a percentage of the local sales tax
revenue to pay for open space
acquisition {e.g., Jefferson County, CO
has had an open space pro~am in place
since 1977 funded by a 0.50 percent
sales tax}. Open space can be acquired
in the form of: fee simple purchase;
easements; development rights;
purchase and sellback or leaseback
arrangements: purchase options; private
land m~sts; impact fees; and land
dedication requirements. Generally, fee
simple purchases provide the highest
level of development control and
certainty of preservation, whereas the
other forms of acquisition may provide
less control, though they would also
generally be less costly.
Cluster development, while allowing
housing densities comparable to
conventional zoning practice,
concenwates housing units in a portion
of the total site area which provides for
greater open space, recreation, stream
protection and storm water control. This
type of development, by reducing lot
sizes, can protect sensitive areas and
result in less impervious surface, as well

as reduce the cost for roads and other
infrastructure.
Minimizing directly connected
impervious areas {DCIAs) is a drainage
strategy that seeks to reduce paved areas
and directs storm water runoff to
landscaped areas or to structural
controls such as grass swales or buffer
strips. This stratagy can slow the rate of
runoff, reduce runoff volumes, attenuate
peak flows, and encourage filtering and
infiltration of storm water. It can be
made an integral part of drainage
planning for any development [Urban
Drainage and Flood Control District,
Denver, CO. "1992. ~lrban Storm
Drainage Criteria Manual, Volume
Best Management Pract~’ces~. The Urban
Drainage and Flood Control District
manual describes three levels for
minimizing DCIAs. At Level I all
impervious surfaces are made to drain
over grass-covered areas before reaching
a storm water conveyance system. Level
2 adds to Level 1 and replaces street
curb and gutter systems with lowvelocity grass-lined swales and pervious
street shoulders. In addition to Levels
and 2, Level 3 over-sizes swales and
configures driveway and street crossing
culverts to use grass-lined swales as
elongated detention basins.
Structural BNfPs include: (1) Storage
practices such as wet ponds and
extended-detention outlet structures; (2)
flltratinn practices such as grassed
swales, sand filters and filter strips; and
(3) infiltration practices such as
infiltration basins and infiltration
trenches.
EPA recommends that small MS4
operators ensure the appropriate
implementation of the structural BMPs
by considering some or all of the
following: (1) Pre-construction review
BMP designs: {2) inspections during
consU~ction to verify BMPs are built as
designed; (3} post-construction
inspectio~ and maintenance of BMPs;
and (4) sanctions to ensure compliance
with design, construction or operation
and maintenance (O&M) requirements
of the program.
EPA cautions that certain infiltration
systems such as dry wells, bored wells
or tile drainage fields may be subject to
Underground Iniection Control {UIC)
program requirements {see 40 CFR Part
144.12.). To find out more about these
requirements, contact your state
Program, or call EPA’s Safe Drinking
Water Hotline at 1-800-425-4791.
In order to meet the third postconstruction requirement (ensuring
adequate long-term O&_t~f of Blv~s}, EPA
recommends that small MS4 operators
evaluate various O&h4 management
agreement options. The most common
options are agreements between the
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MS4 operator and another party such as
post-development landowners (e.g.,
homeowners’ associations, office park
owners, other government departments
or entities), or regional authorities (e.g.,
flood control districts, councils of
government). The~e agreements
typically require the.post-consrmcti.on
property owner to be responsible for the
O&M and may include conditions
which: allow the MS4 operator to be
reimbursed for O&M performed by the
MS4 operator that is the responsibility
of the property owner but is not
performed; allow the MS4 operator to
enter the property for inspection
purposes: and in some cases specify that
the property owner submit periodic
reports,
In providing the guidance above, EPA
intends the requirements in today’s rule
to be consistent with the permit
application requirements for large MS4s
for post-construction controls for new
development and redevelopment. MS4
operators have siguiticant flexibility
both to develop this measure as
appropriate to address local concerns,
and to apply new control technologies
as they become available. Storm water
pollution control technologies are
constantly being improved. EPA
recommends that MS4s be responsive to
these changes, developments or
improvements in control technologies,
EPA will provide mo~e detailed
guidance addressing the responsibility
for long-term O&M of storm water
controls in guidance materials. The
guidance will also provide information
on appropriate planning considerations,
structural controls and non-structural
controls. EPA also intends to develop a
broad menu of BMPs as guidance to
ensure flexibility to accommodate local
conditions,
EPA received comments suggesting
that requirements for new development
be treated separately from
redevelopment in the rule. The
comment stressed that new
development on raw land presents
fewer obstacles and more opportunities
to incorporate elements for preventing
water quality impacts, whereas
¯ redevelopment’projects are constrained
by space limitations and existing
infrastructure. Another comment
suggested allowing waivers from the
’ redevelopment requirements if the
redevelopment does not result in
additional adverse water quality
impacts, and where BMPs are not
technologically or economically
feasibl~. EPA recognizes that
redevelopment projects may have more
site constraints which narrow the range
of appropriate BMPs. Today’s rule
provides small MS4 operators with the

flexibility to develop requirements that
may be different for redevelopment
projects, and may also include
allowances for alternate or off-site BMPs
at certain redevelopment projects. Nonstructural BlvfPs may be the most
appropriate approach for smaller
’
redevelopment.projects.
EPA received comments requesting
clarification on what is meant by "predevelopment" conditions within the
context of redevelopment. Predevelopment refers to runoff conditions
that exist onsite immediately before the
planned development activities occur.
Pre-development is not intended to be
interpreted as that period before any
human-induced land disturbance
activity has occurred,
EPA received comments on the
guidanc~ language in the proposed rule
and preamble which suggest that
.
implementation of this measure should
"attempt to maintain pre-development
runoff .conditions" and that "postdevelopment conditions should not be
different than pre<levelopment
conditions in a way that adversely
affects water quality." Many comments
expressed concern that maintaining predevelopment rufloff conditions is
impossible and cost-pr0hibitive, and
objected to any reference to "flow" or
increase in volume of runoff. Other
comments support the inclusion of this
language in the final rule. Similar
references in today’s rule relating to predevelopment runoff conditions are
intended as recommendations to
attempt to maintain pre-development
runoff conditions. With these
recommendations, EPA intends to
prevent water quality impacts resulting
from increased discharges of pollutants,
"which may result from increased
volume of runoff. In many cases,
consideration of the increased flow rate.
velocity and energy of storm water
discharges following development
unavoidably must be taken into
consideration in order to reduce the
discharge of pollutants, to meet water
quality standards and to prevent
degradation of receiving streams. EPA
recommends that municipalities
consider these factors when developing
their post-construction storm water
management program.
.
.
Some comments sa~d that t~e quote~i
phrases in the paragraph above are
directives that imply federal land use
control, Which they argue is beyond the
authority of the CWA. EPA recognizes
that land use planning is within the
authority of local governments,
"EPA disagrees, however, with the
implication that today’s rule dictates
any such land use decisions. The
requirement for small MS4 operators to

develop a program to address discharges
resulting from new development and
redevelopment is essentially a pollution
prevention measure. The Rule provides
the MS4 operator with flexibility to
determine the appropriate BMPs to
address-local water quality concerns.
EPA recognizes that these program goals
may not be applied to every site, and
expects that MS4s will develop an
appropriate combination of BMPs to be
applied on a site-by-site, regional or
watershed basis.
vi. Pollution Prevention/Good
Housekeeping for Municipal
Operations. Under today’s final rule,
operators of IvfS4s must develop and
implement an operation and
maintenance program ("program") that
includes a training component and has
the ultimate goal of preventing or
reducing storm water from municipal
operations (in addition to those that
constitute storm water discharges
associated with industrial activity). This
measure’s emphasis on proper O&M of
MS,is and employee training, as
opposed to requiring the MS4 to
undertake major new activities, is meant
to ensure that municipal activities are
performed in the most efficient way to
minimize contamination of storm water
discharges.
The program must include
government employee training that
addresses prevention measures
pertaining to municipal operations such
as: parks, golf courses and open space
maintenance; fleet maintenance; new
construction or land disturbance:
building oversight: planning: and storm
water system maintenance. The program
can use existing storm water pollution
prevention training materials provided
by the State, Tribe, EPA, or
environmental, public interest, or trade
organizations.
EPA also encourages operators of
MS4s to consider the following in
developing a program: {1} Implement
maintenance activities, maintenance
schedules, and long-term inspection
procedures for structural and nonstructural storm water controls to
reduce floatablas and other pollutants
discharged from the separate storm
sewers: {2) implement controls for
reducing or eliminating the discharge of
pollutants from streets, roads, highways,
municipal parking lots, maintenance
and storage yards, waste transfer
stations, fleet or maintenance shops
with outdoor storage areas, and salt!
sand storage locations and snow
disposal areas operated by the MS4: {3}
adopt procedures for the proper
disposal of waste removed from the
separate storm sewer systems and areas
listed above in {2}, including dredge
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spoil, accumulated sediments,

"

locations and snow disposal areas

operated by the municipality. EPA
floatables, and other debris; and (~)
disagrees that a requirement to consider
adopt procedures to ensure that new
flood management projects are assessed such controls will impose considerable
costs,
for impacts on water quality and
existing projects are assessed for
One commenter objected to the incorporation of additibnal water
preamble language from the proposal
quality protection devices or practices, suggesting that EPA does not expect the
Ultimately, the effective performance of MS4 to undertake new activity. While it
the program measure depends on the
remains the Agency’s expectation that
proper maintenance of the BMPs, both
major new activity will not be required,
structural and non-structural. Without the MEP process should drive MS4s to
incorporate the measure’s obligations
~roper
eclinesmaintenance.
significantlyBMP
overperformance
time.
into their existing programs to achieve
Additionally, BM1~ neglect may produce the pollutant reductions to the.
health and safety threats, such as
maximum extent practicable,
structural failure leading to flooding,
Certain commenters requested a
undesirable animal and insect breeding, definition for "municipal operations."
and odors. Maintenance of structural
EPA has revised the language to more
BMPs could include: replacing upper
clearly define municipal operations.
levels of gravel; dredging of detention
Questions may remain concerning
ponds; and repairing of retention basin whether discharges from specific
outlet structure integrity..Maintenance
municipal activities constitute
of non-structural BMPs could ~nciuda
discharges associated with industrial
updating educational, materials
activities (requiring NPDES permit
periodically.
according to the
EPA emphasizes that programs should authorization
requirements
for
industrial storm water
identify and incorporate existing storm that apply in that St,~te)
or from
water practices and training, as well as
municipal
operations
(subject
only to
non-storm water practices or programs
the controls developed in the MS4
that have storm water pollution
program). Even though there
prevention benefits, as a means to avoid control
may
be
different substantive
duplication of efforts and reduce overall requirements
that apply depending on
costs. EI’A recommends that MS4s
incorporate these new obligations into the source of the discharge, EPA has
modified the deadlines for permit
their existing programs to the greatest
coverage so that all the regulated
extent feasible and urges States to
municipally owned and operated
evaluate MS4 programs with
programmatic efficiency in mind, EPA sources become subject to permit
designed this minimum control measure requirements on the same date. The
deadline is the same for permit coverage
as a modified..version of the permit
for this minimum measure as for permit
application requirements for medium
coverage for municipally owned/
and large MS4s described at 40 CFR
operated industrial sources,
122.26(d)(2)(iv). in order to provide
more flexibility for these smaller MS4s. c. Application Requirements
Today’s requirements provide for a
An NPDES permit that authorizes the
consistent approach to contr~ 1
pollutants from O~f among medium, discharge from a regulated small MS4
may take the form of either an
large, and regulated small MS4s.
By properly implementing a program, individual permit issued to one or more
facilities as co-permittees or a general
operators of MS4s serve as a model for
permit that applies to a group of MS4s.
the rest of the regulated community,
For reasons of administrative efficiency
Furthermore, the establishment of a
long-term program could result in cost and to reduce the paperwork burden on
savings by minimizing possible damage permittees, EPA expects that most
to the system from floatables and other discharges from regulated small MS4s
debris and. consequently, reducing the will be authorized under general
permits. These NPDES general permits
need for repairs,
EPA received comments requesting
will provide specific instructions on
clarification of what this measure
how to obtain coverage, including
requires. Certain municipalities
application requirements. Typically,
expressed concern that the measure has
such application requirements will be
the potential to impose significant costs satisfied by the submission of a Notice
associated with EPA’s requirement that of Intent (NOI) to be covered by the
operators of MS4s consider
general permit. In this section, EPA
implementing controls for reducing or explains the small MS4 operator’s
eliminating the discharge of pollutants application requirements for obtaining
from streets, roads, highways, municipal coverage under a NPDES permit for
parking lots, and salt~sand storage
storm water,

i. Best M~nagement Practices and

Measurable Goals, Section 122.34(d) of
today’s rule requires the operator of a
regulated small MS4 that wishes to
implement a program under § 122.34 to
identify and submit to the NPDES
permitting authority a list of the best
management practices ("BMPs") that
will be implemented for each minimum
control measure in their storm water
management program. They also must
submit measurable goals for the
development and implementation of
each BMP. The BMPs and the
measurable goals must be included
either in an NOI to be covered under a
general permit or in an individual
permit application.
The operator’s submission must
identify, as appropriate, the months and
years in which the operator will
undertake actions required to
implement each of the minimum control
measures, including interim milestones
and the frequency of periodic actions.
The Agency revised references to
"starting and completing" actions from
the proposed rulebecause many actions
will be repetitive or ongoing. The
submission also must identify the
person or persons responsible for
implementing or coordinating’the small
MS4 storm water program. See
§ 122.34(d). The submitted BIV~Ps and
measurable goals become enforceable
according to the terms of the permit.
The first permit can allow the permittee
up to five years to fully implement the
storm water management pro ~gr~n.
Several commenters opposed making
the measurable goals enforceable permit
conditions. Some suggested that a
permittee shoukl be able to change its
goals so that BMPs that are not
functioning as intended can be replaced.
EPAfree toagreeSswitchthatitsaBMPsPermitteeand should be
corresponding goals to others that
accomplish the minimum measure or
measures. The permittee is required to
implement gYPs that address the
minimum measures in § ~22.34(b). If the
permittee determines that its original
combination of BMPs are not adequate
to achieve the objectives of the
municipal prod’am, the MS4 should
revise its program to implement BMPs
that are adequate and submit to the
permitting authority a revised list of
BMPs and measurable goals. EPA
suggests that permits describe the
process for revising BMPs and
measurable goals, such as whether the
permittee should follow the same
procedures as were required for the
submission of the original NOI and
whether the permitting authority’s
approval is necessary prior to the
permittee implementing the revised
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than those on the menu unless a State
BMPs. The permittee should indicate on made the measurable goals
unenforceable if the menu of BMPs was restricts its permittees to specific BMPs.
its periodic report whether any BMPs
To the extent possible, EPA will
and measurable goals have been revised not available, but the proposal was
silent as to the enforceability of the
develop a menu of BMPs that describes
since the last periodic report,
Some cdmmentars expressed concern implementation of BMPs. Today’s rule the appropriateness of BIv[Ps to specific
that making the measurable goals
clarifies that the operators are not ~ree
regions, whether the BMPs have been
enforceable would encourage the
to do nothing prior to the issuance of a
field-tested, and their approximate
development of easily attained goals
menu of BMPs; they still must make a
costs. The menu, however, is not
and, conversely, discourage ~ setting
good faith effort to implement the BMPs intended to relieve permittees of the
of ambitious goals. Others noted that it
designed to comply with each measure, need to implement BMPs that are
is ofta~ difficult to determine the
See § 122.34{d](2}. The operators would appropriate for their specific
pollutant reduction that can be achieved not, however, be liable for failure to
circumstances.
by BMPs until several years after
meet its measurable goals if a menu of
If there are no known relevant BMPs
implementation. Much of the opposition BMPs was not available at the time they for a specific circumstance, a permittee
to the enforceability of measurable goals submit their NOI.
has the option of developing and
appears to have been based on a
implementin~ pilot BMPs that may be
The proposed rule p~ision in
mistaken understanding that measurable § 123.35 stated that the [f]ailure to
better suited to their circumstances.
issue the menu of BMPs would not
goals must consist of pollutant
Where BMPs are experimental, the
affect the legal status of the general
permittee should consider committing
reduction targets to he achieved by the
corresponding BMPs.
permit." This concept is included in the to measurable goals that address its
Today’s rule requires the operator to
final rule in § 122.34{d}{2}’s clarificationschedule for implementing its selected
submit either measurable goals that
BMPs rather than goals of achieving
that the pennittee still must comply
serve as BMP design objectives or goals with other requirements of the general
specific pollutant reductions. If the
that quantify the progress of
permit.
BMPs implemented by the permittee do
implementation of the actions or
Unlike the proposed rule. today’s rule not achieve the desired objective, the
performance of the permittee’s BMPs. At does not require that each BMP in the
permittee may be required to commit to
a minimum, the required measurable
menu developed by the State or EPA be different or revised BMPs.
goals should describe specific actions
regionally appropriate, cost-effective
As stated in § 123.35{g}, EPA is
committed to issuing a menu of BMPs
taken by the permittee to implement
.and field-tested. Various conunenters
each BMP and the frequency and the
criticized those criteria as unworkable, prior to ~he deadline for the issuance of
dates for such actions. Although the
and one described them as "ripe for
permits. This menu would serve as
ambiguity and abuse." Other
operator may choose to do so, it is not
guidance for all operators of regulated
required to submit goals that measure
commenters feared that the operators of small MS4s nationwide. After
developing the initial menu of BMPs,
whether a BMP or combination of BMPs regulated small MS,is would never be
is effective in achieving a specific result required to achieve their goals until
EPA intends to periodically modify,
in terms of storm water discharge
menus were developed that were costupdate, and supplement the menu of
quality. For example, a measurable goal effective, field-tested and appropriate
BMPs based on the assessments of the
might involve a commitment to inspect for every conceivable subregion.
MS4 storm water program and research.
While some municipal commenters
a given number of drainage areas of the
States may rely on EPA°s menu of BliPs
collection system for illicit connections supported the requirement that a menu or issue their own. If States develop
by a certain date. The measurable goal
of BMPs he made available that
their own menus, they would constitute
additional guidance {or perhaps
need not commit to achieving a specific included BMPs that had been
determined to be regionally appropriate, requirements in some States} for the
amount of pollutant reduction through
field-tested and cost-effective, others
the elimination of illicit conndctions,
operators to follow. Several commenters
raised concerns that they would be
were confused by the proposed rule
Other measurable goals could include
restricted to a limited menu. Some
the date by which public education
language that stated that States must
materials would be developed, a certain commenters supported such a detailed
provide or issue a menu of BMPs and,
menu because they thought they would
if they ~ail to do so, EPA "may" do so.
percentage of the community
only be able to select BMPs that were on Some read this language as not requiring
participating in a clean-up campaign,
the menu, while others thought that it
either EPA or the State to develop the
the development of a mechanism to
was the permitting authority’s
address construction site runoff, and a
menu. EPA had intended that it would
responsibility to develop BMPs
reduction in the percentage of
develop a menu and that States could
narrowly tailored to their situation. In
either provide the EPA developed menu
imperviousness associated with new
respor~se, EPA notes that the operators
development proiects,
or one developed by the State.
To reduce t~e risk that permitteas will- will not be restricted to implementing
EPA has dropped the proposed
develop inadequate BMPs. EPA intends only, or all of, the BMPs included on the language that Stares "must" develop the
to develop a menu of BMPs to assist the menu. Since the menu does not require menu of BMPs. Some commentate
operators of regulated small MS4s with permittees to implement the BMPs
thought that it was inappropriate to
the development of municipal
included on the menu, it is also not
require States to issue guidance. A
programs. States may also develop a
necessary to apply the public notice and" menu of BMPs issued by either EPA or
menu of BMPs. Today’s rule provides
other procedures that some commenters a permittee’s State will satis£’y the
that the measurable goals that
thought.should be applied to the
condition in § 122.34{d} that a
demonstrate compliance with the
development of the menu of BMPs.
regulatory authority provide a menu of
minimum control measures in §§ 122.34 The purpose of the BMP menu is to
BMPs. A State could require its
{b}{3} through {b}{6} do not have to be
provide guidance to assist the operators
permittees to follow its menu of BMPs
of regulated small MS4s with the
met if the State or EPA has not issued
provided that they are adequate to
a menu of BMPs at the time the MS4
development and refinement of their
implement § 122.34{b}.
Several commentate raised concerns
submits its NOI. Commenters pointed
local program, not to limit their options.
out that the proposed rule would have
Permitteas may implement BMPs other that operators of small MS4s could be
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required to subm. it their ~IvfPs and
measurable goals before EPA or the
State has issued a menu of BlvIPs. EPA
has assumed primary responsibility for
developing a menu of BlvlPs to
minimize the possibility of this
occurring. Should a general permit be
issued before a menu of BlvfPs is
available, thepermit writer would have
the option of delaying the date by which
the identification of the BlVfl~s and
measurable goals must be submitted to
the permitting authority until some time
after a menu of Blv[Ps is available.
Several municipal commenters raised
concerhs that they would begin to
develop a program" only to be later told
by the permitting authority or
challenged in a citizen suit that their
BlVfPs were inadequate. They expressed
a need for certainty regarding what their
permit required. Several commentate
su~ested that EPA require permitting
authorities to approve or disapprove the
submitted BlvfPs and measurable goals,
EPA disagrees that formal approval or
disapproval by the permitOn8 authority
is needed,
EPA acknowledges that the lack of a
formal approval process does place on
the permittee some responsibility for
designing and determining the adequacy
of its BlvfPs. Once the permittee has
submitted its BMPs to the permittin8
authority as part of its NOI. it must
implement them in order to achieve the
corresponding measurable 8oals. EPA
does not believe that this results in the
uncertainty to the extent expressed by
some commenters or unduly expose the
permittee to the risk of citizen suit, If
the permit is very specific regarding
what the permittee must do, then the
uncertainty is eliminated. If the permit
is’less prescriptive, the permittee has
greater latitude in determining for itself
what constitutes an adequate prelim,
A citizen suit could impose liability on
the permittee only if the program that it
develops and implements clearly does
not satisfy the requirements of the
general permit. EPA believes today’s
approach strikes a balance between the
competing goals of providing certainty
as to what constitutes an adequate
protpzm and providing flexibility to the,
permittees,
Cornmanters were divided on whether
five years was a reasonable and
expeditious schedule for a MS4 to
implement its program. Some thought
that it was an appropriate amount of
time to allow for the deyelopment and
implementation of adequate progrmns,
One questioned whether the permittee
had to be implementing all of its
program within that time, and su~ested
that there may be cases where a
permittin~ authority would need

flexibility to allow more time. One
understanding of the system and the
commenter su~ested that five years is
areas draining into the system.
too long and would amount to a
Commenters su~ested that the
relaxation of implementation in their
requirements of § 122.21[f) are not
necessarily applicable to a small IvfS4.
area. EPA believes it will take
considerable time to complete the tasks One suggested that it was not
appropriate to require the following
of initially developing a program,
information: a description of the
commencing to implement it, and
achieving results. EPA notes, however,
activities conducted by the applicant
which require it to obtain an MPDES
that full implementation of an
permit; the name~ mailin8 address, and
appropriate program must occur as
expeditiously as possible, and not later
location of the facility; and up to four
Standard Industrial Classification
than five years.
EPA solicited comment on how an
("SIC") ~odes which best reflect the
NOI form might best be formatted to
principal products or services provided
allow for measurable goal information by the facility. In response, EPA notes
{e.g., through the use of check boxes or
that the requirements in § 122.21(fj are
narrative descriptions) while taking into generic application requirements
account the Agency’s intention to
applicable to NPDES applicants. With
facilitate computer tracking. All
the exception of the SIC code
commentate supported the development requirement, EPP~ believes that they are
of a checklist NOI, but most noted that
applicable to IvfSas. In the SIC code
there would need to be room for
portion of the standard application, the
additional information to cover unusual applicant may simply put "not
situations. One noted that, while a
applicable."
summary of measurable ~oals might be
One commenter asked that EPA
clarify whether § 122.21(f)(5)’s
reduced to one sheet, attachments that
requirement to indicate "whether the
more fully described the program and
facility is located on Indian lands,"
the planned Blv~Ps would be necessary,
referred to tribal lands, Indian country,
EP,~ a~rees that in most cases a
or indian reservations, For some local
"checklist" will not be able to capture
governments this is a complex issue
the information on what BlvfPs a
permittee intends to implement and its with no easy "yes" or "no" answer. See
measurable goals for their
the discussion in the Section II.F in the
implementation. EPA will continue to proposal to today’s rule regarding what
consider whether to develop a model
tribal lands are subject to the federal
trust responsibility for purposes of the
NOI form and make it available for,
permitting authorities that choose to use NPDES progrmn.
One commenter suggested that the
it, What will be required on an MS4’s
application should not have to list the
NOI. however, is more extensive than
permits and approvals required under
what is usually required on an NOI. so
§ 122.2~(f)[6). EPA notes that the
a "form" NOI for MS4s may be
applicant must ~pnly list the
impractical,
ii. lndi~duul Permit Application [or a environmental permits that the
applicant has received that cover the
§ I22.34(b) proynm. In some cases, an
operator of a regulated small IVlS4s may small lvfS4. The applicant is not
required to list permits for other
seek coverage under an individual
N’PDES permit, either because it chooses operations conducted by the small
to do so or because the N’PDES
operator (e.g., for an operation of an
airport or landfill). Again. in most cases
permitting authority has not made the
general permit option available to that
the applicant could respond "not
source..For small MS4s that are to
applicable" to this portion of the
implement a § 122.34(b) program in
api~lication.
.
One comment ~er suggested that t~e
today’s rule, EPP~ is promulgating
simplified individual permit application topographic map requirement of
requirements at § 122.33(b)(2)(i). Under § 122.21(f)[?] was completely different
the simplified individual permit
from. and significantly more onerous
application requirements, the operator
than, the mapping requirement outlined
submits an application to the NPDES
in the proposed rule at §
permitting authority that includes the
EPA a~rees and has modified the final
information required under § 122,21(f) rule to clarify that a map that satisfies
and an estimate of square mileage
the requirements of § 122.34Co)(3](i] also
served by the small IriS4. They are also satisfies the map requirements for lvfS4
required to supply the BIVIP and
applicants seeking individual permits
measurable goal information required
under §
under § 122.34(d). Consistent with CWA
EPA is adding a new paragraph to
section 308 and analogous State law. the § 122.44(k) to clarify that requirements
permitting authority could request any
,to implement BlvFPs developed pursuant
additional information to gain a better
to CWA 402(p) are appropriate permit
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pollution associated with urban storm
of this rule, the permit will require the
conditions. While such conditions,
water that will be regulated under
municipality/storm sewer operator to
could be included under the existing
develop a storm water control program.
provision in § 122.44{k}13} for "practices today’s rule.
Some commenters specifically
reasonably necessary to achieve effluent
The rule specifies the components of the
control program, which are primarily
limitations and standards or to carry out objected that § 122.34’s minimum
measures for small MS4s violate the
"management’-type controls, for
the purposes and intent of the CWA,""
example, municipal regulation of third
EPA believes it is clearer to specifically Tenth Amendment insofar as they.
list in § 122.44{k} B/vfPs that implement -require the o~erators of MS4s to regulate party storm water discharges associated
third parties. The minimum measures
with construction, as well as
storm water programs in light of the
include requirements for small MS4
development and redevelopment, when
frequency with which they are used as
operators to prohibit certain non-storm
those discharges would enter the
effluent limitations,
iii. Alternative Permit Options/Tenth
water discharges, control storm water
municipal system.
Amendment. As an alternative to
discharges from construction greater
Unlike the circumstances reviewed in
implementing a program that addresses than one acre, and take other actions to
control third party sources of storm
each of the six minimum measures
the New York and Pr~ntz cases, today’s
according to the requirements of
water discharges into their MS4s.
rule merely applies a generally
Commenters also argued that it was
applicable requirement (the CWA
§ 122.34(b}, today’s rule provides the
operators of regulated small MS4s with inappropriate for EPA to require local
permit requirement} to municipal point
the option of applying for an individual governments to enact ordinances that
sources. The CWA establishes a
permit under existing § 122.26{d). See will consume local revenues and put
generally applicable requirement to
§ 122.33(b}{2}{ii). If a system operator local governments in the position of
. obtain an NPDES permit to authorize
does not want to be held accountable for bearing the political responsibility for
point source discharge to waters of the
implementation of each of the minimum implementing the pro~zm. One
United States. Because municipalities.
own and operate separate storm sewers,
measures, an individualperm.it option commenter ar~ed that EPA was
prohibited from conditioning the
including storm sewers into which third
under § 122.33(b}(2}{ii} remains
available. {As explained in the next
issuance of an NPDES permit upon the parties may discharge pollutants,
section of this preamble, § 122.35(b} also small MS4 operators waiving their
NPDES permits may require
provides an opportunity for relief from constitutional fight to be free from such municipalities to control the discharge
requirements to regulate third parties,
permit obligations for some of the
of pollutants into the storm sewers in
minimum measures, but that relief
The Agency replies to each comment in the first instance. Because MPDES
exists within the framework of the
turn.
permits can impose end-of-pipe
Because the rule does rely on local
minimum measures.}
numeric effluent limits, narrative
EPA originally drafted the individual governments--who operate municipal
effluent limits in the form of ’
separate storm sewer systems-to
permit application requirements in
"management" program requirements
regulate discharges from third parties
§ 122.26(d) to apply to medium and
are also within the scope of Clean Water
large MS4s. Today’s rule abbreviates the into storm sewers, EPA acknowledges
Act authority. As noted above, however,
that the rule hnplicates the Tenth
individual permit application
EPA believes that such narrative
requirements for small lVfS4s. Although Amendment and constitutional
limitations are the most appropriate
principles of federalism.’EPA disagreas, form of effluent limitation for these
EPA believes that the storm water
management program requirements of however, that today’s rul~ is
types of permits. For municipal separate
§ 122.34, including the minimum
inconsistent with federalism principles, storm sewer permits, CWA section
measures, p.rovide the most appropriate [As political subdivisions of States,
402(p)(3)(B)(iii) specifically authorizes
means to control pollutants from most
municipalities enjoy the same .
"controls to reduce pollutants to the
small MS4s, the Agency does recognize protections as States under the Tenth
maximum extent practicable, including
that the operators of some small MS4s
Amendment.|
management practices, control
The Supreme Court has interpreted
may prefer more individualized permit
techniques and system, design and
the Tenth Amendment to preclude
requirements. Among other possible
engineering methods, and such other
federal actions that compel States or
reasons, an operator may seek to avoid
provisions as the Administrator or the
their political subdivisions to enact or
having to "regulate" third parties
State determines appropriate for the
administer a federal regulatory program, control of such pollutants."
discharging into the separate storm
sewer system. Alternatively, an operator See New York v. United States, 505 U.S.
The Agency did not design the
may determine that structural controls, 144 [1992); Printz v. United States, 117 minimum measures in § 122.34 to
S.Ct. 2365 (1997). The Printz case,
"commandeer" s~ta regulatory
such as constructed wetlands, are more
however, did acknowledge that the
mechanisms, but rather to reduce
appropriate or effective to address the
restriction does not apply when federal pollutant discharges from small IviS4s.
discharges that would otherwise be
addressed under the construction and/
requirements of general applicabilityD The permit requirement in CWA section
requirements that regulate all pardes
402 is a requirement of general
or developmentJredevelopment
measures,
engaging in a particular activity-do not applicability. The operator of a small
Some MS4s commenters alleged that excessively interfere with the
MS4 that does not prohibit and/or
an absolute requirement to implement
functioning of State governments when
control discharges into its system
the minimum measures violates the
those requirements are applied to States essentially accepts "title" for those
Tenth Amendment to the U.S.
(or their political subdivisions). See
discharges. At a minimum, by providing
Constitution. While EPA disagrees that
free and open access to the MS4s that
Printz, 117 S.CL at 2383.
requiring IviS4s to implement the
Today’s rule imposes a federal
convey discharges to the waters of the
minimum measures would violate the requirement of general applicability.
United States, the municipal storm
Constitution, today’s rule does provide
namely, the requirement to obtain and
sewer system enables water quality
small IvfS4s with the option of
comply with.an NPDES permit, on
impairment by third parties. Section
developing more individualized
municipalities that operate a municipal :122.34 requires the operator of a
measures to reduce the pollutants and
regulated small MS4 to control a third
separate storm sewer system. By virtue
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party only to the extent that the MS4
collection system receives pollutants
from that third party and discharges it
to the waters of the United States. The
operators of regulated small MS4s
cannot passively receive and’discharge
pollutants from third parties. The
Agency concedes that administration of
a municipal program will consume
limited local revenues for
implementation; but those
consequences stem from the municipal
operator’s identity as a permitted sewer
system operator. The Tenth Amendment
does not c~eat.e a blanket municipal
immunity from generally applicable
requirements. Development of a
program based on the minimum
measures and implementation of that
program should not "excessively
interfere" with the functioning of
municipal government, especially given
the "practicability" threshold under
CWA section 402(p)(3J(._B,)(iii).
As noted above, today s rule also
allows regulated small MS4s to opt out
of the minimum measures approach,
The individual permit option provides,
for greater flexibility in program
implementation and also responds to
the comment about requiring a
¯ municipal permit applicani’s waiver of
any arguable constitutional rights. The
individual permit option responds to
questions about the rule’s alleged
unconstitutionality by more specifically
focusing on the pollutants discharged
from municipal point sources. Today’s
rule gives operators of MS4s the option
to seek an individual permit that varies
from the minimum measures/
management approach that is otherwise
¯ specified in today’s rule. Even if.the
minimum measures approach was
constitutionally suspect, a requirement
that" standing alone would violate
constitutional principles of federalism
does not raise concerns if the entity
subiect to the requirement may opt for
an alternative action that does not raise
a federalism issue,
Formunicipal system operators who
seek to avoid third party regulation
according to all or some of the
minimum measures, § 122.26(d)
requires the operator to submit a
narrative description of its storm water
sewer system and any existing storm
water control program, as well as the
monitoring data to enable the permit
writer to develop appropriate permit
conditions. The permit writer can then
develop pen:nit conditions and
limitations that vary from the six
minimum measures prescribed in
today’s rule. The,information will
enable the permit writer to develop an
N’PDES permit that will result in
pollutant reduction to the maximum

extent practicable. See NI~C v. EPA,
966 F.2d at 1308, n17. If determined
appropriate under CWA section
402(p)(3J(B)(iii), for example BMPs to
meet water quality standards, the permit
could also incorporate any more
stringent or prescriptive effluent limits
based on the individual permit
application information,
For small MS4 operators seeking an
individual permit, both Part 1 and Part
2 of the application requirements in
§ 122.26(d)(1) and (2) are required to be
submitted within 3 years and 90 days of
the date of publication of this Federal
Register notice. Some of theinformation
required in Part I will necessarily have
to be developed by the permit applicant
prior to the development of Part 2 of the
application. The permit applicant
should coordinate with its permitting
authority r~garding the timing of review
of the information.
The operators of regulated small MS4s
that apply under § 122.2fi(d) may apply
to implement certain of the § 122.34(b)
minimum control measures, and thereby
focus the necessary evaluation for
additional limitations on alternative
controls to the § 122.34(b) measures that
the small MS4 will not implement¯ The
permit writer may determine
"equivalency" for some or all of the
minimum measures by developing a
rough estimate of the pollutant
reduction that would be achieved if the
MS4 implemented the § 122.34
minimum measure and to incorporate
that pollutant reduction bstimate in the
small MS4’s individual permit as an
effluent limitation. The Agency
recognizes that, based on current
information, any such estimates will
probably have a wide range,
Anticipation of this wide range is one of
the reasons EPA believes MS4 operators
need flexibility in determining the mix
of BMPs (under the minimum measures)
to achieve water quality objectives,
Therefore, for example, if a system
operator seeks to employ an alternative
that involves structural controls, wide
ranges will probably be associated with
gross pollutant reduction estimates,
Permit writers will undoubtedly
develop other ways to ensure that
permit limits ensure reduction of
pollutants to the maximum extent
practicable,
Small MS4 operators that pursue this
individual permit option do not need to
submit details about their future
program requirements (e.g., the MS4’s
future plans to obtain legal authority
required by §§ 122.26(d)(1)(ii) and
(d)(2)). A small MS4 operator might
elect to supply such information if it
intends for the permit writer to take
those plans into account when

developing the small MS4’s permit
conditions.
Several operators of small MS4s
commented that they currently lacked
the authority they would need to
implement one or more of the minimum
measures in § 122.34(b). Today’s rule
recognizes that the operators of some
small MS4s might not have the
authority under State law to implement
one or more of the measures using, for
example, an ordinance or other
regulatory mechanism. To address these
situations, each minimum measure in
§ 122.34(b) that would require the small
MS4 operator to develop an ordinance
or other.regulatory mechanism states
that the operator is only required to
implement that requirement to "the
extent allowable under State, Tribal or
local law." See § 122.34(b)(3)(ii) (illicit
discharge elimination), § 122.34(b)(4)(ii)
(construction runoff control) and
§ 122.34(b)(5)(ii} (post-construction
storm water management). This
regulatory language does not mean that
a operator of a small MS4 with
ordinance making authority can simply
fail to pass an ordinance necessary for
a § 122.34~) program. The reference to
"the extent allowable under * * * local
law" refers to the local laws of other
political subdivisions to which the MS4
operator is subject. Rather, a small MS4
operator that seeks to implement a
program under section § 122.34~b} may
omit a requirement to develop an
ordinance or other regulatory
mechanism only to the extent its
municipal.charter, State constitution or
other legal authority prevents the
operator from exercising the necessary
authority. Where the operator cannot
obtain the authority to implement any
activity that is only required to "the
extent allowable under State, Tribal or
local law," the operator may satisfy
today’s rule by administering the
remaining § 122.34(b) requirements.
Finally, although today’s rule
provides operators of small MS4s with
an option ofapplying for a permit under
§ 122.26(d), States authorized to
administer the NPDES program are not
raquirad to provide this option. NPDESauthorized States could require all
regulated small MS4s to be permitted
under the minimum measures
management approach in § 122.34 as a
matter of State law. Such an approach
would be deemed to be equally or more
stringent than what is required by
today’s rule. See 40 CFR 123.2(i]. The
federalism concerns discussed above do
not apply to requirements imposed by a
State on its political subdivisions.
iv. Satisfaction oj~Minimum Measure
Obligations by Another Entity. An
operator of a regulated small MS4 may
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¯.

stated that, even if the third party’s
MS4 operator to implement the
satisfy the requirement to implement
responsibility is recognized in the
measure.
one or more of the six minimum
EPA notes that not every State
measures in § 122.34(b} by having a
permit, the MS4 operator-permittee
remained responsible for performance if pro~am that addresses erosion and
third party implement the measure or
sediment control from construction sites
measures. Today’s rule provides a
the third p~ failed to perform the
will be adequate to satisfy the
variety of means for small MS4
measure consistent with § 122.34(b).
requirement that each regulated small
operators to share’rasponsibility for
Under today’s rule, the operatordifferent aspects of their storm water
permittee is relieved from responsibility MS4 have a program to the extent
management program. The means by
for performance of a measure if the third required by § 122.34(b}(4). For example,
slthou~,,h all NPDES States are required
which the operators of various MS4s
party is an 1VPDES permit~ee whose
to issue NPDES permits for construction
share responsibility may affect who is
permit makes it responsible for
ultimately responsible for performance performance of the measure (including, activity that disturbs greater than one
acre, the State’s N’PDES permit program
of the minimum measure and who files for example, a State agency other than
will not necessarily be extensive enough
the periodic reports on the
the State agency that issues NPDES
to satisfy’a regulated small MS4’s
implementation of the minimum
permits) or if the third party is the
obligation under § 122.34~)(4). NPDES
measure. Section. 122.35 addresses these NPDES permitting authority itsel£
States will not necessarily be
issues:The rule des.cribas two different
Because the permitting authority is
implementin8 sll of the required
variants on third party implementation acknowledging the third party’s
with different consequences if the third responsibility in the permit,
elements of that minimum measure,
such as procedures for site plan review
party fails to implement the measure,
commenters thought that the MS4
in each jurisdiction required to develop
If the permit covering the discharge
operator-permittae should not be
a program and procedures for receipt
from a regulated small MS~ identifies
responsible for ensuring that the other
the operator as the entity responsible for entity is implementing the control
and consideration of information
submitted by the public on individual
a particular minimum control measure, measure properly. EPA agrees that the
consU’uction sites. In order for a State
then the operator-permittee remains
operator-permirtee should not be
responsible for the implementation of
erosion and sediment control pro~p’am
conditionally responsible when the
that measure even if another entity has
to satisfy a small MS4 operator’s
requirements are enforceable agsinst
obligation to implement § 122.34(b)(4),
agreed to implement the control
some other MPDES permittee. If the
the State proBe"am would have to
measure. Section 122.35(a). Another
third party fails to perform the
include all of the elements of that
party may satisfy the operatorminimum measure, the requirements
permittae’s responsibility by
minimum measure.
will be enforceable against the third
Where the operator-permittee is itself
implementing the minimum control
party, in addition, the NPDES
performing one or more of the minimum
measure in a manner at least as stringant permittin~ authority could reopen the
measures, the operator-pennittee
or prescriptive as the corresponding
operator-permittae’s permit under
NPDES permit reqnirement. Ii the third § 122.62 and modify the permit to make remains responsible for all of the
reportin8 requirements under
party fails to do so, the operatorthe operator responsible for
§ 122.34(f’J(3). The operator-permittee’s
perrnittee remains responsible for its
implementing the measure. A new
should identi~y each entity that
performance. The operator of the MS4
paragraph has been added to § 122.62 to reports
is
performing
the control measures
should consider entering into an
clarify that the permit may be reopened within the geographic
jurisdiction of the
agreement with the third party that
in such circumstances.
regulated small MS4. If the other entity
acknowledges the responsibility to
Today’s rule also provides that the
also operates a regulated MS4 and files
implement the minimum measure. The
operator-permittee’s NOI and its annual operator-permittee is not conditionally reports on the progress of
responsible where it is the State 1V~DES implementation of the measures within
§ 122.34(f)(3) reports submitted to the
permitting authority itself that fails to
the geographic jurisdiction of the MS4,
I~PDES permittin8 authority must
identif7 the third party that is satisfying implement the measure. The permittin8 then the opemtor-permittee need not
authority does not need to issue a
include that same information in its
one or more of the permit obligations,
permit to itself (i.e., to the same State
own reports.
This requirement ensures that.the
agency that issues the permit) for the
If the other entity operates a regulated
permitting authority is aware which
entity is supposed to implement which sole purpose of relieving the small MS4 MS4 and is performing all of the
from responsibility in the event the
minimum measures for the permittee,
minimum measures,
State agency does not satisfy its
the permittee is not required to file the
IL on the other hand, the regulated
obligazi.on to implement a measure. EPA reports required by § 122.34(f](3). This
small MS~_’s permit recognizes that an
does not believe that the small MS4
relief from reporting is specified in
NPDES permittee other than the
should be responsible in the situation
§ 122.35(a).
operator-permittee is responsible for a
Section 1.22.35 addresses the concerns
particular minimum control measure, ~ where the NPDES permit issued to the
small MS4 operator recognizes that the of some conunenters who sought relief
then the operator-permittee is relieved
for goverumental facilities that are
State agency that issues the permit is
from the responsibility for
responsible for implementing a
classified as small MS4s under today’s
implementing that measure. The
operator-permittee is also relieved from measure. If the State does fail to
rule. These facilities frequently
discharge storm water through another
the responsibility for implementin8 any implement the measure, the State
agency.could be held accountable for its regulated MS4 and could be regulated
measure that the operator’s permit
indicates will be performed by the
commit~nent in the permit to implement by that MS4’s program. For example, a
NPDES permitting autho.rity. Section
the measure. Where the State does not
State owned office complex that
122.35(b]. The lVlS4 operator-permittee ~ulfill its responsibility to implement a operates its storm sewer system in an
urbanized area will be regulated as an
would be responsible for implementing .measure, a citizen also could petition
for withdrawal of the State’s I~PDES
MS4 under today’s rule even though its
the remaining minimum measures,
Today’s final rule differs from the
pro~am or it could petition to have the system may be subject to the storm
water controls of the municipality in
proposed version of § 122.35(b), which MS4’s permit reopened to require the
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work out ~e need for such da~. If
which it is lo~ted. Today’s ~le
specific~ly ~vised ~e defini~on of
necess~, ~e dog.am ~S4s mi~t
~$4 m reco~ize ~et ~ffe~nt levels of want to ~e su~ da~ a condi~on to
8over~ent o~en operate MS4s and ~at allowing ~e ups~ ~$4 to connect
ea~ su~ sep~te en~ (including ~e to i~ sy~em,
v. ~oint Pe~it Pm~ms. Mmy
federal 8over.ant) should be
responsible for i~ ~s~es. Ifbo~
co--enters supposed ~Io~n8 ~e
opemtom of sm~l MS4s to apply as c~
MS4s a~e, ~e do~ MS4 ~n
develop a sto~ wat~ mmagemem
peewees so ~ey each wo~d not have
proem ~at ~lates ~e ~s~e
to develop ~eb o~ sto~ water
~m bo~ MS4s. The ups~ small
m~agement pm~. Tbday’s ~e
MS4 ope~tor ~l must submit ~ NOI specifi~ly allows ~ated sma~
MS4s to join ~ eider o~er small
~at iden~fies ~e enfi~ on whi~ ~e
up~ s~ll MS4 operator is ml~g MS4s ~lated ~der ~ 122.34(d) or
to safis~ i~ pe~t obliga~o~. No
~ medi~ ~d l~e ~4s ~Iated
~po~ ~ ~q~d ~m ~e up~
~der ~ 122.26(d).
~ is ~sed ~ ~e pm~ous
sm~l MS~ operator, but,~e ups~
se~on, ~lated s~ll MS4s ~y
ope~tor must ~m~ ~ compli~
~ ~e do~s~ MS4 operator’s
~di~te in ~e~ NO~ ~at ano~er
sto~ water m~agement p~. T~s en~ is pe~o~g one or mo~ of i~
op~on ~lows sm~l ~S4s to work
~u~d ~~ con~ol me~s.
Today’s ~e ~der ~ 122.33~)(1) also
toge~er to develop one ~o~ water
m~agement pm~ ~at sa~sfies ~e specifi~ly ~]ows ~e ope~tom of
~Iated s~ll MS4s to jointly sub~t
pe~it obliga~o~ of ~. H ~ey
~ NOI. ~e jolt NOI m~t cI~ly
~ot a~e, ~e ups~ s~l MS4
ope~tor must develop i~ o~ p~. ~di~te w~ en~ ~ ~qu~d to
~ men~oned p~wo~]y, co~en~ implement whi~ con~l meas~ in
ea~ geo~p~c j~s~on ~in ~e
~m fede~l fa~li~ ~d S~te
o~mimfio~ ~at ope~te ~4s
se~ice ~ of ~e en~ sm~l MS4.
~quested ~at ~e~ pe~it ~men~ The ope~tor of ea~ ~ated s~l
MS4 ~ r~po~i~le for ~e
differ ~om ~ose of ~S4s ~at ~
poli~l subdi~sio~ of S~tes (~fies,
~plemenmfion of ea~ ~
to~, co~es, etc.). ~A
me~ for i~ MS4 (~s, ~ is
a~owledges ~at ~e~ ~ ~ffe~n~s; d~sed ~ ~e p~o~ s~on ~ove,
e.g., m~y federal ~d S~te ~ifies do ~e pe~t ~i~s ~t ~o~er en~W
not sere a ~sident pop~a~on ~d ~ is ~spo~ible for comple~g ~e
mi~t ~u~ a ~fferent approa~ to
meas~.) The joint NOI, ~erefore, is
ublic edu~on. ~A believes,
l~]y ~v~ent to ea~ en~
owever, ~at MS4s o~ed by S~te ~d ~b~g i~ o~ NOI. ~A ~,
fede~ gove~en~ ~ develop ~o~ however, ~s~g ~e ~e ~age to
water m~gement pl~ ~t ad~ss ¯ spe~fi~ly au~o~ ~e joint
~e ~im~ meas~s. Federal ~d
sub.salon of NO~ ~ ~o~e to
State o~ed sm~l MS4s may ~oose to ~en~ ~t su~e~ed ~at such
work ~ adjacent m~i~p~ly o~ed e~li~t au~o~m~on ~t enco~ge
~S4s to develop a ~ified pl~ ~t
pm~ to ~ coo~ted on a
ad~es all of ~e ~qui~d me~s
wate~h~ b~is.
wi~in ~e j~sdi~on of all of ~e
S~on 122.33~)(2)(iii) au~o~es
~lated s~l MS4s to jointly apply
con~ous MS4s. The options in
~ 122.35 mini~ze ~e b~den on small for ~ in~dual pe~t to implement
MS4s ~at ~e cove~d by ~o~er MS4’s to~y’s ~e, whe~ ~owed by ~
~ES pe~g au~o~. The pe~t
p~.
One commenter ~co~ended ~at if app~on shoed con~ s~cient
one MS4 disuses into a second MS4, info~on to ~Iow ~e peking
~e ope~tor of ~e ups~ MS4
au~o~ to ~o~te ~sponsibili~
should have to provide a copy of i~ NOI ~ong ~e p~es ~der one of ~e ~o
or pe~it applica~on to ~e ope~tor of pe~i~ng op~o~ ~ ~ 122.33~){2){i)
~e ~ceiving MS4. ~A did not adopt
~d (ii).
~is ~co~endation bemuse ~e NOI
S~on 122.33~)(3) of today’s ~le
~d pe~it applica~on will be publicly also allows ~ ope~tor of a ~lated
available; but ~A does ~co~end ~at sm~I MS4 to jo~ ~ a c~pe~i~ ~
~DES periling au~o~es consider ~ ~is~ng ~DES pe~it isled to m
it as a possible pe~t requiremenL The adjoin~g me~ or l~e MS4 or
commenter also suggested ~at
so~e desi~ated ~der ~e exi~ng
monitoring data should be colle~ed by
sto~ water pro~. T~s co-perigee
~e ups~eam MS4 and provided to ~e
op~on applies only ~ ~d a~ment
downs~eam MS4. ~A is not adop~ng
of all c~pe~ees. Under ~s c~
such a ~iform monitoring ~uirement perigee ~gement, ~e ope~tor of
because ~A believes it is more
~e re.fated small MS4 must comply
app~priate to let ~e MS4 operato~
wi~ ~e te~ ~d con~ons of ~e

~

applicable pe~it ~er ~ ~e pe~it
condi~on ~qui~men~ of ~ 122.34 of
today’s ~le. The ~lated small
that ~shes to be s co-perigee must
comply wi~ ~e appli~ble
requi~men~ of ~ 122.26(d), but would
not be ~ui~d to ~lfill all ~e pe~it
appli~on ~u~men~ appli~ble to
medium and l~e MS4s. Specifi~ly,
~e ~lated sm~l MS4 is not ~u~d
to comply wi~ ~e appli~tion
~qu~men~ of ~ 122.26(d)(I)(iii)
(P~ I souse iden~fi~on), ~ 122.26
(d)(1)(iv) (P~ 1 ~e
~cte~onJ, ~d ~ 122.26(d)[2)(iii)
(P~ 2 disuse ~e~m~on ~).
F~e~o~, ~e ~lated small MS4
operator co~d safis~ ~e ~qui~men~
in ~ 122.26{d)(1)(v) ~ 1 ~agement
p~s) and ~ 122.26(d)(2)(iv) (P~ 2
proposed m~gement p~) by
~fe~ng to ~e adjo~ing MS4 ope~tor’s
~is~ng pl~. ~ ope~tor p~uing ~is
op~on must des~be in ~e pe~t
modifi~on ~que~ how ~e adjoining
MS4’s sto~ water p~ ad~sses or
needs to ~ supplemented ~ order to
adeq~tely adds ~es ~om
MS4. The ~ue~ m~t also e~la~ ~e
"
role of ~e sm~l MS4 ope~tor in
coordina~ng lo~ sto~ water
~d des~be ~e ~o~es available to
accomplish ~e ~o~ ~r
mmagement plm.
~A sou~t co~en~ ~g
appropriateness of ~e application
~quiremen~ ~ ~ese subse~o~ of
~ 122.26(d). One ~enter ~ted ~at
newly ~lated ~ MS4s shoed
net be ~u~d to m~t ~e e~s~ng
regulations’ P~ H appli~on
~qui~men~ ~der ~ 122.26(d)
~g~ing ~e canal of ~o~ water
disc~es ~m ind~ a~vi~.
disa~es. ~e ~er MS4 operato~
desisted for ~a~on ~ today’s ~e
may sa~s~ ~s ~u~ment by
~fe~n~ng ~e l~ au~oH~ of~e
~eady ~ated MS4 pm~m to ~e
e~ent ~e newly ~lated MS4 ~II
~ly on su~ leg~ su~o~W to sa~s~
pe~it r~u~men~. H ~e smaller MS4
ope~tor pl~s to ~ly on i~ o~ legal
au~o~es, it m~t idenfi~ it in ~e
appli~on. If ~e smiler MS4 ope~tor
does not ele~ to ~e i~ o~ l~
au~o~, ~ey ~y file ~ in~vidu~
pe~it appli~on for an alternate
proem ~der ~ 122.33~)(2)(ii).
The e~l~to~ l~ge in
~ 122.33~)(3) r~o~en~ ~at ~e
smaller MS4s de~ated ~der today’s
~le iden~ how ~ exi~ng pl~
"would need to be supplemented ~
order to adequately ad~ss
disuses." One ~enter su~ested
~at this m~t be ~lato~ l~age
and not ~id~ce. ~A disa~es ~at
this needs to be m~dato~ l~age.
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implementing portions of its § 122.34(b) {Intergovernmental Task Force on
Since many of the smaller MS4s
Monitoring Water Quality. 1995. The
minimum measures.
designated today are "donut holes"
Stmtegy]:or Improving Water-Quality
within the geographic jurisdiction of an d. Evaluation and Assessment
Monitoring in the United States: Final
already regulated MS4, the larger MS4’s
U~der today’s rule, operators of
Report of the Intergovernmental Task
program generally will be adequate to
regulated small MS4s am required to
Force on Monitoring Water Quality.
address the newly regulated MS4’s
evaluate the appropriateness of their
Copies can be obtained from: U.S.
discharges. The small MS4 applicant
identified BMPs and progress toward
Geological Survey, Restart, VA.).
should consider the adequacy of the
achieving their identified measurable
EPA expects that many types of
existing MS4’s program to hddress the
goals.
The
purpose
of
this
evaluation
is
entities
will have a role in supporting
smaller MS4’s water qdality needs, but
to determine whether or not the MS4 is group monitoring activities-including
SPA is not imposing specific
meeting the requirements of the
federal agencies, State agencies, the
requirements. Where circumstances
minimum
control
measures.
The
NPDES
public, and various classes or categories
suggest that the existing program is
permitting authority is responsible for
of point source dischargers. Some
inadequate with respect to the newly
determining
whether
and
what
types
of
regulated small MS4s might be required
designated IvfS4 and the applicant does
monitoring
needs
to
be
conducted
and
to contribute to such monitoring efforts.
not address the issue, the NPDES
may require monitoring in accordance
EPA expects, however, that their~
permi~ing authority must require that.
State/Tribe monitoring plans
participation in monitoring activities
the existing program be supplemente~L with
appropriate
to
the
watershed.
EPA
does
will be relatively limited. For purposes
Commenters recommended that the
not encourage requirements for "end-of- of today’s rule, EPA recommends that,
application deadline for smaller MS4s pipe" monitoring for regulated small
in general, NPDES permits for small
designated today be extended so that
MS4s. Rather, EPA encourages
MS4s should not require the conduct of
existing regulated MS4s would not have permitting authorities to carefully
any additional monitoring beyond
to modify their permit in the middle of examine existing ambient water quality monitoring that the small MS4 may be
their permit term, provided that permit and assess data needs. Permitting
already performing. In the second and
renewal would occur within a
authorities should consider a
subsequent permit terms, EPA expects
reasonable time 12 to 18 months) of the combination of physical, chemical, and that some limited ambient monitoring
deadline. In response, EPA notes that
biological monitoring or the use of other might be appropriately required for
today’s rule allows operators of newly , environmental indicators such as
perhaps half of the regulated small
designated small MS4s up to three years exceedance frequencies of water quality MS4s. EPA expect~ thst such
and 90 days from the promulgation of
standards, impacted dry weather flows, monitoring will only be done in
today’s rule to submit an application to and inc,’eased flooding f~quency,
identified locations for relatively few
be covered under the permit issued to
(Claytor, IL and W. Brown. 1996.
pollutants of concern. EPA does not
an already regulated MS4. The
Environmental Indicators to Assess
anticipate "end-of-pipe" monitoring
permitting authority has a reasonable
Storm Water Control Programs and
requirements for regulated small MS4s.
time after receipt of the application to
EPA received a wide range of
Pra~ices. Center for Watershed
modify the existing permit to include
Protection, Silver Spring, lv[D.) Section comments on this section of the rule.
the newly designated source. If an
II.L., Water Quality Issues, discusses
Some commenters believe that EPA
existing MS4’s permit is up for renewal monitoring in gr~_ater detail,
should require monitoring; others want
in the near future, the operator of a
As recommended by the
a slxong statement that the newly
newly designated small MS4 may take Intergovernmental Task Fdrce on
regulated small MS4s should not be
that into account when timing its
Monitoring Water Quality [ITFM), the
required to monitor. Many commenters
application and the NPDES permitting NPDES permitting authority is
raised questions about exactly what EPA
¯ authority may take that into account
encouraged to consider the following
expects MS4s to do to evaluate and
when processing the application,
watershed objectives in determining .
assess their BMPs. EPA has
A.nother commenter suggested that
monitoring requirements: [1) To
intentionally written today’s rule to
the rule should include a provision to
characterize water quality and
provide flexibility to both MS4s and
allow permit application requirements ecosystem health in a watershed over
permitting authorities regarding
for smaller MS4s designated today to be time, C2) to determine causes of existing appropriate evaluation and assessment.
determined by the permitting authority and future water quality and ecosystem Permitting anthori~ies can specify
monitoring or other means of evaluation
to account for the particular needs/
health problems in a watershed and
wants of an already regulated MS4
develop a watershed management
when writing permits. If additional
program, [3) to assess progress of
requirements are not specified, MS4s
operator. EPA does not believe that the
can decide what they believe is the most
regulations should specifically require
watershed management program or
this approach. When negotiating
effectiveness of pollution prevention
appropriate way to evaluate their storm
whether to include a newly designated
and ~ontrol practices, and ~4) to support water management program. As
documentation of compliance with
mentioned above, EPA expects that the
MS4 in its program, the already
regulated MS4 operator may require the p~rmit conditions and/or water quality necessity for monitoring and its extent
newly designated MS4’s operator to
standards. With these objectives in
may change from permit cycle to permit
mind, the Agency encourages
cycle. This is another reason for making
provide any information that is
the evaluation and assessment rule
necessa~,
participation in group monitoring
requirements very flexible.
The co-permitting approach aliows
programs that can take advantage of
i. Recordkeeping. The NPDES
small MS4s to take advantage of existing existing monitoring progzams
programs to ease the burden of creating undertaken by a variety of governmental permitting authority is required to
include at least the minimum
their own programs. The operators of
and nongovernental entities. Many
appropriate recordkeeping conditions in
regulated small MS4s, however, may
States may already have a monitoring
program in effect on a watershed basis, each permit. Additionally, the NPDES
find it simp!~r to apply for a program
permitting authority can specify that
under today s rule, and to identify the
The ITFM report is included in the
permittees develop, maintain, and/or
docket for today’s rule
medium or large MS4 operator that is
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The NPDES permitting authority is form of effluent limitations to satisfy
submit other records to determine
compliance with permit conditions. The encouraged to provide a brief two-page technology requirements and water
reporting format to facilitate compiling . quality-based requirements in
MS4 operator must keep these records
permits (see the introduction to Section
and analyzing the data ~rom submitted
for at least 3 years but is not required
reports. EPA does not believe that
ILH.3, Municipal Permit Requirements,
to submit records to the NPDES
permitting authority unless specifically submittal of a brief annual report of this Section I/.H.3.h, Reevaluation of Rule,
nature is overly burdensome, and has
directed to do so. The MS4 operator
and the_discussion of the Interim
not changed’the required reporting time Permitting Policy in Section II.L.1.
must make the records, including the
frame from the proposal. The permitting below).
storm water management program, ¯
authority will use the reports in
available to the public at reasonable
f. Enforceability
times during regular business hours (see evaluating compliance with permit
NPDES permits are federally
conditions
and,
where
necessary,
will
40 ~ 122.7 for confidentiality
provision). The MS4 operator is also
modify the permit conditions to address enforceable. Violators may be subject to
the enforcement actions and penalties
able to assess a reasonable charge for
changed conditions,
described in CWA eect.ions 309, 504,
iii. Permit-As-A.Shieid. Section
copying and to establish advance notice
122.36 describes the scope of
and 505 or under similar water
reqEpuiremen.ts
members that
of the public. authorization (i.e. "permit-as-a-shield") pollution enforcement provisions of
A received for
a comment
under an N’PDES permit as provided by State, tribal or local law. Compliance
questioned EPA’s authority to require
with a permit issued pursuant to section
MS4s to make their records available to section 402(k} of the CWA. Section
402(k) provides that compliance with an 402 of the Clean Water Act is deemed
the public. EPA disagrees with the
NPDES permit is deemed compliance, compliance, for purposes of sections
cvmmenter and believes that the CWA
for purposes of enforcement under CWA 309 and 505, with sections 301. 302,
does give EI~A the authority to require
306, 307, and 403 (except any standard
that loIS4 records be available. It is also sections 309 and 505, with CWA
imposed under section 307 for toxic
more practical for the public to request sections 301, 302, 306, 307, and 403,
records directly from the MS4 than to
except for any standard imposed under pollutants injurious to human health).
request them from EPA who would then sectiorr 307 for toxic pollutants
g. Deadlines
make the request to the MS4. Based on
injurious to human health,
Today’s final rule includes
.EPA’s
Policy
Statement
on
Scope
of
comments, EPA revised the proposed
"expeditious deadlines" as directed.by
Discharge Authorization and Shield
rule so as not to limit the time for
CWA section 402(p)(6). In proposed
Associated with NTDES Permits,
advance notice requirements to 2
§ 122.26(e), the permit application for
originally issued on July 1, 1994, and
business days.
the "ISTEA" facilities was maintained
ii. tleporting. Under today’s rule, the
revised on April 11, 1995, provides
as August 7, 2001 and the permit
operator of a regulated small I~L54 is
additional informationon this matter,
application deadline for storm water
required to submit annual report~ to the e. Other Applicable NPDES
discharges associated with other
NTDES permitting authority for the first Requirements
construction activity was established as
permit term. For subsequent permit
3 years and 90 days from the final rule
Any NTDES permit issued to an
terms, the MS4 operator must submit
operator of a regulated small MS4 must date. In proposed § 122.33(o)(1),
reports in years 2 and 4 unless the
also include other applicable N’PDES
operators of regulated small MS4s were
NPDES permitting authority requires
required to seek permit coverage within
permit requirements and standard
more frequent reports. EPA received
conditions, specifically the applicable
3 years and 90 days from the date of
several comments supporting this
requirements and conditions at 40 CFR publication of the final rule. In
timing for report submittal. Other
122.41 through 122.49. Reporting
proposed § I22.33(c)(2), operators of
commenters suggested that annual
reports during the first permit cycle are r~quirements for regulated small MS4s regulated small MS4s designated by the
NPDES permitting authority on a local
too burdensome and not necessary. EPA . are governed by § 122.34 and not the
existing requirements for medium and basis under § 122.32(a)(2) must seek
believes that annual reports are needed
large MS4s at § 122.42(c). In addition,
coverage under an NPDES permit within
during the first 5-year permit term to
the NTDES permitting authority is
60 days of notice, unless the NPDES
help permitting authorities track and
encouraged to consult the Interim
permitting authority specifies a later
assess the development of 1~$4
Permitting Approach, issued on August
date.
programs, which should be established
1, 1996. The discussion on the interim
In order to increase the clarity of
by the end of the initial term.
Permitting Approach in Section ]T.L.1,
today’s final rule, EPA has changed the
Information contained in these reports
Water Quality Based Effluent Limits,
location of some of the above
can also be used to respond to public
provides more information. The
requirements. All application deadlines
inquiries,
The report must include (1) the status provisions of 95122.41 through 122.49 for both Phase I and Phase v[ are now
listed or referenced in § 122.26(e).
¯ of compliance with permit conditions, establish permit conditions and
limitations that are broadly applicable. Section 122.26(e)(1) contains the
an assessment of the appropriateness of
identified BlvfPs and progress toward
to the entire range of NPDES permits,
deadlines for storm water associated
achieving measurable goals for each of
with industrial activity. Paragraph (i)
These provisions should be interpreted
has been changed to correct a
the minimum control measures, (2}
in a manner that is consistent with
results of information collected and
provisions that address specific classes
typographical error. Paragraph (ii) has
analyzed, including monitoring data, if or categories of discharges. For example, been revised to reflect the changed
any, during the reporting period, (3) a
§ 122.44(d) is a general requirement that application date for"ISTEA" facilities.
summary of what storm water activities each NFDES permit shall include
(See discussion in section 1.3, ISTEA
the permittee plans to undertake during conditions to meet water quality
Sources}. The application deadline for
the next reporting cycle, and (4) a
standards. This requirement will be met storm water discharges associated with
change in any identified measurable
other cons~uction activity is now in a
by the specific approach outlined in
goal(s) that apply to the program
today’s rule for the implementation of new § 122.26(e)(8). The application
elements.
deadline for regulated small MS4s
BMPs. B/villa are the most appropriate
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rernains i~ 8122.33{c) because this
was within 60 days of notice. Many
enough data to significantly evaluate the
section is written in "readable
commenters stated that 60 days does not rule. The re-evaluation time flame of 13
regulation" format~ but it is also
provide adequate time for the
years from today remains as proposed.
described in a new 8122.26(e}{9}.
preparation of an NOI or permit
I. Other Designated Storm Water
Under today’s rule, permitting
application. EPA agrees that newly
authorities are allowed up to 3 years to
designated MS4s may not be aware that Discharges
issue a general permit and MS4s
they might be designated since the
I. Discharges Associated with Small
designated under 8122.32{a}{I} are
permitting authority could take several
Const~ction Activity
allowed up to 3 years and 90 days to
years to develop designation criteria.
Section 122.26{b){15) of today’s rule
submit a permit application. Operators
EPA has decided that the application
designates
certain construction
of regulated small MS4s that choose to
time frame for these facilities should be activities for
regulationwith
as "storm
be a co-permittee with an adjoining MS4 consistent with the 180 days allowed for discharges
associated
small water
with an existing NPDES storm water
facilities designated under
construction activity." Specifically,
permit must apply for a modification of 88122.26{a}{9}{i}{C} and {D}. Section
storm water discharges from
that permit within the same time frame. 122.33{c}{2} of today’s final rule
Several commenters stated that 90 days contains the modified time frame of 180 construction activity equal to or greater
than I acre and Idss than 5 acres are
was not adequata time to submit an
days to apply for coverage,
automatically designated except in
NOI. This might be true if facilities did
h. Reevaluation of Rule
those circumstances where the operator
not start developing their storm water
{i.e., person responsible for discharges
program until publication of their
The municipal caucus of the Storm
that might occur) certifies to the
general permit. In fact, municipalities
Water Phase II FACA Subcommittee
permitting authority that one of two
should start developing their storm
asked EPA to. demonstrate its
specific waiver circumstances
water program upon publication of
commitment to revisit the municipal
{described in section b. below} applies.
today’s final rule, if they have not
requirements of today’s rule and make
Sitas below one acre may be designated
already done so. Municipalities that are changes where necessary after
uncertain if they fall within the
evaluating the storm water program and under 8122.26{b}{15}{ii} where
necessary to protect water quality.
urbanized area should ask their
researching the effectiveness of
Today’s rule regulates these
permitting authority. EPA believes that municipal BMPs. In § 122.37 of today’s
municipalities should not automatically final rule, EPA commits to revisiting the construction-related storm water
sources under CWA section 402{p}{S} to
take three years and 90 days to develop regulations for the municipal storm
protect water quality rather than under
a program and submit their NOI. Three
water discharge control program after
years is the maximum amount of time
completion of the first two permit terms. CWA section 402{p){2}. Designation
under 402{p}{6} gives States and EPA
to issue a general permit. MS4s that are
EPA intends to use this time to work
the flexibility to waive the permit
automatically designated under today’s closely with stakeholders on research
requirement for construction activity
rule may have less than 3 years and 90
efforts. Gathering and analyzing data
days if the permitting authority issues a related to the storm water program,
that is not likely to impair water quality.
permit that requires submission of NOIs including data regarding the
and to designate additional sources
below one acre that are likely to cause
before that time. EPA encourages States effectiveness of BMPs, is critical to
EPA’s storm water program evaluation, water quality impairment. Thus, the one
to modify their NPDESprogram to
EPA does not Intend to change tdday’s
acre threshold of today’s rule is not an
Include storm water andissue their
permits as soon as possible. It is
NPDES municipal storm w~iter program absolute threshold like the five acre
important for permitting authorities to
until the end of this, period, except
threshold that applies under the existing
keep their municipalities informed of
under the following circumstances: a
storm water rule.
court decision requires changes; a
Today’s rule regulating certain storm
their progress in developing or
modifying their NPDES storm water
technical change is necessary for
water discharges from construction
implementation; or the CWA is
activity disturbing less than 5 acres is
requirements,
EPA recognizes that MS4s brought
consistent with the 9th Circuit remand
modified, thereby requiring changes,
into the program due to the 2000 Census After careful analysis, EPA might also
inN’P, DCv. EPA, 966 F.2d1292 (gth Cir.
calculations do not have as much time
consider changes fzom consensus-based
1992). In that case, the court remanded
to develop a program as those already
portions of the existing storm water
stakeholder requests regarding
designated from the 1990 Census.
requirements applicable to newly
regulations related to discharges from
However, the official Bureau of the
regulated MS4s. EPA will apply the
construction sites. The existing Phase I
Census urbanized area calculation for
August 1, 1996. Interim Permitting
regulations define "storm water
the 2000 Census is expected to be
Approach to today’s program during
discharges associated with industrial
published in the Federal Register in the this interim period and encourages all
activity" to include storm water
Spring of 2002. which should give the
permitting authorities to use this
discharges from construction sites
potentially affected MS4s adequate time approach in municipal storm water
disturbing 5 acres or more of total land
to prepare for compliance under the
permits for newly regulated MS4s and
area (see 40 CFR 122.26(b){14){x}). In its
applicable permit. However. if the
in determining MS4 permit
decision, the court concluded that the 5publication of this information is
requirements under a T1VIDL approach, acre threshold was improper because
delayed. M.S4s in newly designated
After careful consideration of the data.
the Agency had failed to identify
urbanized areas will have 180 days’from EPA will make modifications as
information "to support its perception
the time the new designations are
necessary,
that construction activities on less than
published to submit an NOI, consistent
EPA received comments that
5 acres are non-indusu’ial in nature"
with the time frame for other regulated supported waiting two permit cycles
(966 F.2d at 1306). The court remanded
~S4s that are designated after
before re-evaluating the rule and other
the exemption to EPA for further
promulgation of the rule.
comments that requested re-evaluation
proceedings {966 F.2d at 1310). EPA’s
The proposed application deadline for much sooner. EPA anticipates two full
objectives in today’s action include an
MS,ts designated under § 122.32{a){2)
permit cycles are necessary to obtain
effort to {1} address the 9th Circuit
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remand to reconsider regulation of
storm water discharges from
’ construction activities that disturb less
than 5 acres of land, (2} address water
quality 5oncerns associated with such
activities, and (3} balance conflicting,
recommendations and concerns of
stakeholders in the regulation of
additional construction actflvity,
EPA responded to the Ninth Circuit’s
decision by designating dischm~es from
construction activities that disturb
between 1 and S acres as "discharges
associated with small construction
activity" under CWA sectiori 402{p}{6},
rather than as "discharges associated
with industrial activity" under CWA
section 402{p}{2}{B}. Although a size
criterion alone may be an indicator of
whether runoff from construction sites
between I and 5 acres is "associated
with industrial activity," the Agency is
instead relying on a size threshold in
tandem with provisions that allow for
designations and waivers based on
potential for "predicted water quality
impairments" to regulate construction
sites between I and 5 acres under CWA
section 402(p)(6). This approach was
chosen by the Agency for the sake of
simplicity and certainty and, most
importantly, to protect water quality
consistent with the mandate of CWA
section 402{p}(6}. Today’s rule also
includes extended application deadlines
for this new category of dischargers
under the authority of CWA section
402(p)(6) (see,§ 122.26{e)(8) of today’s
rule},
In today’s rule, EPA is regulating
storm water discharges from additional
construction sites to better protect the
Natibn’s waters, while remaining
sensitive to a concern that the Agency
should not regulate discharges from
construction sites that might not or do
not have adverse water quality impacts,
EPA believes that today’s rule will
successfully accomplish this objective
by establishing a l-acre threshold
nationwide that includes the flexibility
to allow the permitting authority to both
waive requirements for discharges from
sites that are not expected to cause
adverse water quality impacts and to "
designate discharges from sites below 1acre based on adverse water quality
impacts,
i-n addition to the diminishing water
quality benefits of regulating all sites
’ below one acre, the Agency relied on
practical considerations in establishing
a one acre threshold and not setting a
lower threshold. Regardless of the
threshold established by EPA, a NPDES
permit can only be required if a
construction site has a point source
discharge. A point source discharge
means that pollutants are added to

waters of the United States through a
discernible, confined, discrete
conveyance. "Sheet flow" runoff from a
small construction site would not result
in a point source discharge unless and
until it channelized. As the amount of
disturbed land surface decreases,
precipitation is less likely to channelize
and create a "point source" discharge
{assuming the absence of steep slopes or
other factors that lead to increased
channelization). Categorical designation
of very small sites may create confusion
about applicability of the NPDES
permitting program to those sites. EPA’s
one acre threshold reflects, in part, the
need to recognize that smaller sites are
less likely to result in point source
discharges. Of course, the NPDES
permitting authority could designate
smaller sites {below one acre, assuming
point source discharges occur from the
smaller’designated sites} for regulation
ira watershed or other local assessment
indicated the need to do so. The Phase
II rule includes this designation
authority at 40 CFR 122.26{a)(9}{i)(D)
and {b)[15)(ii).
The one acre threshold also provides
an administrative tool for more easily
identifying those sites that are identified
for coverage by the rule {but may receive
a waiver) and those that are not
automatically covered {but may be
designated for inclusion}. Although all
consu’uction sites less than five acres
could have a significant water quality
impact cumulatively, EPA is
automatically designating for permit
coverage only those storm water
discharges from construction sites that
disturb land equal to or greater than one
acre. Categorical regulation of
discharges from co~ction below this
one acre threshold would overwhelm
the resources of permitting authorities
and might not yield corresponding
water quality benefits. Construction
activities that disturb less than one acre
make up, in total, a very small
percentage of the total land disturbance
from construction nationwide. The one
acre threshold is reasonable for
accomplishing the water quality goals of
CWA section 402{p}{6} because it results
in 97.5% of the total acreage disturbed
by construction being designated for
coverage by the NPDES storm water"
program, while excluding ~rom
automatic coverage the numerous
smaller sites that represent 24.7% of the
total number of construction sites.
Some commentate believed that EPA
has not adequately identified water
quality problems associated with storm
water discharges from consu’uction
activity disturbing less than five acres,
Other cornmenters believed that storm
water discharges from small

construction activity is a significant
water quality problem nationwide.
Section I.B.3, Constraction Site Rune~
provides a detailed discussion of
adverse water quality impacts resultil,o
from construction site storm water
discharges. EPA is regulating storm
water discharges Irom construction
activity disturbing between I and 5
acres because the cumulative impact of
many sources, and not just a single
identified source, is typically the cause
for water quality impairments,
particularly for sediment-related water
quality standards.
Several rommenters requested that
EPA regulate discharges from small
const~’uction activity as "discharges
associated with industrial activity"
under CWA 402(p}(4} and not, as
proposed, as "storm water discharges
associated with other activity" under
L-WVA 402(p}{6}. EPA is regulating
discharges from small construction sites
as "small construction activity" under
the authority of CWA section 402{p}{6},
rather than section 402(p)(4), to ensure
that regulation of these sources is water
quality-sensitive. CWA section 402(p)(6)
affords the opportunity for designations
and waivers of sources based on
potential for "predicted water quality
impairments." Regulation of storm
water "associated with industrial
activity" does not necessarily focus
regulation to protect water quality.
a. Scope
The definition of "storm water
discharges associated with small
construction activity" includes
discharges from constn~ction activities,
such as clearing, grading, and
excavating activities, that result in the
disturbance of equal to or greater than
1 acre and less than 5 acres (see
§ 122.26{b){lS)[i)). Such activities could
include: road building; construction of
residential houses, office buildings, or
indusu’ial buildings: or demolition
activity. The definition of "storm water
discharges associated with small
construction activity" also includes any
other construction activity, regardless of
size, designated based on the potential
for contribution to a violation of a water
quality standard or for significant
contribution of pollutants to waters of
the United States (§
This designation is made by the
Director, or in States with approved
NPDES programs, either the Director or
the EPA Regional Administrator.
For the purposes of today’s rule, the
definition of"storm water discharges
associated with small construction
activity" includes discharges from
activities disturbing less than I acre if
that construction activity is part of a
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"larger common plan of development or however, that the intensity of activity
sale" with a planned disturbance of
occurring on-site would be a very
difficult condition to quantify,
equal to or greater than 1 acre of land.
Many cornmenters requested that EPA
A "larger common plan of development
or sale" means a contiguous area where maintain the 5 acre threshold from the
existing regv. lations, which include
multiple separate and distinct
opportunities for site-specific
construction activities are planned to
.
designation, as the regulatory scope for
occur at different tithes on different"
regulating storm water from
schedules under one plan, e.g., a
housing development of five 1/4 acre lots construction sites, i.e., that the Agency
not automatically regulate storm water
(§ 122.26{b}{15}{i}}.
In addition to the regulatory text for
discharges from sites less than 5 acres,
smaller construction, the Agency is also Several commenters wanted
revising the existing text of
construction requirements to be applied
§ 122.26(b}(14)(x) to clarify EPA’s
to sites smaller than I acre, while some
intention regarding construction
commenters suggested alternative
projects involving a larger common plan thresholds of 2 or 3 acres. The rest of the
of development or sale ultimately
commenters supported the 1 acre
disturbing 5 or more acres. Operators of threshold. None of the commenters
such sites are required to seek coverage
presente~i any data or rationales to
under an N’PDES permit regardless of
support a specific size threshold,
the number of lots in the larger plan
EPA examined alternative size
because designation for permit coverage thresholds, including 0.5 acre, I acre, 2
is based on the total amount of land area acres and 5 acres. EPA had difficulty
to be disturbed under the common plan. evaluating the alternative size
This designation attempts to address the thresholds because, while directly
potential cumulative effects of
proportional to the size of the disturbed
site, the water quality threat posed by
numerous construction activities
discharges from construction sites of
concentrated in a given area.
Several commenters asked that EPA
differing sizes varies nationwide,
allow the permitting authority to set the depending on the local climatological,
geological, geographical, and
appropriate size threshold based on
water quality studies. While EPA agrees hydrological influences. In order to
that location-specific water quality
ensure improvements in water quality
nationwide, however, today’s rule does
studies provide an ideal information
base from which to make regulatory
not allow various permitting authorities
decisions, today’s rule establishes a
to establish different size thresholds
default standard for regulation in the
except based on the waiver and
absence of location-specific studies. The designation provisions of the rule. EPA
rule does allow for deviation from the
believes that the water quality impact
default standard through additional
from small construction sites is as high
designations and waivers, however,
~ or higher than the impact from larger
when supported by location-specific
sites on a per acre basis. By selecting the
water quality information. The rule
. I acre size threshold and coupling it
codifies the ability of permitting
with waivers and additional
authorities to provide waivers for sites
designations, EPA is seeking to
greater than or equal to one acre {the
standardize improvement of water
default standard} and designate
quality on a national basis while
providing permitting authorities with
additional discharges from small sites
below one acre when location-specific
the opporumity to designate those
information suggests that the default I
unregulated activities causing water
acre standard is either unnecessary
quality impairments regardless of site
{waivers} or too limited {designations} to size, as well as to waive requirements
protect water quality,
when information demonstrates that
Some commenters wanted EPA to
regulation is unnecessary.
base the regulation of storm water
EPA recognizes that the size criterion
discharges from construction sites not
alone may not be the most ideal
only on size, but also on the duration
predictor of the need, for regulation, but
and intensity of activity occurring on
effective protection of water quality
the site. EPA believes that a national Idepends as much on.simplicity in
acre threshold, in combination with
implementation as it does on the
waivers and additional designations, is
scientific information underlying the
the most effective and simplest way to
regulatory criteria. The default size
address adverse water quality impacts
criterion of I acre will ensure protection
from storm water from small
against adverse water quality impacts
construction sites. Moreover, as
from storm water from small
discussed below, the waiver for rainfall construction sites while not
erosivity does account for projects of
overburdening the resources of
limited duration. EPA believes,
permitting authorities and the

construction industry to implement the
program to protect water quality in the
first place.
One commenter stated a need to
clarify whether routine road
maintenance is considered constraction
activity for the purpose of today’s rule.
The NPDES general permit for
discharges from consu’uction sites larger
than 5 acres defined "commencement of
construction" as the initial disturbance
of soils associated with clearing,
grading, or excavating activities or other
construction activities {63 FR 7913}. For
construction sites disturbing less than 5
acres, EPA does not consider
consm.mtion activity to include routine
maintenance performed to maintain the
original line and grade, hydraulic
capacity, or original purpose of the
facility.
Two commenters believed that the
Multi-Sector General Permit for storm
water discharges from industrial
activities {MSGP} {60 FR 50804} already
applies to storm water discharges
construction activities at oil and gas
exploration and production sites and
asked for a clarification on this issue.
Commenters also requested a single
general permit to authorize both
" industrial storm water discharges and
construction site discharges which
occur at the same industrial site.
Currently, when construction activity
disturbing more than 5 acres occurs on
an industrial site covered by the MSGP,
authorization under a separate NPDES
consU’uction permit is needed because
the MSGP does not include the
"construction" industrial sector. While
the MSGP does address sediment and
erosion control it is not as specific as
the NPDES general permit for storm
water discharges from construction
activities disturbing more than 5 acres.
Though permitting authorities could
conceivably develop a single general
permit to authorize storm water
discharges associated with construction
activity at these industrial facilities, the
commenter’s request is not addressed by
today’s rulemaking. When today’s rule
is implemented through general permits
{to be issued later}, the permitting
authority, will have discretion whether
or not to incorporate the permit
requirements for both the industrial
storm water discharges and construction
site storm water discharges into a single
general permit. This type of request
should be addressed’ to the permitting
authority.
One commenter suggested that
discharges from small construction sites
should be regulated through a "selfimplementing rule" approach. While
today’s rule is not a self-implementing
rule, it does add § 122.28{b}{2}{v}, which
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information submitted by the public on
gives the permitting authority the.
individual construction sites in each
discretion to authorize z constrt.~.ction
general permit for sites less than 5 acres jurisdiction required to be covered by
without submitting a notice of intent,
the program,
Such non-registration general permits
function similarly to self-implementing b. Waivers
Under § 122.26(b)(~5)(i) of today’s
rules, but are, in fact,.permits. Today’s
" rule, N’PDE~ permitting authorities may
rule will be implemented through
waive today’s requirement for
N’PDES permits rather than selfimplementing regulations to capitalize construction site operators to obtain a
permit in two circumstances. The first
on the compliance, tracking,
¯ enforcement, and public participation waiver is intended to apply where little
or no rainfall is expected during the
associated with NPDES permits {see
period of construction. The second
discussion in section if.C),
waiver may be granted when a TIVlDL or
Other commenters believed that only equivalent analysis indicates that
the permitting authority should regulate controls on construction site discharges
construction site storm water discharges are not needed to protect water _quality.
{under a NPDES permit) and that a
The first waiver is based on "low
small MS4 operator’s regulation of
predicted rainfall erosivity" which can
storm water discharges associated with be found ~sing tables of rainfall-runoff
construction (under the small MS4
erosivity [R) values published for each
NrpDES storm water program) is
region in the U.S. R factors are
redundant. EPA disagrees that control
published in the U.S. Department of
measure implementation by the NPDES Agriculture (USDA) Agricultural
authority and the small MS4 operator is Handbook 703 (Renard, K.G., Foster,
redundant. To the extent the two efforts G~., Weasies, G.A., McCo01, D.K., and
overlap, today’s rule provides for
D.C. Yoder. 1997. Predi~dng Soil
consolidation and coordination of
Erosion by Water: A Guide to ¯
substantive requirements via
Conservation Planning ~th the Rewsed
incorporation by reference permitting.
Universal Soil Loss Equation (RUSLE).
Small MS4s operators may choose to
U.S. Department of Agriculture
impose more prescriptive requirements Handbook 703). The R factor varies
than an NPDES permitting authority
based on the time du.,iug the year when
based on localized water quality needs, co .n~ruction activity occurs, where in
In those cases, EPA intends that the
the country it occurs, and how long the
substantive requirements from the small construction activity lasts. The
MS4 program should apply as the
permitting authority may determine,
NPDES permit requirements for the
using Handbook 703, which timee of
construction site discharger. In cases
year, if any, the waiver opportunity is
where a small MS4 program does not
available for construction activity. EPA
prioritize an.d focus on storm water from will provide assistance either throu$h
construction sites (beyond the small
computer program~ or the World Wide
IvfS4 minimum control measure in
Web on how to determine whether this
today’s rule, which does not require the waiver applies for a particular
small ~4S4 operator to control
geographic area and time period,
construction site discharges in a manner Application of this waiver for regulatory
as prescriptive as is expected for
purposes will be determined by the
discharges regulated under NTDES
authorized NPDES authority. This
permitsJ, the Agency intends that the
waiver is discussed further in the
N~PDES general permit will provide the following section titled Rainfallsubstantive standards applicable to the Erosivity Waiver.
construction site discharge. EPA does
The second waiver is based on a
anticipate, however, that
co ,nsideration of ambient water quality,
implementation of MS4 programs to
This waiver is available after a State or
address construction site runoff within EPA develops and implements Tlv~Ls
their jurisdiction will enhance overall for the pollutant(s} of concern from
NPDES compliance by construction site storm water discharges associated with
dischargers. EPA also notes that under
construction activity. This waiver is also
§ 122.35(b), the permitting authority
available for sites discharging to nonimpaired waters that do not require
may recognize its own program to
control storm water discharges from
TlVlDLs, When an equivalent analysis
construction sites in lieu of requiring
has determined allocations for small
such a program in an IvfS4’s NTDES
construction sites for the pollutant(s) of
permit, provided that the permitting
concern or determined that such
authority’s program satisfies the
allocations are not needed to protect
requirements of § 122.34(b)14),
water quality based on consideration of
including, for example, procedures for existing in.stream concentrations,
site plan reviews and consideration of
expected growth in pollutant

contributions ~rom all sources, and a
margin of safety. The Agency envision,
an equivalent analysis that would
demonstrate that water quality is not
threatened by storm water discharges
~rom small construction activity. This
waiver is discussed further below in the
sections titled TIVIDL Waiver and Water
Quality Issues.
The proposed rule included a waiver
based on "low predicted soil loss." This
waiver provision would have been
applicable on a case-by-case basis where
the annual soil loss rate for the period
of construction for a site, using the
Revised Universal Soil Loss Equation
(RUSLE}, would be less than 2 tons/
acre/year. The annual soil loss rate of
less than 2 tons/acre/year would be
calculated through the use of the RUSLE
equation, assuming the constants of no
ground cover and no runoff controls in
place.
Several commenters found the low
soil loss waiver too complex and
impractical, and stated that expertise is
not available at the local level to prepare
and evaluate eligibility for the waiver.
Another cornmenter questioned whether
two tons/acre/year was an appropriate
threshold for predicting adverse water
quality impacts. Two other commenters
said that RUSLE was never intended to
predict off-site impacts and is not an
indicator of potential harm to water
quality. EPA agrees with the
commentate on the difficulty associated
with determiuing and implementing
this waiver. Most construction site
operators are not familiar with the
RUSLE program, and the potential
burden on the permitting authority,
construction industry, USDA’s Natural
Resources Conservation Service and
conservation districts probably would
have been significant. The Agency has
not included this waiver in the final
rule.
Two commenters asked that EPA
allow States the flexibility to develop
their own waiver criteria but did not
suggest how the Agency (or affected
stakeholders) could evaluate the
acceptability of alternative State waiver
criteria. Therefore, the final rule does
not provide for any such alternative
waivers. If a State does seek to develop
alternate waiver criteria, then EPA
procedures afford the opportunity for
subsequent actions, for example, under
the Project XL Program in EPA’s Office
of Reinvention, which seeks cleaner,
smarter, and cheaper solutions to
environmental problems. Many
commenters suggested that EPA extend
these waivers to existing industrial
storm water regulations for construction
activity greater ~an 5 acres. These
construction site discharges are
IR001 81 46
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for construction site dischargers and
regulated as industrial storm water
discharges under CWA 40;~(p](2) and are permitting authorities because of the
not eligible.for such water quality-based difficulty in applying them to all small
sites.
waivers,
One commenter mentioned that
Two commenters were concerned that
waivers for the R factor (rainfallwaivers would create a potential for
significant degradation of small streams, erosivity) and soil loss are effluent
standards that have not been developed
EPA disagrees. If small streams are
in accordance with sections 301 and 304
threatened, the permitting au~ority
of the CWA. EPA disagrees that these
would choose not to provide any
sections are relevant to the designation
waivers. In addition, permitting
authorities may protect small streams by of sources in today’s rule. The waiver
provisions in this section of the rule are
designating discharges from small
jurisdictional because they affect the
construction activity based on the
potential for contribution to a violation scope of the universe of entities subject
to the N’PDES program. Therefore, the
of a watenquality standard or for
significant contribution of pollutants to waiver provisions are not themselves
substantive control standards
waters of the U.S,
implemented through NPDES permits,
Two commenters asked that the
waiver options be eliminated. They felt and thus, not subject to the statutory
it would create a 8ross inequity within criteria in sections 301 and 304.
Another commenter stated that
the construction community if some
waivers would allow exemptions to the
projects will not be subject to the
requirements of today’s rule. While the technology based requlremants and
comments may be valid, EPA disa~’ees would thus he inconsistent with the
two-fold approach of the CWA la
that waivers should be disallowed on
this basis. Construction site discharges technology based minimum and a water
that qualify for a waiver from permitting quality based overlay). EPA
acknowledges that the CWA does not
requirements are not expected to
present a threat to water quality, which generally provide for waivers for the
Act’s technolo~-based requirements,
is the basis for designation and
The waiver provisions do not create
regulation under today’s rule.
exemptions from technology-based
A number of commenters suggnsted
additional waivers in cases where new standards that apply to NPDES
development will result in no additional dischargers; they provide exemption
adverse impacts to water quality as
from the underlying requirement for an
compared to the existing development it NPDES permit in the first place,
replaces. EPA believes these waivers are Protection of water quality is the reason
these smaller sites are designated for
either unworkable or unnecessary. It
would be very difficult for most
regulation under NPDES. The Act’s two
construction operators to determine, as fold approach imposes more stringent
well as for other stakeholders to verify, " water quality based effluent limitations on a site-by-site basis, that ther~ is no
when technolo~-based limitations
applicable to regnlated disctmr~era are
potential for adverse impact to water
insufficient to meet water quality
quality compared to the replaced
standards. Under today’s rule, water
development,
Other commenters proposed waivers quality protection is the basis for
in cases where a local erosion and
determining which of the unregulated
sediment con~rul pro~ran~ covers the
sources should be radiated at all. Thus,
project or a separate waiver for small
todsy’srule is entirely consistent with
’
the Act’s two fold approach.
linear utility projects. Instead of
waivers, today’s rule addresses the first

suggestion through the qualifying
program provision described in the

section titled Cross-Refarencing State/
Local Erosion and Sediment Control

Programs below. Today’s rule provides
waivers for small linear projects in so
far as they satisfy conditions for low
rainfall erosivity. (See

§ 122.26(b)(15XiJ(A).)
Other commenters suggested waivers
based on distance to water body,
existence of vegetated buffer around

i. BainfalI-Erosivity Waiver. The

rainfall-brosivity waiver under
¯ § 122.26(b)(15)(i)(A) is intended to
exempt the requirements for a permit
when and where negligible rainfall/

Predicting Soil Erosion by Water: A
Guide to Conservation Planning With
the Revised Universal Soil Loss
Equation (RUSL~) (USDA, 1997).
This waiver is time-sensitive and is
dependent on when during the year a
construction activity takes place, how
long it lasts, and the expected rainfall
and intensity during that time. R factors
vary based on location. EPA anticipates
that this waiver opportunity responds to
concerns about the requirement for a
permit when it is not expected to rain,
especially in the arid areas of the U.S.
Under today’s i’ule, the permitting
authority could waive the requirements
for a permit for time periods when the
rainfall-erosivity factor ("R" in RUSLE)
is less than five during the period of
construction. For the purposes of
calculating this waiver, the period of
construction activity starts at the time of
initial disturbance and ends with the
time of final stabilization. The operator
must submit a written certification to
the Director in order to apply for such
a waiver. EPA believes that t.hose areas
receiving negligible rainfall during
certain times of the year are unlikely to
have storm events causing discharges
that could adversely impact receiving
streams. Consequently, BMPs would not
be necessary on those smaller sites. This
waiver is most applicable toprojects of
short duration and to the aridregions of
the country where the occurrence of
rainfall follows a cyclic patteru~
between no rain and extremely heavy
rain. EPA review of rainfall records for
these areas indicates that, during
periods of the year when the number of
events and quantity of rain are low,
storm water discharges from the smaller
construction sites regulated under
today’s rule should be minimal.
Some commenters supported the use
of the R factor as a waiver, while others
felt that a waiver based on rainfall
statistics ignores the fact that it may rain
on any given day and it is the
cumulative effect of wet weather
discharges which cause water quality

impairments. A commenter also asked
what happens in "El Nino" years when
significantly more rainfall than normal
occurs. Another commenter also

runoff-erosivity is expected. In the
expressed concern that this waiver was
development of the Universal Soil Loss not based on a measured water quality
Equation, analysis of data indicated that "impact. hut instead on an indicator of
when factors other than rainfall are held potential impact. In response to the
constant,.soil loss is directly
previous comments, EPA notes that.
proportional to a rainfall factor
under CWA 402(p)I6), sources are
composed of total storm kinetic energy designated on their potential for adverse
times the maximum 30 minute
impact. Designation under the section is
intensity, The average annual sum of the prospective, not retrospective or
storm energy and intensity values for an remedial only. For that reason, the

water body, slope of disturbed laud, or
if discharging to very large bodies of
area comprise the R factor--the rainfall
water. As a result of public outreach,
erosivity index. A detailed explanation
EPA believes that these proposed
waivers would be generally unworkable of the R factor can be found in

waivers under today’s rule also operate

prospectively. EPA wanted to waive
requirements for sites with little
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potential to impair water quality, and
the R factor is the most straightforward
way to do this. The permitting
authority, if electing to use waivers,
could always suspend the use of
waivers in certain~’eas or during
certain times. In addition, the
permitting authority may choose to use
a lower R factor threshold than the one
set by EPA. Application of this waiver
is at the discretion of the permitting
authority, subject only to the limitation
that R factors cannot exceed 5.
One commenter expressed the need
for EPA to provide a justification for the
threshoId value used for the R factor,
None of the commenters included any
data to show that EPA’s proposed R
factor of’2 was either too high or too
low. EPA is using the R factor as an
indicator of the potential to impact
water quality. In an effort to determine
which R threshold should be used, EPA
conducted additional analysis of the
rainfall/runoff erosivity factor for 134
sites across the country. For an R factor
threshold of 5, approximately 12% of
sites would be waived if the project
period lasted 6 months, 2?% for 3
months, 47% for 1 month, and 60% of
sites would be waived ff the project
lasted for only 15 days. None of the 134
sites would be waived if the project
lasted an entire year. For an R factor
threshold of 2, approximately 9% of
sites would be waived if the project
period lasted 6 months, 15% for 3
months, 31% for I month, and 43% for
15 days. For an R factor threshold of 10,
approximately 22% of sites would be
waived if the project period lasted 6
months, 37% for 3 months, 60% for I
month, and 78% for 15 days. EPA
believes that an R factor of 5 is an
adequate threshold to waive
requirements for sites because they
would not reasonably be expected to
impair water quality,
EPA will develop, as part of the tool
box described in section II.A.5,
guidance materials and computer or
web-accessible programs to assist
permitting authorities and construction
site discharges in determining if any
resulting storm water discharges from
specific projects are eligible for this
waiver,
ii. Water ~.uality Waiver. The water
quality waiver under
§ 122.26(b)(15)(i)(B1 is available where
storm water controls are not needed
based on a comprehensive, locationspecific evaluation of water quality
needs. The waiver is available based on
either an EPA-approved "total
maximum daily load" (TMDL) under
section 303(d) of the CWA that
addresses the pollutant(s) of concern or,
for sites discharging to non-impaired

waters that do not require TMDLs, an
solids. Although several TMDLs for
equivalent analysis that has either
sediment and related parameters have
determined allocations for small
been established. EFA does recognize
construction sites for the pollutant(s) of that currently it is extremely difficult to
concern or determined that such
develop TMDLs for sediment. EPA is
allocations are not needed to protect
partially addressing this Concern by
water quality based on consideration of clarifying in today’s rule that the
existing in-stream concentrations,
waivers may be based on a TMDL or
expected growth in pollutant
equivalent analyses for sediment or one
contributious from all sources, and a
of the various pollutant parameters that
margin of safety. The pollutants of
are a proxy for sediment. These include
concern that must be addressed include TSS, turbidity and siltation.
sediment or a parameter that addresses
Other c.ommenters noted that this
sediment (such as total suspended
waiver was unattainable if a TI~DL or
solids (TSS), turbidity or siltation) and equivalent analysis must be available for
any other pollutant that has been
every pollutant that could possibly be
present in any amount in discharges
identified as a cause of impairment of
any water body that will receive a
from small construction sites regardless
discharge from the construction activity, of whether the pollutant is causing
The operator must certify to the NPDES water quality impairment. Commenters
permitting authority that the
asked that EPA identify what constitutes
construction activity will take place,
the "pollutants of concern" for which a
TMDL or its equivalent must be
and storm water discharges will occur,
within the applicable drainage area
developed. EPA has revised the
evaluated in the TMDLs or equivalent
proposed rule in response to these
analyses,
concerns.
Today’s rule modifies the approach in
In order for discharges from
construction sites under five acres to
the proposed rule. EPA proposed to
allow a waiver of permit requirements qualify for the water quality waiver of
today’s rule, the construction site
for small construction if storm water
controls were determined to be
operator must demonstrate that storm
unnecessary based on "wasteload
water controls are not necessary for
allocations that are part of’total
sediment or a parameter that addresses
maximum daily loads’ [TMDLs) that
sediment (such as TSS, turbidity or
address the pollutants of concern," or "e siltation) and any other pollutant that
comprehensive watershed plan,
has been identified as a cause of
implemented for the water body, that
impairment of any water body that will
includes the equivalents of TlVlDLs, and receive a discharge from the
construction activity. Even if the water
addresses the pollutants of concern."
Connnanters asked for clarification of body is not currendy impaired for
the terms "comprehensive watershed
sediment, today’s rule requires an
plans" and "equivalent ofTMDLs." EPAanalysis of the potential impacts of
intended that both terms would include sediment because the storm water
a comprehensive analysis that
discharges from the construction
determines that controls on small
activity will be a new source of loading
construction sites are not needed based
to the water body that could constitute
on consideration of existing in-stream
a new impairment. Because the water
concenu’ations, expected growth in
body will not necessarily have been
pollutant contributions from all sources, included on a "303[d) list" and a TMDL
and a margin of safety. Today’s rule
will not necessarily be required, the rule
makes this clarification,
continues to allow an analysis that is
One commenter pointed out that there the equivalent of a TMDL The
are no water quality standards for
designation of storm water discharges
suspended solids, the major pollutant
from small construction activity for
expected in discharges from
regulatinn in today’s rule is intended to
construction activity. The commenter
control pollutants other than sediment.
asserted that no waiver would ever be
This waiver provision requires a TMDL
available. Another commenter noted
or equivalent analysis for a pollutant
that there are no sediment criteria
other than gross particulates (i.e.,
developed for s~reams, also making this sediment and other particulate-focused
waiver useless. EPA notes that a number pollutant parameters) only if the
of States and Tribes have water quality,
receiving water is currently impaired for
standards that address TSS, which are
that pollutant.
narrative in form, and that may serve as
One commenter expressed the
a basis for water quality-based effluent
concern that construction operators will
limits. As efforts to identify
not know if they are in a watershed
impairments and improve water quality covered by a T/vfDL. To the extent this
progress, some States may yet develop
is an operator’s concern, he or shez:ould
water quality standards for suspended
contact their NPDES permitting
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authority before applying for permit
§ 122.28[b)(2)(v]]. Under this approach, comprehensive of the various
requirements for the whole project, it
coverage to determine if receiving water the NPDES permitting authority will
is subject to a TIVIDL. Alternativel-y, the have the discretion to decide whether or. could avoid confusion due to differing
permitting authority could identify the not to require NOIs for discharges from requirements for different sections of
the project. In addition, linear utility
TIVIDL (or equivalent analysis) areas in construction activity less than 5 acres,
the general permit or another operator-~ Compared to the existing storm water
projects, which usually have a shorter
regulation, the permitting authority thus project period, are more likely to be
accessible information source,
Another commenter expressed the
has increased.flexibility in program"
eligible for the rainfall erosivity waiver.
concern that a TMDL waiver is likely to implementation. EPA does recommend
une commenter stated there was no
be ineffective because the TMDL list is
the use of NOIs, however because NOIs reason to delay the application period
submitted only once every 2 years. By
track permit coverage and provide a
for regulated storm water discharges
useful ir~ormation source to prioritize
from small construction activities. The
the time a water is listed, the activity
inspections or enforcement. Requiring
may have been completed and
commenter requested that the newly
stabilized. T.he commenter argued that, an NOI allows for greater accountability regulated construction site discharges
ira watershed is impaired due to
by, and tracking of, dischargers. This
should be required to seek permit
s~diment from construction, then storm simple permit application and reporting coverage within 90 days, as opposed to
water controls will still be needed,
mechanism also allows for better
3 years, of the effective date of the rule.
because small construction can only be
out~each to the regulated community,
The Agency does not accept this
waived when it is not identified as a
uses an existing and familiar
request. EPA anticipates that NPDES
source of impairment. In response, EPA mechanism, and is consistent with the
permitting authorities will need one to
notes that an analysis that is the
existing requirements for storm water
two years to develop adequate legal
equivalent of a TMDL (specifically,
discharges from larger construction
authority to implement a program to
equivalent to the component of a TIvIDL activities. Today’s rule does not amend address this new category of discharges,
that comprehensively analyses existing the requirement for NOIS in general
as well as to develop and issue general
ambient conditions against the
permits for storm water discharges from permits. Moreover, to ensure effective
Plicable water quality standards) may construction activity disturbing 5 acres
implementation to protect water quality,
o provide a basis for waiver from the for more. See § 122.28(bJ[2)(v).
regulatory authorities will need
default 1 acre designation. Also, even if
EPA expects that the vast majority of additional time to inform small
a water has been identified as impaired discharges of storm water associated
construction site operators of
for sediment, it is possible that a site or with small construc~on activity
requirements and provide guidance and
category of sites may receive an
identified in §’J.22.2603)(15) will be
training on these requirements.
allocation that is sufficiently.high
regulated through general permits. In
Finally, IEoA received a comment
requesting that the three year file
enough to allow discharges without
the event that an NPDES permitting
storm water controls,
authority decides to issue an individual" retention requirement be deleted for
construction permit, however,
discharges from smell consm~ction
c. Permit Process and Administration
individual application requirements for sites. While EPA recognizes that the
three year record retention schedule
The operator of the construction site,
these construction site discharges are
as with any operator of a point source
found at § 122.26(c)(1)(ii). For any
may be unnecessary for certain
discharge, is responsible for obtaining
construction projects, the Agency has
discharges of storm water associated
coverage under a NPDES permit as
with small construction activity
determined it is necessary to retain files
required by § 122.21(b). The "operator" identified in § 122.26(b)(15) that are not after the completion of the project to
of the construction site, as explained in authorized by a general permit, a permit ensure permit compliance, including
the current NPDES construction general application made pursuant to
applicable construction site stabilization
enabling permit termination for such
§ 122.26(c) must be submitted to the
tlthermit,
is
typically
the
party
or
palsies
at either individually or collectively Director by 3 years and 90 days after
sites.
meet the following two criteria: (1)
publication of the final rule.
d. Cross-Refarencing State, Tribal or
Operational control over the site
Some commenters expressed concern Local
Erosion and Sediment Control
specifications, including the ability to
that linear construction projects
Programs
make modifications in the
roads, highways, pipelines) that cross
specifications: and (2) day-to-day
In developing the NPDES permit
. several jurisdictions will have to
requirements for construction sites less
operational control of those activities at comply with multiple sets of
the site necessary to ensure compliance requirements from various jurisdictions, than 5 acres, members of the Storm
Water Phase II FACA Subcommittee
with permit conditions (63 FR 7859). If including multiple local governments
more than one party meets these
and States. EPA is limited in its options asked EPA to try to minimize
redundancy in the const~’uction permit
criteria, then each party involved would to address these concerns because the
typically be a co-permittee with any
Agency cannot issue NPDES permits in requirements. In response, today’s rule
at § 122.44(s) provides for incorporation
other operators. The operator could be
States authorized to implement the
the owner, the developer, the general
NPDES program nor preempt other more of qualifying State, Tribal or local
stringent local and State requirements,
erosion and sediment control program
contractor, or individual contractor,
requirements by reference into the
When responsibility for operational
EPA believes, however, that the option
control is shared, all operators must
for incorporating by reference the State, NPDES permit authorizing storm water
discharges from construction sites
apply.. ,
Tribal or local requirements (see
in to,lay s rule, EPA is not requiring
discussion in Section ]2.L2.d., Cross(described under §§ 122.26(b)(15) and
an NOI for NPDES general permits for Referencing State/Local Erosion and
(b)(14)(x)). The incorporation by
storm water discharges from
Sediment Control Programs) should
reference approach applies not only to
construction activities regulated by
limit the administrative burden on the
the newly regulated storm water
§ 122.26(b)(15) if the NPDES permitting operator responsible for discharges f~om discharges (from construction activity
authority finds that the use of NOIs
linear constr~ction projects. If the
disturbing between 1 and 5 acres,
would he inappropriate (see
operato.r were to implement the most
including designated sites, but

~s
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erosion and sediment control
excluding waived sites) but also to
requirements, consu’uction site
discharges from construction activity
operators satisfy both local and NPDES
disturbing 5 or more acres already
covered by the existing storm water
permit requirements without
duplicative effort. At the same time,
regulations. For this latter category of
discharges from construction activity
noncompliance with the referenced
local requirements will be considered
disturbing 5 or more acres, the
noncompliance with the IVPDES permit
inc0rpomtion by reference approach
which is federally enforceable.’ The
requires that the pollutant control .
NPDES permitting authority will, of
requirements from thd incorporatea
course, retain the discretion to decide
pro~am also satisfy the statutory
whether to include the alternative
standard for limitations representing
application of the best available
requirements in the general permit. EPA
believes that this approach will best
technolo~y economically achievable
(BATI and best conventional pollutant
balance the need for consideration of
control technology [BCT).
specific local requirements and local
¯For permits issued for discharges from implementation with the need for
small construction activity defined
federal and citizen oversight, and will
under §’122.26(b)(15), a qualifying State, extend supplemental NPDES
Tribal, or local erosion and sediment
requirements to control storm water
contr.ol program is one that includes the discha~es from construction sites,
EPA de~eloped the "incorporation by
program elements described under
§ 122.44(S)(1). These elements include reference" approach based on
requirements for construction site
implementation efforts designed by the
operators to implement appropriate
State of lCdchigan. Michigan relies on
erosion and sediment control BMPs,
localities to develop substantive
controls for storm water discharges
requirements to control waste, a
requirement to develop a storm water ¯ associated with construction activities
pollution prevention plan, and
on a localized basis. Localities,
requirements to submit a site plan for
however, are not required to do so. In
review. A storm water pollution
areas where the local authority does not
prevention plan includes site
choose to participate, the State
descriptions, descriptions of appropriate administers the sedimentation and
’erosion control requirements. The State
control measures, copies of approved
State, Tribal or local requirements,
agency, as the NI~DES permitting
authority, receives an NOI (termed
maintenance procedures, inspection
procedures, and identification of non"notice of coverage" by Michigan)
storm water discharges. The
under’the general permit and tracks and
construction site’s permit would require exercises oversight, as appropriate, over
it to follow the requirements of the
the activity causing the storm water
qualifying local progrem rather than
discharge. Michigan’s goal under these
require it to follow two different sets of procedures is to utilize the existing
requirements. If a partially-qualifying
erosion and sediment control program
program does not have all of the
infrastructure authorized under State
elements described under § 122.44(s)(1), law for storm water discharge
then the NPDES permitting authority
re~,,ulation. (See U.S. Environmental
may still incorporate language in the
Protection Agency, Office of Water.
small construction site discharge’s
January 7, 1994. Memo: From Michael
permit that requires the consU’uction
B. Cook, Director OWEC, to Water
site operator to follow the progrem, but Management Division Directors,
the construction site discharge permit
Regarding the "Approach Taken by
also.must incorporate the missing
Iviichigan to I~e~ulate Storm Water
required elements in order to satisfy
Discharges from Construction’
CWA requirements.
Activities.")
The term "local" refers to the
Most commenters supported the
geographic area of applicability, not the general concept of incorporating by
form of government that develops and
reference qualifying pro~rzuns. Two
administers the program. Thus, a
commenters expressed concern that
qualifying federal erosion and cuncrol
different local construction
program, such as certain programs
requirements will create an impossible
developed and administered by the
regulatory scheme for builders who
federal Bureau of Land Management,
work in different localities. EPA
believes that allowing States to
could be a qualifying local program,
As a result of this provision,-local
incorporate qualifying programs by
requirements will, in effect, provide the reference will minimize the differences
substantive coustruction site erosion
for builders who work in different areas
and sediment control requirements for
of the State. These differences already
the NPDES permit authorization,
exist, however, not only for erosion~and
Therefore, by following one set of
sediment controls, but also other aspects

of construction. In any event, the
criteria for qualification for localized
programs should provide a certain
de~’ee of standardization for various
localities’ requirements. EPA expects
that the new rule for construction and
post-construction BIvfPs being
developed under CWA section 304{m}
will also encourage standardization of
local requirements. {See discussion of
this new rulemaking in section II.D.1,
Federal Pole of this preamble).
Two commenters requested that an
"incorporation by reference" should
include permission, in writing, f~m the
qualifying local program administrator
because of a perceived extra burden on
the referenced prob.’am. Any program
requirements incorporated by reference
in MPDES permits should already apply
to construction site dischargers in the
applicable area and therefore should not
add any additional burden to the
referenced pro~arn. EP.~. has lef~ to the
discretion of the permitting authority
the decision on whether to seek
permission from the qualifyin~ program
before cross-referencin~ it in an NPDES
permit.
One commenter stated that a
qualifying local program should require
a SWPPP. The proposed rule defined
the qualifying local program as a
program the meets the minimum
program requirements established in the
proposed construction minimum
control measure for small lVlS4s. To
ensure consistency in the cunu~ls for
storm water discharges between the
lar~er, already re.dated construction
sites and the discharges from smaller
sites that will be regulated as a remit of
today’s rule, EPA has made a change to
define a qualifying local program as one
that includes the elements described in
§ 122.44[s][1). Section
requires the development and
implementation of a storm water
pollution prevention plan as a criterion
for qualification of local progrems for
incorporation by reference. As noted
above, if a qualifying program does not
include all the elements in §
then the permittin~ authority will need
to specify the missing elements in order
to rely on the incorporation by reference
approach.
One commenter asked what happens
in regard to the use of qualifying
programs when a construction site
operator is also the qualifyin~ local
program operator. The provision for
incorporation by reference applies in
this situation also. The local program
operator will be required to comply
with requirements it has established for
others.
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unregulated storm water discharges for
e. Alternative Approaches
Another commenter stated that the
designation for regulation in
potential
fines
under
the
NPDES
EPA received a number of comments program will encourage compliance and potential
today’s rule started with an examination
on alternative permitting approaches,
will be much stronger than any fines a
of approximately 7.7 million
Several commenters supported
commercial, retail, industrial, and
local
program
may
have.
EPA
agrees
regulating discharges only from those
institutional facilities identified as
that the NPDES program is the best
construction sites within urbanized
"unregulated." In general, the
approach
to
address
water
quality
areas. Other commenters opposed this
distribution of these facilities follows
impacts
from
construction
sites
and
approach. EPA chose to address storm
benefits such as accountability the distribution of population, with a
water discharges from construction sites provides
large percentage of facilities
and federal enforcement,
located both within and outside
A number of commenters supported
concentrated within urbanized areas
urbanized areas because of the potential issuing one permit for each construction (see page 4-35 of the Report). This
for adverse water quality impact from
company, instead of a permit for each
examination resulted in identification of
storm water discharges from smaller
individual construction activity {also
two general classes of facilities with the
sites in all areas. Regulating only those requested for storm water discharges
potential for discharging pollutants to
sites within urbanized areas would have from the larger, already regulated
waters of the United States through
exciude~i a large number of potential
construction sites}. Other commenters
storm water point sources.
contributors to water quality
The first group {Group A) included
found that a ’licensing’ program for
impairment and would not address large construction site operators would have
sources that are very similar, or
areas of new development occurring on many problems, including identifying
identical, to regulated "storm water
~he outer fringes of urbanized areas. In
who to permit and tracking information discharges associated with industrial
fact, designating only small construction on active si~es. EPA is regulating only
activity" but that were not included in
discharges within urbanized areas might the storm water discharges associated
the existing storm water regulations
create a perverse incentive for building with construction activity from small
because EPA used SIC codes in defining
only outside urbanized areas. Such an
sites, not the construction activity itself, the universe of regulated industrial
incentive would be inconsistent with
Separate NPDES permits (either
activities. By relying on SIC codes, a
the Agency’s intention behind
individual or general permit coverage) classification system created to identify
designating to protect water quality. The for consrrnction site discharges avoid
industries rather than environmental
Agency intends that designation to
pote~itial problems in ~racking sites and impacts fzom these industries
protect water quality in today’s rule
discharges, some types of storm water
operator accountability. Section
should be both remedial and preventive. 122.28Co}[2}{v} gives permitting
discharges that might otherwise be
A number of commenters encouraged authorities the option to issue a general
considered "industrial" were not
EPA to cover municipal cdnstruction
permit without requiring an NOI. If an included in the existing NPDES storm
activities under the small MS4 general NOI is not required for each activity,
water program. The second general class
permit, instead of issuing a separate
of facilities (Group B) was identified on
permitting authorities could pursue
N’PDES construction permit to these
other options such as a company-wide
the basis of potential for activities and
municipal construction projects.
pollutants that could contributa to storm
NOI, license instead of an NOI, or
Similarly, a number of commenters
another mechanism,
water contamination.
supported EPA giving industrial
EPA estimates that Group A has
~-.
Other
Sources
facilities the option of having storm
approximately 100,000 facilities.
In the Storm Water Discharges
water from construction activities on the
Discharges from facilities in this group,
site covered by the industrial storm
PotentJaIIy Addressed by Phase Eo/ the which may be of high priority due to
water permit. Several other commenters NatJona] Pollutant Discharge
their similarity to regulated storm water
found that combining multiple permit
F,]imination System Storm Water
discharges from industrial facilities.
Prepare. Report to Congress, March
types under one general permit
include, for example, auxiliary facilities
introduced a degree of complexity
1995, {"Report"} submitted by EPA
or secondary activities {e.g.,
pursuant to CWA section 402{p){5), EPA maintenance of construction equipment
which was confusing to permitteas,
Permitting authorities have th~ option of examined the remaining unregulated
and vehicles, local trucking for an
combining MS4 and construction
point sources of storm water for the
unregulated facility such as a grocery
potential to adversely affect water
store) and facilities intentionally
permits or industrial and construction
omitted Irom existing storm water
permits, however, specific requirements quality. Due to very limited national
regulations {e.g., publicly owned
for each would still need to be included data on which to estimate pollutant
loading.~ on the basis~of discharge
treatment works with a design flow of
in the permit issued. EPA .agrees that
categories, the discussion of the extant
less than 1 million gallons per day,
this would probably result in a more
ofum’egulated storm water discharges is landfills that have not received
complex and confusing permit
limited’to an analysis of the number and industrial waste).
compared to the existing component
Group B consists of nearly one
geographic distribution of the
permits,
Several commenters supported an
unregulated storm water discharges,
million facilities. EPA organized Group
alternative for regulated small MS4s
Therefore, EPA is not designating any
B sources into 18 sectors for the
where a local qualified program alone, additional unregulated point sources of
purposes of the Report. The automobile
without an NPDES permit, is sufficient storm water on a nationwide, categorical service sector (e.g., gas/service stations,
to enforce compliance with construction basis. I~stead, the.remainder of the
general automobile repair, new and
sources will be regulated based on case- used car dealerships, car and truck
site discharge requirements. On the
other hand, one commenter stated that
by-case post-promulgation designations rental) makes up more than one-third of
linking the local construction erosion
by the lXrPDES permitting authority,
the total number of facilities identified
and sediment control program to the
EPA did, however, evaluate a variety in all 18 sectors.
EPA conducted a geographical
existing NPDES program for storm water of categories of discharges for potential
from larger construction has driven
designation in the Report. EPA’s efforts analysis of the industrial and
commercial facilities in Groups A and
improvements in many local programs, to identify sources and categories of
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B. The g~ographical analysis shows that
the majority are located in urbanized
areas (see Section 4.2.2, Geographic
Extent of Facilities, in the Report). In
general, about 61 percent of Group A
facilities and 56 percent of Group B
facilities are located in urbanized areas.
The analysis also showed that nearly
twice as many industrial facilities are
found in all urbanized areas as are
found in large and medium
municipalities alone. Notable
exceptions to this generalization
included lawn/garden establishments,
small unregulated animal feedlots.
wholesale livestock, farm and garden
machinery repair, bulk. petroleum
wholesale, farm supplies, lumber and
building materials, agricultural
chemical dealers, and petroleum
pipelines, which can frequently be
located in smaller municipalities or
rural areas,
In identifying potential categories of
sources for designation in today’s
notice. EPA considered d~signation of
discha~es from Group A and Group B
facilities. EPA applied three criteria to
each potential category in both groups
to determine the need for designation:
(1) The likelihood for exposure of
pollutant sources included in that
category, (2) whether such sources were
adequately addressed by other
environmental programs, and (3)
whether sufficient data were available at
this time on which to make a
determination of potential adverse water
quality impacts for the category of
sources. As discussed previously, EPA
searched for applicable nationwide data
on the water quality impacts of such
categories of facilities,
By application of the first criterion,
the likelihood for exposure, EPA
considered the nature of potential
pollutant sources in exposed portions of
such sites. As precipitation contacts
industrial materials or activities, the
resultant runoff is likely to mobilize and
become contaminated by pollutants. As
the size of these exposed areas
increases, EPA expects a proportional
increase in the pollut~mt loadings
leaving the site. If EPA concluded that
a category of sources has a high
potential for exposure of raw materials,
intermediate products, final products,
waste materials, byproducts, industrial
machinery, or industrial activity to
rainfall, .the Agency rated that category
of sources as having "high" potential for
~dverse water quality impact. EPA’s
application of the first criterion showed
that a number of Group A and B sources
have a high likelihood of exposure of
pollutants.
Through application of the second
criterion, EPA assessed the likelihood

that pollutant sources are regulated in a
comprehensive fashion under other
environmental protection programs,
such as programs under the Resource
Conservation and Recovery Act (RCRA)
or the Occupational Health and Safety
Act (OSHAL If EPA concluded that the
category of sources was sufficiently
addressed under another program, the
Agency rated that sours, e category as
having "low" potential for adverse
water quality impact. Application of the
second criterion showed that some
categories were likely to be adequately
addressed by other programs,
After application of the third
criterion, availability of nationwide data
on the various storm water discharge
categories, EPA concluded that available
data would not support any such
nationwide designations. While such
data could exist on a regional or local
basis, EPA believes that permitting
authorities should have flexibility to
regulate only those categories of sources
contributing to localized water quality
impairments.
EPA received comments requesting
designation of additional industrial,
commercial and retail sources (e.g.
industrial activity "look-alikes", roads,
commercial facilities and institutions,
and vehicle maintenance facilities) in
the final rule. because the commenters
believe that the data exist to support
national designation of some of these
sources. Other comments were received
opposing designation of any additional
sources. Today’s rule doe’s not designate
any additional industrial or commercial
category of sources either because EPA
currently lacks information indicating a
consistent potential for adverse water
quality impact or because of EPA’s
belief that the likelihood of adverse
impacts on water quality is low, with
some possible exceptions on a more
local basis. Since the time the Agency
submitted the Report, EPA has
continued to seek additional data and
has requested available data from the
F.ACA members. If sufficient regional or
nationwide data become available in the
future, the permittin~ authority could at
that time designate a category of sources
or individual sources un a case-by-case
basis. Therefore, today’s rule encourages
control of storm water discharges from
Groups A and B through self-initiated,
voluntary BMPs, unless the discharge
(or category of discharges) is designated
for permitting by the permitting,
authority. See discussion in section I.D.,
EPA’s Reports to Congress.
3. ISTEA Sources
Provisions within the Intermodal
Surface Transportation and Efficiency
Act (ISTEA) of 1991 temporarily

exempted storm water discharges
associated with industrial activity that
are owned or operated by municipalitieo
serving populations less than 100.000
people (except for airports, power
plants, and uncontrolled sanitary
landfillsJ from the need to apply for or
obtain a storm water discharge permit
(section 1068{c} of ISTEA). Congress
extended the N’PDES permitting
moratorium for these facilities to allow
small municipalities additional time to
comply with N’PDES requirements for
certain sources of industrial storm
water. The August 7. 1995 storm water
final rule (60 FI~ 40230) ftut.her
extended this moratorium until August
7, 2001. However, today’s rule changes
this deadline so that previously
exempted industrial facilities owned or
operated by municipalities serving
populations less than 100,000 people,
must now submit an application for a
permit within 3 years and 90 days from
date of publication of today’s rule.
EPA received comments
recommending that permit requirements
for municipally owne~l or operated
industrial storm water discharges,
including those previously exempt
under ISTEA, be included in a single
NTDES permit for all MS4 storm water
discharges. The existing NPDES
regulations already provide permitting
authorities the ability to issue a single
"combination" permit for lOIS4
discharges. However, if the permitting
authorities chose to issue this type of
permit, they must make sure that in
doing so, they are not creating a double
standard for industrial facilities covered
under the combination permit versus
those covered under separate general or
individual permits. In order to avoid
this double standard, combination
permits would have to contain
requirements that are the same or very
similar to the requirements found in
separate MS4 and industrial permits,
i.e., the minimum measures and other
necessary requirements of an MS4
permit, and the SWPPP, monitoring and
reporting requirements, and other
necessary requirements of an industrial
permit. If such a combined MS4 general
permit were issued, the regulations
require that each discharger submit
NOIs for their respective discharges,
except for discharses from small
construction activities. Flexibility exists
in developing a combination NOI which
could reduce the need to submit
duplicative information, e.g. owner/
operator name and address. The
combination NOI would still need to
require specific information for each
separate municipally owned or operated
industrial location, including
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special regulatory attention, but do not
fall nearly into a discrete,
predetermined category. Today’s rule
preserves the regulatory authority to
subsequently address a source (or
category of sourcesJ of storm water
discharges of concern on a localized or
regional basis. For example, as States
and EPA implement TMDLs, permitting
authorities may need to designate some
point source discharges of storm water
on a categorical basis either locally or
regionally in order to assure progress
toward compliance with water quality
standards in the watershed,
EPA received comments asking that
§ :t22.26(a)[9)(i)(D) as proposed be
modified to include specific language
clarifying the permitting authority’s
ability to designate additional sources
on a categorical basis as explained in
the preamble to the proposed rule. One
comment requested that the designation
language include "categories of sources
on a Statewide basis. °’ EPA agrees that
the intent of the language may not have
been clear regarding categorical
designation. Today’s rule modifies
subsection (D) to clarify that the
designation authority can be applied
4. Residual Designation Authority
within different geographic areas to any
The NPDES permitting a~thority’s
single discharge (i.e., a specific facility],
existing designation authority, as well
or category of discharges that are
as the petition provisions are being
contributing to a violation of a water
retained. Today’s rule contains two
quality standard or are significant
provisions related to designation
contributors of pollutants to waters of
authority at §§ 122.26{a}{9}{i}{C} and {D). the United States. The added term
Subsection (C} adds designation
"within a geographic area" allows
authority where storm water controls
"State-wide" or "watershed-wide"
are needed for the discharge based upon designation within the meaning of the
wasteload allocations that are part of
terms.
TIvlDLs that address the pollutant{s} of
One commenter questioned the
¯ concern. EPA intends that the NPDES
Agency’s legal authority to provide for
permitting authority have discretion in
such residual designation authority. The
the.matter of designations based on
stakeholder argued that the lapse of the
TMDLs under subsection (C).
October ~10 1994. permitting moratorium
Subsection {D} carries forward residual under CWA section 402{p}{I} eliminated
designation authority under former
the significance of the CWA section
§ 122.26(g), and has been modified to
402(p)(2) exceptions to the moratorium,
provide clarification on categorical
including the exception for discharges
designation. Under today’s rule, EPA
of storm water determined to be
and authorized States continue to
contributing to a violation of a water
exercise the authority to designate
quality standard or a significant
remaining unregulated discharges
contributor of pollutants under CWA
composed entirely of storm water for
section 402(p}{2){E). The stakeholder
regulation on a case-by-case basis
further argued that EPA’s authority to
{including § 123.35). Individual sources designate sources for regulation under
are subject to regulation if EPA or the
CWA section 402{p}{6} is limited to
State, as the case may be, determines
storm water discharges other than those
that the storm water discharge from the described under CWA section 402(p){2).
source contributes to a violation of a
Boca.use CWA section 402{p}{2){E)
water quality standard or is a significant" describes individually designated
contributor of pollutants to waters of the discharges, the stakeholder concluded
United States, This standard is based on that regulations under CWA section
the text of section CWA 402{p}. In
402(p}{6} cannot provide for posttoday’s rule, EPA believes, as Congress
promulgation designation of individual
did in drafting section CWA
sources. EPA disagrees.
402{p)(2}{E}, that individual instances of First, as explained previously, EPA.
storm water discharge might warrant
anticipates that NPDES permitting
construction projects disturbing 5 or
more acres. The regulations at
§ 122.28{b)(2)(ii) list the necessary
contents of an NOI, which require: the
facility name, facility address, type of
facility or discharge and receiving
strasm.for each industrial discharge
location. When viewed in’its entirety, a
combination permit, which by necessity
would need to contain all elements of
otherwise separate industrial and MS,~
permit requirements, and require NOI
information for each separate industrial
activity, may have few advantages when
compared to obtaining separate MS4
and industrial general permit coverage.
In order to allow the permitting
authority to issue a single storm water
permit for the MS4 and all municipally
owned or operated industrial facilities,
including those previously exempt
under ISTEA, today’s rule requires
applications for ISTEA sources within 3
yrs and 90 days from date of publication
of today’s rule. The permitting authority
has the ultimate decision to determine
whether or not a single allencompassing MS4 permit is
appropriate,

authorities may yet determine that
individual unregulated point sources of
storm water discharges require
regulation on a case-by-case basis. This
conclusion is consistent with the
Congress’ recognition of the potential
need for such designation under the first
phase of storm water regulation as
described in CWA section 402(p)(2)(E).
Under CWA section 402(p)(2)(E),
Congress recognized the need for both
EPA and the State to retain authority to
regulate unregulated point sources of
storm water under the NPDES permit
program. Second, to the extent that
CWA section 402(p)(6) requires
designation of a "category" Of sources,
the permitting authority may designate
such (as yet unidentified) sources as a
category that should be regulated to
protect water quality. Though such
sources may exist and discharge today,
if neither EPA nor the State/Tribal
NPDES permitting authority has
designated the source for regulation
under CWA section 402(p)(2)(E) to date,
then CWA section 402{p)(6) provides
the authority to designate such sources.
The Agency can designate a category
of "not yet identified" sources to be
regulated, based on loca~ concerns, even
if data do not exist to support
nationwide regulation of such sources.
EPA does not interpret the language in
CWA section 402(p} to preclude States
from exercising designation authority
under these previsions because such
designation {and subsequent regulation
of designated sources} is within the
"scope" of the NPDES program.
EPA also believes that sources
regulated pursuant to a State
designation are.part of {and regulated
under} a federally approved State
NPDES program, and thus subject to
enforcement under CWA sections 309
and 505. Under existing NPDES State
program regulations, State programs that
are "greater in scope of coverage" are
not part of the federally-approved
program. By contrast, any such State
regulation of sources in this "reserved
category" will be within the scope of the
federal program because today’s rule
recognizes the need for such post
promulgation designations of
unregulated point sources of storm
water. Such regulation will be "more
stringent" than the federal program
rather than "greater in scope of
coverage" {40 CFR 123.1(h)).
EPA does not interpret the
congressional direction in CWA section
zi02{p}(6) to preclude regulation of point
sources of storm water that should be
regulated to protect water quality.
Under CWA section 510, Congress
expressly recognized and preserved the
authority of States to adopt and enforce
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more stringent regulation of point
sources, as well as any requirement
respecting the control or abatement of
pollution. Section 510 applies, "except
as expressly provided" in the CWA.,
CWA section 502(14) does expressly
provide affirmative limitations on the
regulation of certain pollutant sources
through the point s~urce control
program, the NPDES permitting
program. Section 502(14) excludes
agricultural storm water and return
flows from irrigated agriculture from the
definition of point source, and section
402(1) limits applicability of the section
402 permit prelim for return flows
from irrigated a~riculture, as well as for
storm water runoff from certain oil, gas,
and mining operations. Unlike sections
502(14) and 402(I), EPA does not
interpret CWA section 402(p}(6) as an
express provision limiting the authority
to designate point sources of storm
water for regulation on a case-by-case
basis after the promulgation of final
regulations. Any source of storm water
discharge is encouraged to assess its
potential for storm water contamination
and take preventive measures against
contamination. Such proactive actions
could result in the avoidance of future
regulation,
One comment was received
requesting clarification of the term
"non-municipal" in § 122.26(a)(9)(ii).
The commenter is concerned that the
term "non-municipal," in this context,
implies that municipally owned or
operated facilities cannot be designated,
The term "non-municipal" in this
context refers to the universe of
unre~lated industrial and commercial
facilities that could potentially be
designated according to § 122.26(a)(9)(i)
authority. There is no exemption for
municipally owned or operated
facilities under these designation
provisions.
Finally, EPA received comments and
evaluated the proposal under which
operators of regulated small, medium,
and large MS4s would be responsible
for controlling discharges from
industrial and other facilities into their
systems in lieu of requiring NPDES
permit coverage for such facilities. EPA
did not adopt this framework due to
concerns with administrative and
technical burden on the MS4 operators,
as well as concerns about such an
inter~overnmental mandate.
/. Conditional F.occlasion .for "No
F.~posare°’ o.flndastria/Activities and
Materials to Storm Water
1. Background
In 1992, the Ninth Circuit court
remanded to EPA for further

rulemaking, a portion of the definition to all industrial facilities, even those
of "storm water discharge associated
"light industrial" activities that are of
with industrial activity" that excluded
very 10w risk or of no risk to storm
the category of industrial activity
water contamination. Such discharge~
ide.ntified as "light industry" when
may not have any industrial sources of
industrial materials andJor activities
storm water contamination on the plant
were not exposed to storm water. See
site. yet they are still required to apply
NRDC v. EP,’~, 966 F.2d 1292, 1305 (gthfor an-N’PDES storm water permit and
Cir. 1992). Today’s final rule responds meet all permitting requirements.
to that remand. In the 1990 storm water Examples of such facilities are a soap
regulations, EPA excluded the light
manufacturing plant (SIC Code 28) or
industry category from the requirement hazardous waste treatment and disposal
for an NPDES permit if the industrial
facility, where all industrial activities,
materials and/or activities were not
: even loading docks, are inside a
"exposed" to storm water (see
building or under a roof.
§ 122.26(b){14)). The Agency had
Although they did not provide a
reasoned that most of the activity at
written report, the FACA Committee
these types of facilities takes place
members advised EPA that the existing
indoors and that emissions from stacks, storm water program should be revised
use of unhoused manufacturing
to allow such facilities to seek an
equipment, outside material storage or
exclusion from the NPDES storm water
disposal, and generation of large
permitting requirements. The
amounts of dust or particles would be
Committee a~reed that such an
atypical (55 FR 48008. November 16,
exclusion should also provide a strong
1990).
incentive for other industrial facilities
The Ninth Circuit determined that the that conduct industrial activities
exemption was arbitrary and capricious outdoors to move the activities under
for two reasons, First, the court found
cover or into buildings to prevent
that EPA had not established a record to contamination of rainfall and storm
support its assumption that light
water runoff. The committee believed
industry that ~vas not exposed to storm
that such a "no exposure" permit
water was not "associated with
exclusion could be a valuable incentive
industrial activity," particularly when
for storm waterpollution prevention.
In today’s final rule, the Agency
other types of industrial activity not
exposed to storm water remained
responds to both of the bases for the
court’s remand. The exclusion from
"associated with industrial activity."
The court specifically found that "[tie
permitting based on "no exposure"
exempt these industries from the normal applies to all Industrial categories listed
permitting process based on an
in the existing storm water regulations
unsubstantiated assumption about this
except construction, The court’s opinion
group of facilities is arbitrary and
rejected EPA’s distinction between light
capricious." Second, the court
industry and other industry, but it did
concluded that the exemption
not preclude aq.interpretation that treats
impermissibly "altered the statutory
all "non-exposed" Industrial facilities in
scheme" for permitting because the
the same fashion. Presuming that an
exemption relied on the unverified
industrial facility adequately prevents
jud~nant of the light industrial facility exposure of industrial materials and
operator to determine non-applicability activities to storm water, today’s rule
of the permit application requirements, treats discharges from "non-exposed"
industrial facilities in a manner similar
In other words, the court was critical
that the operator would determine for
to the way Congress intended for
itself that there was "no exposure" and
discharges from administrative
then simply not apply for a permit
buildings and parking lots. Specifically,
without any further action. Without a
permits will not be required for storm
basis for ensuring the effective operation water discharges from these facilities on
of the permitting scheme-either that
a categorical basis.
To assure that discharges from
facilities would self-report actual
exposure or that EPA would be required industrial facilities really are similar to
to inspect and monitor such facilities-- discharges from administrative
the court vacated a~d remanded the rule buildings and parking lots, and to
respond to the second basis for the
to EPA for further rulemaking,
One of the major concerns expressed court’s remand, the permitting
by the FACA Committee, was that EPA exclusion is "conditional". The person
streamline and reinvent certain
responsible for a point source discharge
troublesome or problematic aspects of
from a "no exposure" industrial source
the existing permi~ng~ program for
must meet the conditions of the
storm water discharges. One area
exclusion, and complete, sign and
identified was the mandatory
submit the certification to the
applicability of the permitting program permitting authority for tracking and
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accountability purposes. EPA believes
today’s rule, therefore, is fully
consistent with the direction provided
by the court,
EPA relied upon the "no exposure"
concept discussed by the FACA
Committee in developing the "no
exposure" provisions of today’s rule.
EPA is deleting the sentence regarding
"no exposure" for the facilities in
§ 122.26~o}{14}{xi} and adding a new
§ ~22.26{g) titled "Conditional
Exclusion for No Exposure of Industrial
Activities to Storm Water." The "no
exposure" provision will make storm
water discharges from all classes of
industrial facilities eligible for
exclusion, except storm water
discharges from regulated construction
activities. Regulated construction
activities cannot claim "no exposure"
because the main pollutants of concern
(e.g., sediment) generally cannot
entirely be sheltered from storm water,
Today’s rule represents a significant
expansion in the scope of the "no
exposure" provision originally
promulgated in the 1990 rule, which
was only for storm water discharges
from light industry. The intent of
today’s "no exposure" provision is to
provide a simplified method for
complying with the CWA to all
"ndustrial facilities that are entirely
indoors. This includes facilities that are
located within a large office building, or
at which the only items permanently
exposed to precipitation are roofs,
parking lots, vegetated areas, and other
non-industrial areas or activities,
EPA received several comments
related to storm water runoff from
parking lots, roof tops, lawns, and other
non-industrial areas of an indusu’ial
facility. Storm water discharges from
these areas, which may contain
pollutants or which may result in
additional storm water flows, are not
directly regulated under the existing
storm water permitting program because
they are not "storm water discharges
associated with industrial activity",
Many comments on this issue supported
maintaining the exclusion from the
existing regulations for storm water
permitting for discharges from
administrative buildings, parking lots,
and other non-industrial areas. Other
comments opposed allowing the
continued .exclusion for discharges from
non-industrial areas of the site because
discharges from these areas are
potentially a significant cause of
~eceiving water impairment. These
~mments urged that such discharges
onould not be excluded from NPDES
permit coverage. Today’s rule does not
require portal.t, coverage for discharges
from a facility s exposed areas that are

separate from industrial activities such increased pollutant loading and runoff
as runoff from office buildings and
volume, EPA’s "no exposure"
certification form [see Appendix 4) asks
accompanying parking lots. lawns and
other non-industrial areas. This
the discharger to indicate if they have
approach is consistent with the existing paved or roofed over a formerly
storm water rules which were based on exposed, pervious area in order to
Congress’s intent to exclude nonqualify for the "no exposure" exclusion.
If the answer is yes, the discha~er must
industrial areas such as "parking lots
indicate, by choosing from three
and administrative and employee
buildings." ~33 Cong. I~ec. 985 (~987). possible responses, approximately how
EPA also lacks data indicating that
much impervious area was created to
discharges from these areas at an
achieve "no exposure". The choices are:
industrial facility cause significant
(.1) less than 1 acre, (2) 1 to 5 acres, and
receiving water impairments. Therefore, (3) more than 5 acres. This requirement
the non-industrial areas at a facility do
provides additional information that
not need to be assessed as part of the
will aid in determining if discharges
from the facility are causing adverse
"no exposure" certification,
EI~A received comments related to
receiving water impacts. EPA intends to
industrial facilities that achieve "no
prevent water quality impacts resulting
exposure" by constructing large
from increased discharges of pollutants,
amounts of impervious surfaces, such as which may result from increased
roofs, where previously there were
volume of runoff, in many cases,
pervious or porous sudaces into which
consideration of the increased flow rate,
storm water could infiltrate. Some
velocity and energy of storm water
commenters made the point that large
discharges, following construction of
amounts of impervious area may cause large amounts of impervious surfaces,
a significant increase in storm water
must be taken into consideration in
volume flowing off the industrial
order to reduce the discharge of
facility, and thus may cause adverse
pollutants, to meet water quality
receiving water impacts simply due to
standards and to prevent degradation of
the increased quantity of storm water
receiving streams. EPA recommends
flow. Some commenters said that storm that dischargers consider these factors
water discharges from impervious areas when making modifications to their site
at an industrial facility are generally
in order to qualify for the "no exposure"
more frequent, and often larger, than
exclusion.
discharges from the pre-existing natural 2. Today’s Rule
surfaces. They believe that these
In order to claim relief under the "no
discharges will contain pollutants
exposure" provision, the discharger of
typical of commercial areas and roads
and are an equal threat to direct human an otherwise regulated facility must
submit a no exposure certification that
uses of the water and can cause equal
incorporates the questions of
damage to aquatic life and its habitat,
§ 122.26(g)[4)(iii) to the N’PDES
Other commenters believe that if
permitting authority once every 5 years.
Congress or EPA addresses the issue of
This provision applies across all
flow, it should be addressed on a
categories of industrial activity covered
broader scale than merely through the
"no exposure" exclusion, and that EPA by the existing program, except
discharges from construction activities.
has no authority under any existing
In addition to submitting a "no
legal framework to regulate flow
exposure" certification every 5 years,
directly. Some commenters stated that
the facility must allow the NPDES
day.eloping federal parameters for the
permitting authority or operator of an
control of water quantity, i.e. flow,
MS4 (where there is a storm water
would result in federal intrusion into
discharge to the MS4) to inspect the
land use planning, an authority that
they claim is solely within the purview facility and to make such inspection
of State governments and their political reports publicly available upon request.
Also, upon request, the facility must
subdivisions.
EPA is not attempting to regulate flow submit a copy of the "no exposure"
certification to the operator of the IvfS4
via the "no exposure" provisions. EPA
into which the facility discharges (if
does agree, however, that increases in
impervious surfaces can result in
applicable). All "no exposure"
certifications must be signed in
increased runoff volumes born the ~ite
which in turn may increase pollutant
accordance with the signatory
requirements of § 122.22. The "no
loading. In addition, the Agency notes
that in some States water quality
exposure" certification is nonstandards include water quality criteria transferable. In the event that the facility
for flow or turbidity. Therefore, in order operator changes, the new discharger
to provide a minimal amount of
must submit a new "no exposure"
certification.
information on possible impacts from
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individual or general permit to ensure
request a copy of the certification, and
.Members of the FACA Committee
that appropriate actions are taken to
can inspect the facility. The public can
urged that EPA not allow dischargers
certifying ".no exposure" to take actions address adverse water quality impacts,
request a copy of the certification and/
While the intent of today’s "no
to qualify for this provision that result
or inspection reports. In adopting these
exposure" provision is to reduce the
conditional "no exposure" provisions,
in a net environmental detriment.. In
the Agency addressed the Ninth Circuit
developing a regulatory implementation regulatory burdens on industrial
facilities and government agencies, the
court’s ruling regarding the discharger’s
mechanism, however, EPA found that
FACA Committee suggested that the
unverified judgment.
the phrase "no net environmemal
NTDES permitting authority consider a
de~mant," was too imprecise to use
EPA received one comment
compliance assessment program to
within this context. Therefore, today’s
requesting clarification on whether the
ensure that facilities that have availed
rule addresses this issue by requiting
provisions in the
themselves of this "no exposure" option anti-backsliding
information that should help the
regulations at § 122.44{I} apply to
meet
the
applicable
requirements,
permitting authority to determine
industrial facilities that are currently
whether actions taken to qualify for the ’ Inspections could be conducted at the
covered under an NPDES storm water
exclusion interfere with the attainment discretinn of the NPDES authority and
permit, and whether such facilities
be
coordinated
with
other
facility
or maintenance of wate~ quality
qualify for the "no exposure"
inspections. EPA expects, however, that could
standards, including designated uses.
exclusion under today’s rule. The antithe permitting authority will conduct
Permitting authorities will be able,
backsliding provisions will not prevent
inspections when it becomes aware of
where necessary, to make a
industrial facilities that can certify
potential water quality impacts possibly most
determination by evaluating the
"no
exposure"
under today’s rule from
caused by the facility’s storm water
activities that changed at the industrial
qualifying for an exclusion from
discharges
or
when
requested
to
do
so
site to achieve "no exposure", and
permitting. The anti-backsliding
by adversely affected members of the
assess whether these changes cause an
provisions contain S exceptions that
public.
The
intent
of
this
provision
is
adverse impact on, or have the
allow permits to be renewed, reissued or
that
the
5
year
"no
exposure"
reasonable potential to cause an
modified with less stringent conditions.
certification be fully available to, and
instream excursion of, vXater quality
One exception at § 122.44(1)(2}{A}
enforceable
by,
appropriate
federal
and
standards, including designated uses.
allows less stringent conditions if
State authorities under the CWA.
EPA anticipates that many efforts to
"material and substantial alterations or
Private citizens can enforce against
achieve "no exposure" will employ
additions to the permitted facility
facilities
for
discharges
of
storm
water
simple good housekeeping and
occurred aRer permit issuance which
that are inconsistent with a "no
contaminant cleanup activities. Other
justify the application of a less stzingent
exposure"
certification
if
storm
water
efforts may involve moving materials
effluent limitation." Section
discharges
from
such
facilities
are
not
and industrial activities indoors into
otherwise permitted and in compliance 122.44{I}{B}{I) also allows less stringent
existing buildings or structures,
requirements if "information is
with applicable requirements,
In very limited cases, Industrial
EPA received comments from owners, available which was not available at the
operators may make major changes at a
operators and representatives of Phase I time of permit issuance and which ~
site to achieve "no exposure". These
facilities classified as "light industry" as would have justified the application of
efforts may include constructing a new defined by the regulations at
less stringent effluent limitations at the
building or cover to eliminate exposure § 122.26{b)(14){xi). The c~mments
time of permit issuance." Facility’s
or constructing structures to prevent
recommended main~g the approach operators who certify "no exposure"
run-on’and storm water contact with
of the existing regulations which does - and submit the required information
industrial materials or activitiNs. Where not require the discharger to submit any once every 5 years will have provided
major changes to achieve "no exposure" supporting documentation to the
the permitting authority "information
increase the impervious area of the site, permitting authority in order to claim
that was not available at the time of
the facility operator must provide this
permit issuance." Also, some facilities
the "no exposure" exclusion from
information on the "no exposure"
permitting. As discussed previously, the may, in order to achieve "no exposure",
certification form as discussed above.
make "material and substantial
"no exposure" concept was developed
Using this and other available data and
alterations or additions to the permitted
in response to the Ninth Circuit court’s
information, permitting authorities
remand of part of the existing rules back facility." Therefore, most facilities
should be able to assess whether any "
covered under existing NPDES general
to EPA. The court found that EPA
major change has resulted in increased
permits for storm water {e.g., EPA’s
cannot.rely on the "unverified
pollutant concentrati’ons or loadings,
judgment" of the facility. The comments Multi-Sector General Permit} will be
toxicity of the storm water runoH, or a " opposing documentation did not
eligible for the conditional "no
change in natural hydrological patterns address the "unverified judgment"
exposure" exclusion from permitting
that would interfere with the attainment concern,
without concern about the antiand maintenance of water quality
Today’s rule is a "conditional"
backsliding provisions. Such
standards, including designated uses or exclusion ~rom permitting which
dischargers will have met one or both of
appropriate narrative, chemical,
requires all categories, including the
" the anti-backsliding.exceptions detailed
biological, or habitat criteria where such "light industrial" facilities that have no above. Facilities that v.re covered under
State or Tribar water quality standards
exposure of materials to storm water, to individual permits containing numeric
exist. In these instances, the facility
submit a certification to the permitting
limitations for storm water should
operator and their NPDES permitting
authority. Upon receipt of a complete
consult with their permitting authority
authority should take appropriate
certification, the permitting authority
to determine whether the antiactions to ensure that attainment or
can review the inlormation, or call, or
backsliding provisions wi}l prevent
maintenance of water quality standards inspect the facility if there are doubts
them from qualifying for the exclusion
can be achieved. The NPDES permitting about the facility’s "no exposure" claim. Irom permitting {for that discharge
authority should decide if the facility
Also, if the facility discharges into an
point} based on a certification of "no
must obtain coverage under an
MS4, the operator of the MS4 can
exposure".
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EPA received several comments
discharger "must comply immediately
with all the requirements of the storm
regarding the timing of when the "no
exposure" certification should be
water program including applying for
and obtaining coverage under an NPDES
submitted. The proposed rule said that
the "no exposure" certification notice
permit," if changes occur at the facility
must be submitted "at the beginning of
which cause exposure of industrial
activities or materials to storm water,
each permit term or prior to
commencing discharses during a permit The comments expressed the difficultly
of immediate compliance. EPA expects
term." Some commenters interpreted
that most facility changes can be
this statement to mean that existing
facilities can only submit the
anticipated, therefore dischargers
certification at the time a permit is being should apply for and obtain NPDES
permit coverage in advance of changes
issued or renewed. EPA intended the
phrase "at the beginning of each permit that result in exposure to industrial
term" to mean "once every 5 years" and activities or materials. Permitting
today’s rule reflects this clarification,
authorities may grant additional time,
EPA envisions that the NPDES storm
on a case-by-case basis, for preparation
water program will be implemented
and implementation of a storm water
primarily through general permits
pollution prevention plan.
which are issued for a 5 year term.
Finally, today’s rule at § 122.26(g)(4)
Likewise the "no exposure" certification includes ~he information which must be
term is 5 years. The NPDES permitting included on i.he "no exposure"
authority will maintain a simple
certification. Authorized States, Tribes
registration list that should impose only or U.S. Territories may develop their
a minor administrative burden on the
own fo.nn which includes this required
permitting authority. The registration
information, at a minimum. EPA
list will allow for tracking of indus~al adopted the requirements (with
facilities claiming the exclusion. This
modification) from the draft "No
change allows a facility to submit a "no Exposure Certification Form" published
exposure" certification at any time
as an appendix to the proposed rule.
during the term of the permit, provided Modifications were made to the draft
that a new certification is submitted
form to address commen.ts received and
every 5 years from the time it is first
to streamline the required information,
submitted (assuming that the facility
EPA included these certification
maintains a "no exposure" status). Once requirements in today’s rule in order to
a dis~charger has established that the
preserve its integrity. Dischargers in
facility meets the definition of"no
areas where EPA is the permitting
exposure", and submits the necessary
authority should use the "No Exposure
Certification" form Included in
"no exposure’,’ certification, the
discharger must maintain their "no
Appendix 4.
exposure" status. Failure to maintain
3. Definition of "No Exposure"
"no exposure" at their facility could
For purposes of this section, "no
result in the unauthorized discharge of
pollutants to waters of the United States exposure" means that all industrial
-materials or activities are protected by a
and enforcement for violation of the
CWA. Where a discharger believes that storm resistant shelter to prevent
exposure to rain, snow, snowmelt, and/
exposure could occur in the future due
or runoff. Indtwodal materials or
to some anticipated change at the
facility, the discharger should submit an activities include, but are not limited to,
material handling equipment or
application and obtain coverage under
activities, industrial machinery, raw
an NPDES permit prior to such
materials, intermediate products, bydischarge to avoid penalties,
products, final products, or waste
Where EPA is the permitting
authority, dischargers may submit a "no products. Material handling activities
exposure" certification at any time after include the storage, loading and
¯ the effective dat~ of today’s rule. Where unloading, transportation, or
conveyance of any raw material,
EPA is not the permitting authority,
intermediate product, final product or
dischargers may not be able to submit
waste product. However, storm resistant
the certification until the non-federal
shelter is not required for:. (1) Drums,
permitting authority completes any
necessary statutory or regulatory
barrels, tanks, and similar containers
that are tightly sealed, provided those
changes to ad.opt this "no exposure"
provision. EPA recommends that the
containers are not deteriorated and do
discharger contact the permitting ’
not leak; {2) adequately maintained
~uthont’"y for guidance on when the "no vehicles used in material handling: and
exposure" certification should be
(3) final products, other than products
that would be mobilized in storm water
submitted,
EPA received comments on the
discharge (e.g., rock saltl. Each of these
proposed rule requirement that the
three exceptions to the no exposure

definition are discussed in more detail
below.
EPA intends the term "storm resistant
shelter" to include completely roofed
and walled buildings or structures, as
well as structures with only a top cover
but no sfde coverings, provided material
under the structure is not otherwise
subject to any run-on and subsequent
runoff of storm water. While the Agency
intends that this provision promote
permanent "no exposure", EPA
understands that certain vehicles could
pass between buildings and, during
passage, be exposed to rain and snow.
Adequately maintained vehicles such as
trucks, automobiles, forklifts, or other
such general purpose vehicles at the
industrial site that are not industrial
machinery, and that are not leaking
contaminants or are not otherwise a
source of industrial pollutants, could be
exposed to precipitation or runoff. Such
activities alone does not prevent a
discharger fi’om being able to certify no
exposure under this provision. ’
Similarly, trucks or other vehicles
awaiting maintenance at vehicle
maintenance facilities, as defined at
§ 122.26Co)(14)(viii), that are not leaking
contaminants or are not otherwise a
source of industrial pollutants, ~ not
considered exposed.
In addition, EPA recognizes that there
are circumstances where permanent "no
exposure" of industrial activities or
materials is not possible. Under such
conditions, materials and activities may
be sheltered with temporary covers,
such as tarps, between periods of
permanent enclosure. The final rule
does not specify every such situation.
EPA intends that permitting authorities
will address this issue on a case-by-case
basis. Permitting authorities can
determine the circumstances under
which temporary structures will or will
not meet the requirements of this
section. Until permitting authorities
specifically determine otherwise, EPA
recommends application of the "no
exposure" exclusion for temporary
sheltering of industrial materials or
activities only during facility renovation
or construction, provided that the
temporary shelter achieves the intent of
this section. Moreover, "exposure" that.
results from a leak in protective
covering would only be considered
"exposure" if not corrected prior to the
next storm water discharge event. EPA
received one comment requesting that
this allowance for temporary shelter be
limited to facility renovation or
construction directly related to the
industrial activiW requiring temporary
shelter, and be s~heduled to minimize
the use of temporary shelter. Another
comment suggested placing time limits
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judgment" of the light industrial facility
on the use of temporary shelter. The
operator to determine the noncommenter did not recommend a.
applicability of the permit requirements,
specific time period, rather the.
and that allowing the facility operator to
comment said that renovation in some
instances may take years, and that EPA determine the condition of their drums
should not allow temporary shelter over and barrels would result in the same
flaw.
prolonged periods. EPA agrees that the
use of temporary shelter must be related
In response, EPA believes that Rrums
to the renovation or construction at the " and barrels that are stored outdoors pose
site, and be scheduled or designed to
little risk of storm water contamination
minimize the use of temporary shelter, unless they are open, deteriorated or
Further, EPA agrees that the use o.f
leaking. The Agency has modified
temporary shelter should be limited in today’s rule accordingly. EPA intends
duration, but does not intend to define
the term "open" to mean any container
or "prolonged period",
that is not’tightly sealed and "sealed" to
¯ "temporary"
Many final products ~e intended for
mean banded or otherwise secured and
outdoor use and pose little risk of storm without operational taps or valves,
water contamination, such as new cars.
Drums, barrels, tanks, and similar
Therefore, final products, except those
containers may only be ~ored outdoors
that can be mobilized in storm water
under this conditional exclusion. The
discharge, can be "exposed" and still
addition of material to or withdrawing
allow the discharge to certify "no
material from these containers while
exposure". EPA intends the term "final of
outside is deemed "exposure". Moving
products" to mean those products that
the containers while outside does not
are not used in producing another
create "exposure" provided that the
product. Any product that can be used
containers are not open, deteriorated or
to make another product is considered
leaking. In order to complete the "no
an "intermediate product." For
exposure" certification, a facility
example, a facility that makes horse
operator must inst~ect all drums, barrels,
trailers can store the finished trailers
tanks or other containers stored outside
outdoors as a final product. The storage
ensure that they are not open,
of those final products does not prevent to
deteriorated, or leaking. EPA
eligibility to claim "no exposure",
recommends that the discharger
However, any facility that makes parts
for the horse trailers (e.g., metal tubing, designate someone at the facility to
sheet metal, paint) is not eligible for the conduct frequent inspections to verify
that the drums, barrels, tanks or other
"no exposure" exclusion from
containers remain in a condition such
permitting if those "intermediate
that they are not open, deteriorated or
products" are stored outdoors (i.e.,
leaking. Drums. barrels, ~.tanks or other
"exposed").
containers stored outside that have
EPA received comments related to
valves which are used to put material in
materials in drums, barrels, tanks and
or take material out of the container,
similar containers. Some comments
objected to the language in thepreamble and that have dripped or may drip, are
considered to be "leakins" and must be
to the proposed rule that wouldhave
under a storm resistant shelter in order
recommended that the "exposure"
determination for drums and barrels be to qualify for the no exposure exclusion,
Likewise, leaking pipes containing
based on the "potential to leak." Those
contaminants exposed to storm water
comments said that all drums and
are deemed "exposed." If at any time
berrels have the potential to leak,
thereby making certification impossible, drums, barrels, tanks or similar
containers are opened, deteriorated or
They recommended allowing outdoor
storage of drums and barrels except for leaking, the discharger should take
immediate actions to close or replace
those that "are leaking" at the time of
certification. Other comments suggested the container. Any resulting
allowing drums and barrels to be stored unpermitted discharge would violate
the CWA. The Director, the operator of
outside only if the drums and barrels:
are empty; have secondary containment; the MS4, or the municipality may
inspect the facility to verify that all of
or there is a spill contingency plan in
the applicable areas meet the "no
place. Opposing comments suggested
exposure" conditions as specified in the
that allowing outdoor exposure of
rule language. In requiring submission
drums and barrels, based on existing
of the conditional "no exposure"
integrity and condition, is inconsistent
with the "however packaged" proposed certification and allowing the permitting
rule language, and also would not
authority and the operator of the MS4 to
satisfy the Ninth Circuit remand. The
inspect the facility, today’s rule does not
comments point out that the former rule rely on the unverified judgment of the
was invalidated by the court in par~
facility to determine that the no
because it relied on the "unverified
exposure provision is being met.

EPA received several comments
related to trash dumpsters that are
located outside. The preamble to the
proposed rule listed dumpsters in the
same grouping as drums and barrels,
which based exposure on the "potential
to leak". Today’s rule distinguishes
between dumpsters and drums/barrels.
In the Phase I Question and Answer
document (volume ~, question 52} the
Agency noted that a covered dumpster
containing waste material that is kept
outside is not considered "exposed" as
long as "the container is completely
covered and nothing can drain out holes
in the bottom, or is lost in loading onto
a garbage truck." EPA af~ms this
approach today. Industrial refuse and
industrial trash that is left uncovered is
deemed "e:cposed."
For purposes of this provision,
particulate matter emissions from roof
stacks/vents that are regulated and in
compliance under other environmental
protection programs, such as air quality
control programs, and that do not cause
storm water contamination, are
considered "not exposed." EPA
received comments on the phrase in the
draft "no exposure" certification form
that asked whether "particulate
emissions from roof stacks/vents not
otherwise regulated, and in quantities
detectable in the storm water outflow,"
are exposed to precipitation. One
comment expressed concern that the
phrase "in quantities detectable in the
storm water outflow" implies that the
facility must conduct monitoring prior
to completing the checklist, and must
continue to monitor after receiving the
no exposure exclusion, in order to be
able to verify compliance with the no
exposure provision. Another comment
said that current measurement
technology allows detection of
pollutants at levels that may not cause
environmetital harm. EPA does not
intend to reqni_ve monitoring of runoff
from facilities with roof stacks/vents
prior to or after completing and
submitting the no exposure certification.
EPA has thus replaced the phrase "in
quantities detectable" with "evident" to
convey the message that emissions from
some roof stacks/vents have the
potential to contaminate storm water
discharges in quantities that are
considered significant or that cause or
contribute to a water quality standards
violation. In those instances where the
permitting authority determines that
particulate emissions from facility roof
stacks/vents are a significant contributor
of pollutants or contributing to water
quality violations, the permitting
authority may require the discharger to
apply for and obtain coverage under a
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permit. Visible deposits of residuals
residents and businesses could be
(e.g., particulate matter) near roof or
subiect to a local ordinance that
prohibits dumping used oil down storm
side vents are considered "exposed".
sewem). Finally, the program is also
Likewise, visible "track out" (i.e.,
more likely to receive public support
pollutants carried on the tires of
and participation when the public is
vehicles) or windblown raw materials
are deemed "exposed."
actively involved from the program’s
EPA received a comment requesting
inception and allowed to participate in
an allowance under the "no exposure"
the decision making process,
In a time of limitedstaff and financial
provision for industrial facilities with
several outfalls at a site where some, but resources, public volunteers offer
not all of the outfalls drain non-exposed diverse backgrounds and expertise that
may be used to plan, develop, and
areas. The commenter provided an
example of an industrial facility that has implement a program that is tailored to
5 outfalls draining different areas of the local needs (e.g., participate in public
site, where two of those ouffalls drain
meetings and other opportunities for
areas where industrial activities or
input, perform law’fulvolunteer
materials are not exposed to storm
monitoring, assist in program
water. The comment requested that the coordination with other preexisting and
facility in this example be allowed to
related programs, aid in the
submit a "no exposure" certification in development and distribution of
educational-materials, and provide
order to be relieved of permitting
obligations for discharges from those
public training activities). The public’s
two outfalls,
participation is also useful in the areas
EPA agrees, but the comment would
of information dissemination/education
he implemented on an outfall-by-outfall and reportin8 of violators, where large
basis in the permitting process, not
numbers of community members can be
through the "no exposure" exclusion,
more effective than a few regulators,
The public can also petition the
The "no exposure" provision was
developed to allow exclusion from
NPDES permitting authority to require
an NPDES permit for a discharge
permitting of discharges from entire
industrial facilities (except
composed entirely of storm water that
construction), based on a claim of"no
conU’ibutes to a violation of a water
exposure" for all areas oft.he facility
quality standard or is a significant
where industrial materials or activities contributor of pollutants to waters of the
occur. Where exposure to indnstxial
United States. In evaluating such a
materials or activities exist at some but petition, the NPDES permitting
authority is encouraged to consider the
not all areas of the facility, the "no
exposure" exclusion from permitting is set of desiguation criteria’developed for
not allowed because permit coverage is the evaluation of small lvfS4s located
still required for storm water discharges outside of an urbanized area in places
from the exposed areas. Relief from
with a population of at least 10,000 and
permit requirements for ouffalls
a population density of 1,000 or more.
draining non-exposed areas should be
Furthermore, any person can protect
addressed through the permit process,
water bodies by taking civil act.ion
under section 505 of the CWA against
in coordination with the permitting
authority, lviost NPDES general permits any person who is alleged to be in
violation of an effluent standard or
for storm water discharge provide
enough flexibility to allow minimal or permit condition. If civil action is taken,
no requirements for non-exposed areas
EPA encourages citizen plaintiffs to
at industrial facilities. If the permitting " resolve any disagreements or concerns
authority determines that additional
directly with the parties involved, either
informally or through any available
flexibility is needed for this scenario,
alternative dispute resolution process,
the permits could be modified as
EPA recognizes that public
necessary.
involvement and participation pose
K. Pubfic Involvement/Public Role
challenges. It requires a substantial
The Phase II FACA Subcommittee
initial investment of staff and financial
discussed the appropriate role of the
resources, which could be very limited,
public in successful implementation of Even with this investment, the public
a municipal storm water program. EPA might not be interested in participating,
believes that an educated and actively
In addition, public participation could
involved public i~s essential to a
slow down the decision making process.
successful municipal storm water
However, the benefits are numerous,
EPA encourages members of the
program. An educe.ted public increases
program compliance from residents and public to contact the NPDES permitting
businesses as they realize their
authority or local MS4s operator for
individual and collective responsibility information on the municipal storm
for protecting water resources (e.g., the water program and ways to participate,

Such information may also be available
from local environmental, nonprofit and
industry groups.
Some comrnenters stressed the need
to suggest to the public that they have
a responsibility to fund the municipal
storm water program. While EPA
believes it is important that the program
be adequately fimded, today’s rule does
not address appropriate mechanisms or
levels for such funding.
EPA received comments expressing
concern that considerable public
involvement requirements could result
in inmeased litigation. EPA is not
convinced there is a correlation between
meaningful public education programs
and any increased probability of
litigation.
Finally, EPA received comments
stating that the Agency should not en
courage volunteer monitoring unless
proper procedures are followed.
agrees. EPA encourages only lawful
monitoring, i.e., obtaining the necessary
approval if there is any question about
lawful access to sites. Moreover, as a
matter of good practice and to enhance
the validity and usefulness of the
results, any party, public or private,
conducting water quality moni.toring is o
encouraged to use appropriate quality
conu’ol procedures and approved
sampling and analytic methods.
L. Water QuolitF Issues
1. Water Quality Based Effluent Limits
In addition to technology based
requirements, all point source
discharges of industrial storm water are
subject to more stringent N’PDES
permitting requi3ements when
necessary to meet water quality
standards. CWA sections 402(p)(3)(A)
and 301(b)(1)(C). For municipal separate
storm sewers, EPA or the State may
determine that other permit provisions
(e.g. one of the minimum measures) are
appropriate to protect water quality and,
for discharges to impaired waters, to
achieve reasonable further progress
toward attainment of water quality
standards pending implementation of a
T/vfDL. CWA section 402(p)(3)(B)(iii).
See Defenders of Wildlife, et ul.
Browner, No. 98-71080 (9th Cir., August
11.1999). Discharges of storm water
also must comply with applicable
antidegradation policies and
implementation methods to maintain
and protect water quality. 40 ~
131.12. Section 122.34(a) emphasizes
this point by specifically noting that a
storm water management program
designed to reduce the discharge of
pollutants from the storm sewer system
"to the maximum extent practicable" is
also designed to protect water quality.
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Permits issued to non-municipal
appropriate for NPDES storm water
permits. EPA is adopting an interim
sources of storm water must include
permitting approach for resisting wet
water quality-based effluent limits
weather storm water discharges. Due to
where necessary to meet water quality
standards,
the nature of storm water discharges,
Commenters challenged EPA’sand the typical lack of information on
interpretation of the CWA as requiring
which to base numeric water qualitywater quality-based effluent lira. its for
based effluent limitations {expressed as
MS4s when necessary to protect water
concentration and mass}, EPA will use
quality. Commenters asserted that CWA an interim permitting approach for
402(p)(3)(B), which addresses permit
MPDES storm water permits,
requirements for municipal discharges,
"The interim permitting approach
limits the scope of municipal protein
uses best management practices (BIvIPs}
requirements to an effective prohibition in firat-round storm water permits, and
on non-storm water discharges to a
expanded or better-tailored BMPs in
separate storm sewer and to controls
subsequent permits, where necessary, to
which reduce pollutants to the
provide for the attainment of water
"maximum extent practicable, including quality standards. In cases where
management practices, control
adequate information exists to develop
techniques and system design and
more specific conditions or limitations
engineering methods." They asserted
to meet water quality standards, these
that the final rule should clarify that
conditions or limitations are to be
neither numeric nor narrative water
incorporated Into storm water permits,
quality-based limits are appropriate or
as necessary and appropriate. This
authorized for MS4s.
interim permitting approach is not
EPA disagrees that section 402(p}{3}
intendedto affect those storm water
divests permitting authorities of the
permits that already include
tools necessary to issue permits to meet appropriately derived numeric water
water quality standards. Section
quality-based effluent limitations. Since
402{p}{3}{B){iii} specifically preserves
the interim permitting approach only
the authority for EPA or the State to
addresses water quality-based effluent
include other provisions determined
limitations;it also does not affect
appropriate to reduce pollutants in
effluent limitations,
order to protect water quality. De[enders technology-based
such
as
those
based
on effluent
o[ Wildlife, slip op. at 11688. Small
limitations guidelines or developed
MS4s regulated under today’s rule are
using best professional judgment, that
designated under CWA 402{p}{6} "to
are incorporated into storm water
protect water quality."
Commentate argued that water quality permits,
"Each storm water permit should
standards, particularly numeric criteria,
include a coordinated and cost-effective
were not designed to address storm
monitoring program to gather necessary
water discharges. The episodic nature
information to determine the extent to"
and magnitude of storm water ~vants,
they argue, make it impossible to apply which the permit provides for
attainment of applicable water quality
the "end of pipe" compliance
standards and to determine the
assessment approach, for example, in
the development of water quality based appropriate conditions or limitations of
subsequent permits. Such a monitoring
effluent limits,
EPA’s disagrees with the commentate protein may include ambient
monitoring, receiving water assessment,
arguments about the inability of water
discharge monitoring (as needed}, or a
quality criteria to address high flow
combination of monitoring procedures
conditions. Today’s final rule does,
designed to gather necessary
however, address the concern that
numeric effluent limits will necessitate - information,
"This interim permitting approach
end of pipe treatment and the need to
applies only to EPA; however, EPA also
provide a workable alternative,
Today’s rule was developed under the encourages authorized States and Tribes
approach outlined in the Interim
to adopt similar policies for storm water
Permitting Policy for Water Qualitypermits. This interim permitting
Based Effluent Limitations in Storm
approach provides time, where
Water Permit~, issued on August 1,
necessary., to more fully assess the range
1996.61 FR 43761 {November 26, 1996}of issues and possible options for the
{the "Interim Permitting Policy"}. EPA control of storm water discharges for the
protection of water quality. This interim
intends to issue NPDES permits
consistent with the Interim Permitting
permitting approach may be modified as
a result of the ongoing Urban Wet
Policy, which provides as follows:
In response to recent questions
Weather Flows Federal Advisor),
regarding the type of water qualityCommittee policy dialogue on this
based effluent limitations that are most subject."

One commenter challenged the
Interim Permitting Policy on a
procedural basis, arguing that it was
published without opportunity for
public notice and comment. In
response, EPA notes that the Policy was ¯
included verbatim and made available
for public comment in the proposal to
today’s final rule. Prior to that proposal,
the Agency defended the application of
the Policy on a case-by-rose basis in
individual permit proceedings.
Moreover, the essential elements of the
Policy---that narrative effluent
limitations are the most appropriate
form of effluent limitations for storm
water dischargers from municipal
sources--was inherent in § 122.34(a) of
the proposed rule, and was the subject
of extensive public comment. In any
event, the Policy does not constitute a
binding obligation. It is policy~ not
reg~u~ lation.
Consistent with the recognition of
data needs underlying the Policy, EPA
will evaluate the small MS4 storm water
regulations after the second round of
permit issuance. Section 122.34{e}(2) of
today’s rule expressly provides that for
the interim tan-year period, "EPA
strongly recommends that until the
evaluation of the storm water program
in § 122.37, no additional requirements
beyond the minimum control measures
be imposed on regulated small MS4s
without the agreement of the operator of
the affected small MS4, except where an
approved TMDL or equivalent analysis
provides adequate information to
develop more specific measures to
protect water quality." This approach
addresses the concern for protecting
water resources from the threat posed by
storm water discharges with the
important qualification that there must
be adequate information on the
watershed or a specific site as a basis for
requiring tailored storm water controls
beyond the minimum control measures.
As indicated, the Interim Permitting
Policy has several important
limitations--it does not apply to
technology-based conu’ols or to sources
that already have numeric end of pipe
effluent limitations. EPA encourages
authorized States and Tribes to adopt
policies similar to the Interim
Permitting Policy when developing
storm water discharge programs. For a
discussion of appropriate monitoring
activities, see Section H.3.d., Evaluation
and Assessment.
Where a water quality analysis
indicates there is a need and basis for
deriving water quality-based effluent
limits in NPDES permits for storm water
discharges regulated under today’s rule,
EPA believes that most of these cases
would be satisfied by narrative effluent
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criteria, variances to the criteria during
limitations that require the
imp|emantation ofB~Ps. NPDES permit wet weather events, and seasonal
limits will in most cases continue to be designated uses. Other commenters
based on the specific approach outlined noted that water quality-based effluent
in today’s rule for the implementation of limits in NPDES permits have
traditionally been developed based on
BMPs as the most appropriate form of
effluent limitation to satisfy technology dry weather flow conditions {e.g.,
assuming critical low-flow conditions in
and water quality-based requi~mants,
the receiving water to ensure protection
See § 122.34{a}. For storm water
management plans with existing BMPs, of aquatic life and human health}. Wet
weather discharges, however, typically
this may require further tailoring of
occur under high-flow conditions in the
BMPs to address the pollutant{s) of
concern, the nature of the discharge and receiving water. Assumptions regarding
mass balance equations and size of
the receiving water. If the permitting
mixing zones may also not be pertinent
authority determines that, through
during wet weather,
implementation of appropriate BMPs
EPA acknowledges the need to devise
required by the NPDES storm water
a regulatory program that is both
permit, the discharge has the necessary
flexible enough to accommodate the
controls to provide for attainment of
episodic nature, variability and volume
water quality standards, additional
of wet weather discharges and
controls are not needed in the permit,
prescriptive enough to ensure protection
Conversely, if a discharger (MS4,
industrial or construction) fails to adopt of the water resource. EPA believes that
wet weather discharges can be
and implement adequate BMPs, the
adequately addressed in the existing
permittee and/or the permitting
regulations through refining designated
authority should consider a different
uses and assigning criteria that are
mix of B1VfPs or more specific
tailored to the level of water quality
conditions to ensure water quality
"protection described by the refined
protection.
Some commenters observed that there designated use.
EPA believes that lack of precision in
was no evidence from the experience of
storm water dischargers regulated under assigning d.esignatad uses and
corresponding criteria by States and
the existing N’PDES storm water
program, or from studies or reports tlmt Tribes, in many cases may result in
application of water quality criteria that
allegedly support EPA’s position, that
may not appropriately match the
implementation of BMPs to satisfy the
intended condition of the water body.
six minimum control measures would
meet applicable water quality standards States and Tribes have frequently
designated uses without regard to sitefor a regulated small MS4. In response,
specific wet weather conditions,
EPA acknowledges that the six
Because certain uses {swimming, for
minimum measures are intended to
imple~nant the statutory req ",ui,rement to example} might not exist during high-,
intensity storm events or in the winter,
control discharges to the ma.v=unum
States may factor such climatic
extent practicable, and they may not
result in the attainment of water quality conditions and seasonal uses into their
use designations with appropriate
standards in all cases. The control
analyses. This would acknowledge that
measures do, however, focus on and
a lower level of control, at lower
address well-decumented threats to
compliance cost, would be appropriate
water quality associated with storm
to protect that use. Before modifying
water discharges. Based on the
any designated use, however, States
collective expertise of the FACA Subwould need to evaluate the effect of less
committee, EPA believes that
stringbnt water quality criteria on
implementation of the six minimum
measures will, for most regulated small" protecting other uses, including any
threatened or endangered species,
MS4s, be adequate to protect water
drinking water supplies and
quality, and for other regulated small
downstream uses. EPA will further
MS4s will substantially reduce the
evaluate these issues in the context of
adverse impacts of their discharges on
water quality,
the Water Quality Stan~,iards Regulation~
Some commenters asserted that
Advance Notice of Proposed Rule
analyses of existing water quality
Making {ANPRM}, 63 FR, 36742, July 7,
criteria suggest that numeric criteria for 1998.
One of the major themes presented by
aquatic life may be overprotective if
applied to storm water discharges.
EPA in the ANPRM is that refinement
These comments maintained that an
in use designations and tailoring of
approach that prohibits exceedance of. ¯ water quality criteria to match refined
use designations is an important future
applicable water quality criteria is
unworkable. Various commenters
direction of the water quality standards
recommended wet weather specific
program. In assigning criteria to protect

general use classifications, a State or
Tribe must ensure that the criteria are
sufficiently protective to safeguard the
full range of waters of the State, Le.,
criteria would be based on the most
sensitive use. This approach has been
disputed, especially for aquatic life
uses, where evidence suggests that the
general use criteria will require controls
more stringent than needed to protect
the existing or potential aquatic life
community for a specific water body.
EPA recognizes that there is a growing
need to more precisely tailor use
descriptions and criteria to match sitespecific conditions, ensuring that uses
and criteria provide an appropriate level
of protection, which, to the extent
possible, are not overprotective. EPA is
engaged in an ongoing evaluation of its
regulations in this area through ~the
ANPRM effort. At the same time, EPA
continues to encourage States and
Tribes to review the applicability of the
designated uses and associated criteria
using existing provisions in the water
quality standards regulation.
2. Total Maximum Daily Loads and
Analysis To Determine the Need for
Water Quality-Based Limitations
The development and implementation
of total maximum daily loads {TIV[DLs)
provide a link between water quality
standards and effluent limitations. CWA
section 303{d} requires States to develop
TMDLs to provide more stringent water
quality-based controls when technologybased controls are inadequate to achieve
applicable water quality standards. A
TMDL is the sum of the individual
wasteload allocations for point sources
and load alloczgions for nonpoint
sources, with consideration for natural
background conditions. A TMDL
quantifies the maximum allowable
loading of a pollutant to a water body
and allocates this maximum load to
contributing point and nonpoint sources
so that water quality criteria will not be
exceeded and designated uses will be
protected. A TMDL also includes a
margin of safety to account for
uncertainty about the relationship
between pollutant loads and water
quality.
Today’s final rule refers to TMDLs in
several provisions. For the purpose of
today’s rule, EPA relies on the
component of the TMDL that evaluates
existing conditions and allocates loads.
For discharges to waters that are not
impaired and for which a TMDL has not
been developed, today’s rule also refers
to an "equivalent analysis." The
discussion that follows uses the term
"TIV[DL" for both.
Under revised § 122.26{a}{9}{i}{.C}, the
permitting authority may designate
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where necessary, may be numeric
exceptions to this prohibition known as
storm water discharges that require
"antibacksliding exceptions."
pollutant effluent limitations.
NPDES permits based on TIvfDLs that
The issue of backsliding ~rom prior
Commenters, generally from the
address the pollutants of concern. For
storm water discharges associated with
regulated community, objected that, due permit limits, standards, or condition:
is not expected to initially apply to mos~
small construction activity,
to references to the need to develop a
storm water dischargers designated
§ 122.26{b){15){iJ{B) provides a waiver program "to protect water quality" and
under today’s proposal because they
provision where it may be determined
to additional NPDES permit
generally have not been previously
that storm water controls are not needed requirements beyond the minimum
authorized by an NPDES permit.
based’on TMDLs that ad~lress sediment control measures based on TMI}Ls or
However, the backsliding prohibition
and any other pollutants of concern,
their equivalent, regulated small IvfS4s
would apply if a storm water discharge
The NPDES permitting authority may
will be subject to uncertain permit
was previously covered under another
waive requirements under the program limitations beyond the six minimum
NPDES permit. Also, the backsliding
for certain small MS4s within urbanized control measures. Commenters also
prohibition could apply when an
areas serving less than 1,000 persons
asserted that through the hnposition of
provided that, if the small MS4
a wasteload allocation under a TMDL in NPDES storm water permit is reissued,
renewed, or modified. In most cases,
discharges any pollutant that has been
impaired water bodies, there is a
however, EPA does not believe that
identified as a cause of impairment of a likelihood that unattainable, yet
these provisions would restrict revisions
water’ body into which it discharges, the enforceable narrative and numeric
storm water NPDES permits.
discharse is in compliance with a
standards will be imposed on regulated toOne
commenter questioned whether,
wastaload allocation in a TMDL for the small MS4s.
if
BMPs
implemented by a resulatad
pollutant of concern. The permitting
As is discussed in the preceding
small MS4 operator fail to produce
authority may also waive requirements section, NPDES permits must include
results in re~oval of pollutants and the
for MS4s in urbanized areas serving
any more stringent limitations when
permittee attempts to substitute a more
between 1,000 and I0,000 persons, if
necessary to meet water quality
the permitting authority determines that standards. However, even if a regulated effective BMP, the small MS4 operator
could be accused of violating the antistorm water controls ar~ not needed, as
small MS4 is subject to water quality
backsliding provisions and also be
provided in § 123.35{d}{2}. See
based effluent limits, such limits may be exposed to citizen lawsuits. In response,
§ 122.32{c}.
in the form of narrative effluent
EPA notes that in such circumstances
Under CWA section 303{d}, States ’
limitations that require the
the MS4’s permit has not changed and,
identify which of their water bodies
implementation of BMPs. As discussed
therefore, the prohibition against
need TMDLs and rank them in order of
earlier, EPA has adopted the Interim
is not applicable. Further,
Generally, once a TMDL has
Permitting Policy and incorporated it in backsliding
any change in the mix of BMPs that was
een completed for one o~ more
the
development
of
today’s
rule
to
intended to be more effective at
pollutants in a water body, a wastaload recognize the appropriateness of BMPcontrolling pollutants would not be
allocation for each point source
based limits developed on a case-byconsidered backsliding, even if it did
discharging the pollutant{s} is
case basis.
not include all of the previously
implemented as an enforceable
implemented BMPs.
condition in the NPDES permit.
EPA formed a Federal Advisory
Committee to provide advice to EPA on
Regulated small M$4s are essentially
identifying water quality-limited water 4. Water Quality-Based Waivers and
like other point source discharges for
bodies, establishing TMDLs for them as Designations
purposes of the TMDL process,
appropriate, and developing appropriate Several sections of today’s final rule
A TMDL and the resdlting wasteload
allocations for pollutant{s) of concern in watershed protection programs for these refer to water quality standards in
impaired waters in accordance with
identifying those storm water discharges
a water body may not be available
CWA section 303{d). Operating under
that are and are not required to be
because the water body is not on the
permitted under today’s rule. As noted
State’s 303{d) list, the TMIDL has not yet the auspices of the National Advisory
Council for Environmental Policy and
in § 122.30 of today’s rule, CWA section
been completed, or the TMDL did not
Technology {NACEPT}, the committee
402{p}{6} requires the designation of
include specific pollutants of concern.
municipal storm water sources that
In these cases, the permitting authority produced its Report o.f the Federal"
Advisory Committee on the Total
need to be regulated to protect water
must determine whether point sources
Maximum Daily L~ad (7"A~L) Program
quality and the establishment of a
discharge pollutant{s} in amounts that
{July 1998). EPA recently published a
comprehensive storm water program to
cause, have the reasonable potential to
cause, or contribute to excursions above proposed rule to implement the Report’s regulate these sources. Requirements
State water quality standards, including recommendations (64 FR 46012, August applicable to certain municipal sources
may be waived based on the absence of
narrative water quality crite~a. This so- 23, 1999J.
demonstrable water quality impacts.
called "reasonable potential analysis is 3. Anti-Backsliding
Section 122.32{c}. The section 402{p}{6}
intended to determine whether and for
In general, the term "antimandate to protect water quality also
what pollutants water quality based
effluent limits are required. The analysis backsliding" refers to statutory
provides the basis for regulating
previsions at CWA sections 303{d}{4}
discharges associated with small
is, in effect, a substitute for a similar
and 402{o} and regulatory provisions at construction. See also § 122.26(b}{15){i).
determination that would be made as
Further, today’s rule carries forward the
pan of a TMDL, where necessary. When 40 CFR 122.44{I}. These provisions
prol~ibit the renewal, reissuance, or
"reasonable potential" exists,
existing authority for the permitting
modification of an existing NPDES
regulations at § 122.44{d} require a
authority to designate sources of storm
water quality-based effluent limit for the permit that contain effluent limits,
water discharges based upon water
pollutant(s) of concern in NPDES
permit terms, limitations and
quality considerations. Section
permits. The water quality-based
conditions, or standards that are less
122.26{a}(9}{iJ{C} and
effluent limits may be narrative
stringent than those established in the
As is discussed above in sections
requirements to implement BMPs or,
previous permit. There are also
II.H.2.e {for small MS4s) and II.I.~.b.ii

~riority.
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{for small const~ction), the.
requirements of today’s rule may b~
waived based on wastalo.ad allocations
that are part of"total maximum daily
loads" (~Ls) that address the
pollutants of concern or, in the case of
small construction and municipalities
serving between 1,000.and 10,000
persons, the equivalents of TMDI..s. One
commenter stated that waivers would
allow exemptions to the technology
based requirements and would thus be
inconsistent wsth the two-fold approach
of the CWA (a technology based
minimum ahd a water quality based
dverlay). EPA acknowledges that
waivers are not allowed for other
technology-based requirements under
the CWA. A morn flexible approach is
allowed, however, for sources
designated for regulation under
402{p}{6} to protect water quality. For
such sources EPA may allow a waiver
where it is demonstrated that an
individual source does not present the

threat to water quality that was the basis
for EPA’s designation,
H1. Cost.Benefit Analysis
EPA has determined that the range of
the rule’s benefits exceeds the range of
regulatory costs. The estimated rule
costs range from $847.6 million to "$981.3 million annually with
corresponding estimated monetized
annual benefits which range from
$671.5 million to S1.628 billion,
expected to exceed costs,
The rule’s cost and benefit estimates
are based oh an annual comparison of
costs and benefits for a representative
year {1998} in which the rule is
implemented. This differs from the
approach used for the proposed rule
which projected cost and benefits over
three permit terms. EPA has chosen to
use the cttrrent approach because it
determined that the ratio of annual
benefits and costs would not change
significantly over time. Moreover,

because there is not an initial outlay of
capital costs with benefits accruing in
the future (Le., benefits and costs are
almost immediately at a steady state), it
is not necessary to discount costs in
order to account for a time di~ierential.
EPA developed detailed estimates of
the costs and benefits of complying with
each of the incremantal ~equiremants
imposed by the rule. The Agency used
two approaches, a national water quality
model and national water quality
assessment, to estimate the potential
benefits of the rule. Both approaches
show that the benefits are likely to
exceed costs.
These estimates, including
descriptions of the methodology and
assumptions used, are described in
detail in the Economic.4na]ysis o.~the
Final Phase llRule, which is included
in the record of this rule making.
Exhibit 3 summarizes costs and benefits
associated with the basic elements of
today’s rule.

EXHIBIT 3.--COMPARISON OF ANNUAL COMPLIANCE COST AND
BENEFIT ESTIMATES 1
National water National water
quality model
quality assess(millioes of 1998 ment (millions of
dollars)
1998 dollars)
Municipal Minimum Measures .........................................................................................................................................
$131.0-$410.2
Controls for Constmct~n Sites ..........................................................................................................................................
$540.5-$686.0
Monet/zeal benefds

¯

Total Annual Benefits ................................................................................................................................
Costs
Municipal Minimum Measures .......................................................................................................................
Controls/Walver~ for Construction Sites ........................................................... :; .................................................
Federal/State Administrative Costs ................................................................................................................

$1,628.5 ........... $671.5-$1,096.2
Millions of 1998 dollars2
$297.3
$545.0-$678.7
$5.3

Total Annual Costs
$847.6-$981.31
1 National level benefits am not inclusive of all categories of benefits that can be expected to result from the regulation,
2Total may not add due to rounding.
,4. Costs
To address the concerns of the
commenters,
EPA utilized a National
1. Municipal Costs
Association of Flood and Stormwater
Initially, to determine municipal costs Management Agencies (NAFSMA)
for the proposed rule, EPA used
survey of the Phase II community to
anticipated expenditure data included
obtain incremental cost estimates for
in permit applications from a sample of Phase II municipalities. Using the list of
21 Phase I MS4s. Certain commenters
potential Phase II dasignees published
criticized the Agency for using
in the Federal Register (63 FR 1616),
anticipated expenditures because they
NAFSMA contacted more than 1,600
could be significantly different from the jurisdictions. The goal of the survey was
actual expenditures. These commenters to solicit information from those
suggested that the Agency use the actual communities about the proposed Phase
cost incurred by the Phase I MS4s.
II NPDES storm water program. Several
Other comments stated that because the of the survey questions corresponded
Phase I MS4s, in general, are large
directly to the minimum measures
municipalities, they may not be
required by the Phase II rule. One
representative of the Phase II MS4s for
hundred twenty-one surveys were
estimating regulatory costs. Finally, one returned to NAFSMA and were used to
commenter noted that the sample of 21
.
develop municipal costs.
municipalities used to project cost was
Using the .NAFSMA iaformation, EPA
relatively small,
estimated average annual per household

program costs for automatically
designated municipalities. EPA also
estimated an average annual per
household administ~’ative cost for
municipalities to address application,
record keeping, and reporting"
requirements of the Rule. The total
average per household cost of the rule
is expected to $9.16 per household.
To determine potential national level
costs for municipalities, EPA multiplied
the number of households {32.5 million}
by the per household cost {$9.16}. EPA
estimates the annual cost of the Phase
II municipal program at $298 million.
As an alternative method, and point
of comparison, to the NAFSMA-based
approach, EPA reviewed actual
expenditures reported from 35 Phase I
MS4s. The Agency targeted these 35
Phase I MS,Is because they had
participated in the NPDES program for

R0018163

68792 Federal Re~ister/Vol. 64, No. 235/Wednesday, DecernI~er 8, 1999/Rules and Regulations
nearly one permit term, were smaller in
size and had detailed data reflecting
their actual program implementation
costs. Of the 35 M$4s, appropriate cost
data was only ~tvailable for 26 of those
MS4s. EPA analyzed the expenditure
data and identified the relevant
expenditures, excluding costs presented
in the annual reports unrelated to the
requirements of the Rule. The cost range
and annual per household program
costs of $9.08 are similar to those found
using the NAFSMA survey data.
2. Construction Costs
In order to estimate the rule’s
const~tct~on-relatad cost on a national
level (the soil and erosion controls
(SEC] requirements of the rule and the
potential impacts of the postconstruction municipal measure on
constructinnJ, EPA estimated a per site
cost for sites of one, three, and five acres
and multiplied these costs by the total
number of estimated Phase ]1
construction starts across these size
categories.
To estimate the pen:entage of starts
subject to the soil and erosion control
requirements between 1 and 5 acres,
with respect to each category of building
pecmits (residential, commercial, etc.),
EPA initially used data from Prince
George’s County [PC, C), Maryland, and
applied these percentages to national
totals. In the proposal, EPA recognized
that the PGC data may not be
representative of the entire countr~ and
uested data that could be used to
evelop better estimates of the number
of construction sites between I and 5
acres. EPA did not receive any
substantiated national data from
commenters,
in view of the unavailability of
national data from commenters, EPA
made extensive efforts to collect
construction site data around the
country. The Agency contacted more
than 75 municipalities. EPA determined
that 14 of the contacted municipalities
had useable construction site data.
Using data from these 14 municipalities,
EPA developed an estimate of the
percentage of construction starts on one
to five acres. EPA then multiplied this
percentage by the number of building
permits issued nationwide to determine
the total number of construction starts
occurring on one to five acres. Finally,
to isDlate the number of construction
starts incrementally regulated by Phase
l’I, EPA subtracted’the number of
activities regulated .under equivalent
programs (e.g., areas covered by the
Coastal Zone Act Reauthorization
Amendments of 1990, and areas covered
by equivalent State level soil and
erosion control requirements),

~l

Ultimately, EPA estimated that 110,223 because EPA believed those costs would
construction starts would be
be negligible. However, hi response to
incrementally covered by the rule
public comments, EPA has estimated
these potential costs.
annually,
EP.A. then used standard cost
EPA has also estimated the potential
estimates from Building Construction
costs for construction site operators to
Cost Data and Site Wor]~ L~ndscape
implement the post-consu’uction
Cast Data (P,.S. Means, 1997a and
minimum measure. These are costs that
1997b) to estimate construction BIvfP
may be incurred by construction site
costs for 27 model sites’in a variety of
operators if the MS4 chooses to meet the
typical site canditious across the United post-construction minimum measure by
States. The model sites included three
requiring on-site structural, site-by-site
different site sizes (one, three and five control of post-construction runoff.
acres), three slope variations (3%, 7%, Municipalities may select from an array
and 12%), and three soil arosivity
of smictural and non-st~ctural options
conditions (low, medium, and high),
in implementing’this measure,’ so the
potential costs to construction operators
EPA chose BMP combinations
appropriate to the model site
is uncertain. Nonetheless, EPA
conditions. Based on the assumption
developed average annual BIvfP costs for
that any combination of site factors is
sites of one, three, five and seven acres.
equally like.ly to occur in a given site,
KPA’s analysis accounted for varying
EPA developed average cost of sediment levels of imperviousness that
and erosion control for all model sites, characterize residential, commercial,
EPA estimated that, on average, BMPs
and institutional land uses. Nationwide,
for a I acre site will cost $1,206, for a
these costs are expected to range from
$44 million to $178 million annually.
3 acre site $4,598 and for a 5 acre site
Finally, to establish national
$8,709.
EPA then estimated administ~tive
incremental annual costs for Phase TI
costs per construction site for the
construction starts, EPA multiplied the
following elements required under the total costs of compliance for the chosen
rule: Submittal of a notice of intent for site size categories by the total number
permit coverage; notification to
of Phase II consm~ction starts and added
municipalities; development of a storm post-construction costs. EPA estimates
water pollution prevention plan; record the annual compliance cost to range
retention; and submittal of a notice of
from $545 million to $678.7 million.
termination. EPA estimated the average B. Quantitative Benefits
total administrative cost per site to be
In the Economic Analysis for the
$g37.
proposed rule, a "top-down" approach
EPA also considered the cost .
was used to estimate economic banefi .ts.
implications of N’PDES permit
authorities waiving the applicability of Under this approach, the combined
requirements to storm water discharges economic benefits for wet weather
f~’om small construction sites based on
programs were estimated first, and then
were divided among various water
two different criteria involving water
quality impact and low rainfall. EPA
programs on the basis of expert opinion.
received comments stating that a waiver As a result, the benefits estimates for an
would require a significant investment individual program were rather
in trainin8 or ecqnisition Of a
uncelXain. Moreover, this approach was
consultant. Based on comments
inconsistent with the approach used to
received, EPA eliminated one of the
estimate the cost of the proposed storm
waiver conditions involving low soft
water rule, which was developed using
lo~s threshold because it necessitated
municipal-besed and cost-based data to
use of the Revised Universal Soil Loss develop "bottom-up" costs. Therefore,
Equation which could require extensive EPA decided to use a "bottom-up"
technical expertise,
approach for estimating benefits of the
Based on the opinions of construction Phase II rule. To adequately reflect the
industry experts, EPA estimates that 15 quantifiable benefits of the rule, EPA
percent of the const~-uction sites that
used two different methods: (1) National
would otherwise be covered by today’s Water Quality Model and (2) National
n.de will be eligible to receive waivers. Water Quality Assessment.
Therefore, the Agency has excluded 15
To monetize benefits in both
percent of the construction sites when
approaches, the Agency applied Carson
deriving costs of sediment and erosion and Mitchell’s (1993) astiznatas of
control. The average cost for sites to
. household willingness-to-pay (WTP} for
qualify for the waiver is expected to be water quality improvement to estimates
$34 per site. The const~-uction cost
of waters impaired by storm water
analysis for the proposed rule did not
discharges. Carson and Mitchell’s 1993
include any costs for the preparation
study reports the results of their 1983
and submission of waiver applications national survey of WTP for incremental
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improvements in fresh water quality.
Carson and Mitchell estimate the WTP
for three minimum levels of fresh water
quality: boatable, fishable, and sizable.
EPA adjusted the WTP amounts to
account for inflation, growth in real per
capita income, and increased attitudes
towards pollution control. The adjusted
WTP amounts for improvements in
flesh water quality are $210 for
bearable, $158 for fishable, and $177 for
sizable. A brief summary of the national
water quality model and national water
quality assessment approaches follow,
1. National
Water Quality Model
.
One approach EPA used to estimate
the benefits of the Phase II municipal
and construction site controls was the
National Water Pollution Control
Assessment Model (NWPCAM).
NWPCAM estimates benefits of the
storm water program at the national
level, including the impact on small
streams. This model estimates water
quality and the resultan~ use support for
the 632,000 miles of rivers and streams
in the USEPA Reach File Version 1
(RF1), which covers the continental

United States. The model analyzes
water quality changes by stream reach,
The parameters modeled in the
N’WPCAM are biological oxygen
demand (BOD), total suspended solids
(TSS), dissolved oxygen (DO), and fecal
coliforms (FC).
The model projects changes in water
quality due to the Phase II municipal
and construction site controls. To
calculate the economic benefits of
change in water quality, the number of
households in the proximity of the
stream reach are determined, by ;
overlaying the model results on the
1990 Census of Populated Places and
Minor Civil Divisions, and updating the
population to 1998. Economic benefits
are calculated using the Carson and
Mitchell WTP values. The benefits are
separately~stimated for local and nonlocal waters on the basis of WTP values
and proximity to water quality changes.
The value of the change in use
support for local waters is greater than
the value of the non-local waters
because of the opportunity to use local
waters by the local population. This
model assumes that if improv.ement

occurs in waters that are not close to
population canters the economic value
is lower. Therefore, benefits are
estimated for local and non-local waters
separately. This assumption is based on
Carson and Mitchell’s survey which
asked respondents to apportion each of
their stated WTP values between
achieving the water quality goals in
their own State and achieving those.
goals in the nation as a whole. On
average, respondents allocated 67% of
their values to achieving in-State water
quality ffoals and the remainder to the
nation as a whole. Carson and Mitchell
argue that for valuing local water quality
changes 67% is a reasonable upper
bound for the local multiplier and 33%
for the non-local water quality changes.
For the purposes of this analysis, the
locality is defined as urban sites and
associated populations linked into the
NWPCAM framework. Using this
methodology, the total monetized
benefits of Phase II control of urban and
construction site runoff is estimated to
be $1.628 billion per year. The local and
non-local benefits due to Phase II
controls are presented in Exhibit 4.

EXHIBIT 4.RLOCAL AND NON-LOCALBENEFITS ESTIMATES DUE TO PHASE II CONTROLS NATIONAL WATER QUALITY
MODEL, ESTIMATE
Use stzpport

Nondoca~ beneLocal benefits($rnillion/yr)
Total benefits
($million/yr)
fits 1
($million/yT)

Swimming, Fishing, and Boating .........................................................................
Fishing and Boating ................................................................................................
Boating ............................................................................................................
Tota] ................................................................................................................

306.20
395.10
700.10

60.60
51.90
114.60

366.80
447.00
814.70

1401.40

227.10

1628.50

1 To estimate non-local willingness to pay per household, the 33% of willingness is multi!~lied by the frac~on of previously impaired national waters (in each use category) that attain the beneficial use as a result of the Phase II n,de. To estimate the aggregate non-local benetits, non-local
willingness to pay is multiplied ~ the total number o! households in the US.
While the numbers of miles that are
estimated to change their use ~upport
are small, the benefits estimates are
quite significant. This is because urban
runoff and, to a large extent,
construction activity occurs where the
people actually reside and the water
quality changes mostly occur close to
these population centers. NWPCAM
indicates that changes in pollution loads
have the most effect immediately
downstream of pollution changes. As a
result, the aggregate WTP is large
~recause large numbers of households in
these population centers are associated
with the local waters that reflect
improvement in designated
¯ use support,
2. National Water Quality Assessment
EPA also estimated benefits of the
Phase II Storm Water program using the
1998 National Water Quality Inventory
(305(b]] Report.to Congress, rather than

the NWPCAM as a basis for estimating
impairment addressed by the rule. The
Water Quality Assessment method
separately estimates benefits associated
with improvements to fresh water,
marine water and construction.site
control-~, and then aggregates these
separate categories into an estimate of
total annual benefits,
a. Municipal Measures
L Fresh Waters Benefits
In order to develop estimates for the
potan~al value of the municipal
measures (except. storm water runoff
controls for consu’uction sites), EPA
applied Carson & Mitchell WTP values
to estimated existing and projected
~uture fresh water impairment. Carson &
Mitchell did not evaluate marine waters,
so only flesh water values were
available f~om their research. Even

though the Carson and Mitchell
estimates apply to all f~esh water, it is
not clear how these values would be
apportioned among rivers, lakes, and
the Great Lakes. The 305Co) data
indicate that lakes are the most
impaired by urban runoff/storm sewers,
followed closely by the Great Lakes, and
then rivers. Therefore, EPA applied the
w’rP values to the categories separately
and assumed that the higher resulting
value for lakes represents the high end
of the range (i.e., assuming that lake
impairment is more indicative of
national flesh water impairment) and
that the lower resulting value for
impaired rivers represents the low end
of a value range for all fresh waters (i.e.,
assuming that river impairment is more
indicative of national fresh water
impairment). In addition, EPA estimated
that the post-construction runoff
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requirements of the municipal program
might result in benefits of at least $16.8
million annually from avoided future
runoff. The post-construction estimate
significantly underestimates potential
program benefits because it does not
account for avoided hydrologic changes
and resulting water quality impairment
"
associated with incloses in
imperviousness from development and
redevelopment. Summing the benefits
across the water quality use support
levels yields an estimate of benefits
ranging from approximately $I21.9
million to $378.2 million per year.
ii. Marine Waters BeneJ~ts
In addition to the fresh water benefits
captured by the Carson and Mitchell
study, EPA anticipates benefits as a
result of improvements to marine
waters. Sufficient methods have not
been developed to quantify nationallevel benefits for commercial or
recreational fishing. EPA used beach
closure data and visitation estimates
from its Beach Watch Program to
estimate potential reductions in marine
swimming visits due to storm water
runoff contamination events in 1997.
The estimated 86,100 trips that did not
occur because of beach closures in
coastal Phase II communities is a lower
bound because it represents only those
beaches that report both closures and
visitation data. EPA estimates potential
swimming benefits from the rule tobe
at least $2.1 million annually,

EPA developed an analysis of
estimates the benefits of soil and erosion
potential benefits associated with
requirements.
avoided health impacts from exposure.
A survey of North Carolina residents
to contaminants in storm sewer effluent. {Paterson et aI., 1993} indicated that
Based on a study of incremental
households are willing to pay for
erosion and sediment controls similar to
illnesses found among people who
swam withi.n one yard of storm drains
those in todav’s rule. Based on income
and other indicators, the values derived
in Santa Monica Bay, EPA estimated a
from the study are expected to be
range of incremental illnesses {Halle et
similar to values held in the rest of the
a]., 1996}. Depending on assumptions
country. Using the mean value of the
made about number of exposures to
willingness to pay of $25 per household.
contaminants and contaminant
EPA projects annual benefits of the soil
concentrations, benefits ranged from
$7.0 million to $29.9 million annually, and erosion requirements to range from
$540.5-$686 million.
b. Construction Benefits
c. Summery of Benefits From the
The major pollutant resulting from
National Water Quality Assessment
construction activities is sediment.
Total benefits from municipal
However, in addition to sediment,
measures
and construction site controls
construction activities also yield
are expected to range from $671.5
pollutants such as pesticides, petroleum million to $1.1 billion per year,
products, and solvents. Because
including benefits of approximately
circumstances will vary considerably
$13.7 million per year associated with
from site to site, data is not available
small stream improvements. A summary
with which to develop estimates of
of the potential benefits is presented in
benefits for each site and aggregate to
Exhibit 5.
obtain a national-level estimate.
As shown in Exhibit 5, it was not
In the proposed rule, EPA estimated
possible to monetize all categories of
the combined benefits of all wet weather benefits using the WTP estimates. In
programs, and then used expert
particular, benefits for improving
opinions to allocate them to different
marine water quality such as fishing and
individual programs. To eliminate the
passive use benefits are not included in
possible overlap between the benefits of the values used to estimate the potential
the soil and erosion control
benefits of the municipal minimum
requirements, municipal measures, and measures {excluding construction sites
other wet weather storm water
controls}, and they are not estimated
programs, EPA chose to use an approach separately, because information is not
in today’s final rule that directly
currently available.

EXHIBIT 5.~POTENTIAL ANNUAL BENEFITS OF THE PHASE IS’STORM WATER RULE NATIONAL WATER QUALITY
ASSESSMENT ESTIMATE
Benefit category

I

Annual WTP

Municipal Minimum Measures I
Fresh Water Use and Passive Use= ..........................................................................................
Marthe Recreational Swimming ......................................................................................................................
Human Health (Marine Waters) ............................................................................................................
Other Madne Use and Passive Use ....................................................................................................................
Erosion end Sediment Contxois for Constxuctlon Sites
3
Fresh Water end Marine Use and Passive Use .................................................................................................

$121.9-$378,2
$2.1
$7.0-$29.9
(+)
[

$540.5-$686

Total Phm I! Program
Total Use & Passive Use (Fresh Water and Manne) ...........................................................................................
[
>$671.5->$1,096.2
+= positive benefits expected but not moneyed.
~ thciudes water quality benefit of municipal programs, based on 80% effectJvaness of municipal programs.
=Based on research by Carson and Mitchell (1993). Fresh water va~ue only. Does not in~ude commercial fishery, navigation, or diversionary
(e.g. municipal drinking water cost savings or risk reductions) benefits. May not fully capture human health risk reduction or ecological values.
3Based on research by Paterson eta/. (1993), Although the survey’s descripbon of the benefits of reducing soil erosion from consVuct~on sites
included reduced dredging, avoided flooding, and water storage capacity benefits, these benefit categohas may not be fully incorporated in the
WTP values: Small streams may account for over 2% of total benefits.
C. {~ualitative Benefits
or monetized. Thus, the current estimate because it omits many ways in which
There are additional benefits to storm of monetized benefits may understate
society is likely to benefit from reduced
water control that cannot be quantified the U’ue value of storm water controls
storm water pollution, such as improved
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aesthetic quality of waters, benefits to
wildlife and to threatened and
endangered species, cultural values, and
biodiversity benefits,
A benefit that EPA did not monetize
completely is the flood control benefits
attributable to municipal storm water
controls reducing downstream flooding,
although flood control benefits
associated with sediment and erosion
control are already reflected to some
extent in the construction benefits,
Similarly, the Agency could not value
the benefits from increased property
value due to storm water controls
reflect.ed in thb rule, even though a
commenter suggested inclusion of these
benefits in the estimates,
Moreover, while a number of
commenters requested that EPA include
ecological benefits, the Agency was not
able to fully monetize these benefits,
Urbanization usually increases the
amount of sediment, nutrients, metals
and other pollutants associated with
land disturbance and development,
Development usually not only results in
a dramatic increase in the volume of
water runoff, but also in a substantial
decrease in that water’s quality due to
stream scour, runoff and dispersion of
¯ toxic pollutants, and oversiltation,
These kinds of secondary benefits could
not be fully reflected in the monetized
benefits. EPA was able to only monetize
the aquatic life support benefits for
waters assumed to be impaired. Thus,
only the aquatic life support benefits
attributable to municipal controls,
reflected through human satisfaction,
are taken into account,
Reduced nutrient level is another
¯ benefit of the storm water control which
is not fully captured by the economic
ana!ysis. High nutrient levels often lead
to eutrophication of the aquatic system.
The quality change in ecological sources
as the result of storm water controls to
reduce pollutants is not fully reflected
in the present benefits,
D. National Economic Impact
Finally, the Agency determined that
the rule will have minimal impacts on

the economy or employment. This is
because the final rule regulates small
MS4s and construction sites under 5
acres, not the typical industrial plants or
other non-construction activities that
could directly impact production and
thus those sectors of the economy,
Discussions with representatives
within the construction industry
indicate that construction costs will
likely be passed on to buyers, thus not
seriously affecting the housing industry
directly. One commenter argued that the
rule will have a negative employment
effect because the builders will build
fewer homes requiring less building
materials as a result of the declining
demand induced by the cost of the soil
and erosion controls. EPA disagrees
with this argumant because the cost of
the controls, as the percentage of the
price of a median home, is negligible
and will be passed on to final buyers,
Flexibility within the rule allows
MS4s to tailor the storm water prepare
requirements to their needs and
financial position, minimizing impacts,
For sedimentation and erosion controls
on construction sites, the rule
contemplates application of commonly
used BMPs to r~duca costs for the
construction industry. Thus, the rule
attempts to use existing practices to
prevent pollution, which should
minimize impacts on States, Tribes,
municipalities and the construction
"
industry.
Thus, EPA concludes that the effect of
the rule, if any, on the national economy
will be minimal. The benefits of today’s
rule more than offset any cost impacts
on the national economy,
IV. llesulatory Requirements
A. Poperwork Reduction Act
The Office of Management and Budget
(OMB) has approved some of the
information collection requirementscontained in this final rule (i.e. those
found in 40 CFR 122.26(g) and
123.35(b)) under the provisions of the
Paperwork Reduction Act, 44 U.S.C.
3501 et seq. and has assigned OMB
control number 2040-0211.

The burden and costs described below
are for the information collection,
reporting, and record keeping
requirements for the three year period
beginning with the effective date of
today’s rule. Additional information
collection requirements for regulated
small MS4s and small construction sites
will occur after this initial three year
period and will be counted in a
subsequent information collection
requirement. The total burden of the
information collection requh-ements for
the first three years of this rule is
estimated at 56,369 hours with a
corresponding cost of $2,151,305
million annually. This burden and cost
is for industrial facilities to complete
and submit the no exposure
certification, for N-PDES-authorized
States to process and review the no
exposure certification, and for the
NPDES-authorized States to develop
designation criteria and assess
additional MS4s outside of urbanized
areas. Compliance with the applicable
information collection requirements
imposed under this rule are mandatory,
pursuant to CWA section 402.
Exhibit 6 presents average annual
burden and cost estimates for Phase
respondents for the first three years.
Burden means the total time, effort, or
financial resoumes expended by persons
to generate, maintain, retain, disclose or
provide information to or for a Federal
agency. This includes the time needed
to review instructions; develop, acquire,
install, and utilize technology and
systems for the purposes of collecting,
validating, and verifying information,
processing and maintaining
information, and disclosing and
providing information: adjust existing
ways for complying with any previously
applicable instructions and
requirements; train personnel to be able
to respond to a collection of
information; search data sources:
complete and review the collection of
information; ’and transmit or otherwise
disclose the information.

EXHIBIT 6.--AVERAGE ANNUAL BURDEN AND COST ESTIMATES FOR PHASE II RESPONDENTS
Information collection activity
,¯
Incl. No Expos’. Facilities:
No Expos. Certification .................................................

A
Respondents
per year
(projected) 1
36,377I

B
Burden hours
per respondent per year
(predicted)

(A)x(B)=C
Annual respondent burden hours
(projected)

1.0

36,377

Annual Subtotal ....................................... :. ..............................................................
NPDES.Authonzed States:s
Designation of Addit. MS4s’~ ........................................
15
332.8

D
(C)x(D)=E
Respondent Annual
Cost
labor cost ($/ ($) (projected)
hr) (1998 $)
44.35

1,613,320

36,377 ........................

1,613,320

26.91

131,644

4.892

R0018167

68796 Federal Re~ister/Vol. 64, No. 235/Wednesday, December 8, 199g/Rules and Resulations
EXHIBIT 6.~AVERAGE ANNUAL BURDEN AND COST ESTIMATES FOR PHASE II RESPONDENTS--Continued

-Information collection activity

A
Respondents
per year
(projected) ~

No Exp. Cert. Proc. & Ray .........................................

30,200

B
Burden hours
per respondant per year
(predicted)

(A)x(B)=C
Annual respondent burden hours
(projected)

D
Respondent
labor cost ~..$/
hr) (1998:~)

(C)x(O)=E
Annual Cost
($) (projected)

15,100

26.91

406,341

0.5

Annual Subtotal ....................................................................................................

19,992 ........................

537,985

Annual Totals .......................................................................................................

56,369 ........................

2.151,305

Notes:
1 Source: U.S. EPA, Office of Wastewater ManagemanL Economic Aneiys~s for the Storm Water Pl’mse II Rule.
=The total number of potential no e~osure respondents was divided by 5 to estimate an annual total. It was assumed that the annual number
of respondents for the no exposure cer~fication would be spread over the rwe year pedod the exclusion applies. .
~The n~’nber of mspondants in each category represent~ only those respondents tocated within the 44 NPDES-authorized States and Territories. The burden and cost estimates provided in t~is section are for ~e NPDES-authodzed States in their role as the permitting authority for
municipal designations and IndUStl~! no exposure.
’~The number of respondents for this act~, 15, re~resants the n.umber of NPDES-authodzed States and Territories that must deveio~ desin-~.t~n cdte~a and assess ~ MS4s located outside of an urbanized a~ea for possible Phase I| coverage d~ded by the three year ~CR pe-

Given the requirements of today’s
In addition to the information
regulatory action" as one that is likely
regulation, EPA believes there will be
collection, reporting, and record
to result in a rule that may:
no capital’startup and no operation and keepinS burden for the next three years,
(1) have an annual effect on the
economy of $100 million or more or
maintenance costs associated with
today’s rule contains information
information collection requirements of collection requirements that will not
adversely affect in a material way the
the rule.
be~in until three ye~ or more from the economy, a sector of the economy,
The government burden associated
productivity, competition, jobs, the
effective date of today’s rule. These
with today’s rule will impact State,
envimnmant, public health or safety, or
information collection requirements
Tribal, and Territorial governments
State, local,, or tribal governments or
were not included in the information
(NPDES-authorized governmental
collection request approved by OMB.
communities;
entities] that have storm water prosram EPA will submit these burden estimates
(2) create a serious inconsistency or
authority, as well as the federal
for OMB approval when it submits ICI~ otherwise interfere with an action taken
government (i.e., EPA), where it is the
2040-O211 to OIv~B for renewal in three orplanned by another agency;
NPDES permitting authority. As of
|3] materially alter the budgetary
years. The rule burdens for regulated
Ma.~ch 1999, 43 States and the Virgin
small biS4s and small construction sites impact of entitlemants, ~ants, user fees,
Islands had NPDES authority,
that will be included in the ICR renewal or loan proyams or the rights and
The annual burden imposed upon
obligations of recipients thereof; or
fall into three areas: application for an
authorized governmental entities
(4) raise novel legal or policy issues
MPDES permit or sub~Littal of waiver
arising out of legal mandates, the
(dalesated States and the Virsin Islands) information, record keeping of storm
and the federal government for the next water management activities, and
President’s priorities, or the principles
three years is estimated to be 19,992
submittal of reports to the permitting " set forth in the Executive Order.
hours (S537,985) and 4,087 hours
Pursuant to the terms nf Executive
authority. There will also be an
($115,948) respectively, for a total of
Order 12866, it has been determined
additional burden for the permitting
that this rule is a "sisnificant regulatory
24,0?9 hours ($653,933]. This estimate authority to review this information,
is based on the average time that
action". As such, this action was
An
agency
may
not
conduct
or
governments will expend to carry out
submitted to OIv~B for review. Changes
sponsor, and a person is not required to
made in response to OlvIB suggestions or
the following activities: desisnate
respond to a collection of information
recommendations will be documented
additional IviS4s (332.8 hours) and
unless it displays a cun~nfly valid OIV/B in the public record.
process and review "no exposure"
certificates from indus~ial discharsers " control number. The OlVIB control =
numbers for EPP,’s re~.dations are listed C. Unfunded Mandates tieform Act
(0.5 hour),
Tide II of the Unfunded Mandates
Under the existing rule, storm water in 40 CFR Part 9 and 48 ~ Chapter
~5. EPA is amending the table in 40 (::FR Reform Act of 1995 (U1vfl~), Public
discharges from light industrial
Part 9 of cun~nfly approved ICI~ control Law 104--4, establishes requL~ements for
activities identified under
Federal agencies to assess the effects of
§ 122.26(b)(14)(xi) were exempted from numbers issued by OMB for various
the permit application ~cluirements if reBulations to list the first three years of their regulatory actions on State, local,
information requirements contained in and tribal governments and the private
they were not exposed to storm water,
Today’s rule expands the applicability this final rule.
~ector. Under section 202 of the
EP~ generally mast prepare a written
of the "no exposure" exclusion to
B.F.xecut~ve Order 12866
include all industrial activity re/~uJatad
statement, including a cost-benefit
under § 122.26(b)(14) (except category
Under Executive Order 12866, [58 FI~ analysis, forproposed and final rules
with "Federal mandates" that may
(x), consU’uction). The "no exposure"
51,735 (October 4, 1993)] the Agency
provision is applied through the use of
mast determine whether the regulatory result in expenditures to State, local.
a written certification process, thus
action is "significant" and therefore
and tribal governments, in the al~’egate,
representing a slight reporting burden
subject to O~B review and the
or to the private sector, of $100 million
increase for "light" industries with "no ~equiremants of the Executive Order.
or more in any one yea~. Before
exposure’.
The Order defines "significant
promulgating an EP.~. rule for which a
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written statement is needed, section 205 aesthetic quality of waters, benefits to
of the UMP, A generally requires EPA to wildlife and to threatened and
endangered species, cultural values, and
identify and consider a reasonable
biodiversity benefits,
number of regulatory alternatives and
Several commenters asserted that
adopt the least costly, most costeffective or least burdensome alternative today’s rule is an unfunded mandate
and that, without funding, the
that achieves the objectives of the rule.
monitoring of the already existing
The provisions of section 205 do not
pollution control programs would
apply when they are inconsistent with
suffer. In section [I.D.3. of the preamble,
applicable law. Moreover, section 205
allows EPA to adopt an alternative other EPA lists some of the programs that ~A
than the least costly, most cost-effective anticipates may provide funds to help
develop and, in limited circumstances,
or least burdensome alternative if the
implement storm water management
Administrator publishes with the final
rule an explanation why that alternative pro ~grams.
In the EA, EPA reviewed the expected
was not adopted.
EPA has ~[etsnnlned that today’s rule effect of today’s rule on the national
economy. The Agency determined that
contains a Federal mandate that may
result in expenditures of $100 million or the rule will have minimal impacts on
the economy or employment. This is
more in any one year for both State,
because the final rule regulatas small
local, and tribal governments, in the
MS4s and eonstruction sites under 5
a~re~ate, and the private sector.
acres, not the typical industrial plants or
Accordingly, EPA has prepared under
other non-construction activities that
section 202 of the ~ a written
statement which is summarized below, could directly impact production and
thus those sectors of the economy.
1. Summary of UIVIR~ Section 202
Discussions with representatives
Written Statement
within the construction industry
EPA promulgates today’s storm water indicate that construction costs will
regulation pursuant to the specific
likely be passed on to buyers, thus not
seriously affecting the housin~ industry
mandate of Clean Water Act section
402(p1(61, as well as sections 301,308, directly. Flexibility within the rule
allows MS4s to tailor the storm water
402, and 501. (33 U.S.C. sections
1342(p)(6), 1311, 1318, 1342, 1361.) program requirements to their needs
and financial position, minimizing
Section 402(p)(6) of the CWA requires
impacts. For sedimentation and erosion
that EPA designate sources to be
regulated to protect water quality and
controls on construction sites, the rule
establish a comprehensive program to
contemplates application of commonly
used
BMPs to reduce costs for the
re,late
sources,
thethose
Economic
Analysis of the Final consu-uction industry. Thus, the rule
Phase ~[Rule (F.,A), EPA describes the
attempts to use existing practices to
qualitative and monetized benefits
prevent pollution, which should
associated with today’s rule and then
minimize impacts on States, Tribes,
compares the monetized benefits with
municipalities and the construction
the estimated costs for the rule. EPA
industry,
developed detailed estimates of the
Thus, EPA concludes that the effect of
costs and benefits of complying with
the rule, if any, on the national economy
each of the incremental requirements
would be minimal. The benefits of
imposed by the rule. These estimates,
today’s rule more than offset any cost
including descriptions of the
impacts on the national economy.
methodology and assumptions used, are
Consistent with the inter~overnmental
_consultation provisions of section 204 of
described in detail in the EA. The
Agency used two approaches, a national the UMRA and Executive Order 12875,
water quality model and national water "Enhancing the Interuovarnmental
Partnership," EPA consulted with the
quality assessment, to estimate the
governmental entities affected by this
potential benefits of the rule. Both
approaches show that the benefits are
rule.
First, EPA provided States, Tribal and
likely to exceed costs. Exhibit 3 in
section Ilt of this preamble summarizes local governments with the opportunity
to comment on draft alternative
the costs and benefits associated with
approaches for the proposed rule
the¯ basic elements of today’s rule.
There are additional benefits to storm through publishing a notice requesting
water’control that cannot be quantified information and public comment in the
or monetized. Thus, the current estimate Federal Register on September 9, 1992
of monetized benefits may understate
(57 FR 41344). This notice presented a
full range of regulatory alternatives. At
the true value of storm water controls
because it omits many ways by which
that time, EPA received more than 130
society is likely to benefit from reduced comments, including approximately 43
storm water pollution, such as improved percent from municipalities and 24

percent from State or Federal agencies.
These comments were the genesis of
many of the provisions in the today’s
rule, including reliance on the NPDES
program framework (including general
permits), providing State and local
governments flexibility in selecting
additional sources requiring regulation,
and focusing on high priority polluters.
These comments helped to focus on
pollution prevention, watershed-based
concerns and BMPs. They also led to
certain exemptions for facilities that do
not pollute national waters.
In early 1993, EPA, in conjunction
with the Rensse!aerville Institute, held
public and expert meetings to assist in
developing and analyzing options for
identifying unregulated storm water
sources and possible controls. These
meetings provided participants an
additional opportunity to provide input
into the CWA section 402(p)(6) program
development process. The final rule
addresses several of the key concerns
identified in these groups, including
provisions that provide flexibility to the
States to select sources to be controlled
and types of permits to be issued, and
flexibility to MS4s in selecting BMPs.
EPA also conducted outreach with
representatives of small entities,
including small government
representatives, in conjunction with the
convening of a Small Business
.~dvocacy Review Panel under SBREF.~
which is discussed in section IV.E. of
the preamble.
In addition. EPA established the
Urban Wet Weather Flows Advisory.
Committee under the Federal Advisory
Committee Act (FACA). The Urban Wet
Weather Flows Advisory Committee, in
turn established the Storm Water Phase
II Subcommittee. Consistent with
FACA, the membership of the
Committee and the Storm Water Phase
II Subcommittee was balanced among
EPA’s various outside stakeholder
interests, including representatives from
State governments, municipal
guvernments (both elected officials and
appointed officials) and Tribal
governments, as well as industrial and
commercial sectors, a~ficulture,
environmental and public interest
groups.
In general, municipal and Tribal
government representatives supported
the N’PDES approach in today’s rule for
the following reasons: It will be
uniformly applied on a nationwide
basis: it provides flexibility to allow
incorporation of State and local
programs: it resolves the problem of
donut holes that cause water quality
impacts in urbanized areas: and it
allows co-permitting of small regulated
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2. Selection of the Least Costly, Most
MS4s with those regulated under the
Cost-Effective or Least Burdensome
existing storm water program.
Alternative That Achieves the
In contrast, State representatives
Objectives of the Statute
sought alternative approaches for State
Today’s rule evolved over time and
implementation of the storm water
incorporated aspects of alternatives that
program for Phase II sources. State
responded to concerns presented by the
representatives asserted that a non. various stakeholders. A primary
NPDES alternative approach best
characteristic of today’s rule is the
facilitated watershed management and
flexibility it offers both the permitting
avoided duplication and overlapping
authority and the regulated sources
regulations. These representatives
(small MS4s and small construction
pointed out that there are a variety of
sites), by the use of general permits,
State programs--not based on the
implementation of BMPs suited to
CWAmimplementing effective storm
specific locations, and allowing MS4s to
¯ water controls, and that EPA should
develop their own program goals.
provide incentives for their
In the administrative record
implementation and improvement in
supporting the proposed rule, EPA
performance. EPA continues to believe estimated ranges of costs associated
that an NPDES approach is the best
with six different options, including a
approach in order to adequately protect no action option, the proposed option,
water quality. However, EPA has
and four other options that considered
worked with States on an alternative
various combinations of the following:
approach that provides flexibility
Coveting all the unregulated
within the N’PDES framework. The final construction sites below 5 acres, all
rule allows States with a watershed
small MS4s, certain industrial and
permitting approach to phase in permit commamial activities, and all point
coverage for MS4s in iurisdi~dons with sources. EPA developed detailed cost
a population less than 10,000 and
estimates for the izt~emental
provides two waivers £rom coverage for requirements imposed under the final
regulation, and for each of the
small MS4s. This issue is dis~assed in
alternatives, and applied these estimates
section II.C of the preamble, Program
to the remaining um-egulated point
Framework: NPDES Approach.
sources of storm water. The Agency
Some municipal governments
compared the estimated annual range of
objected that the rule’s minimum
costs imposed under today’s rule and
measures for small MS4s violate the
other major options considered. The
Tenth Amendment insofar as they
range of values for each option included
require the operators of MS4s to regulate the costs for compliance, including
third parties according to the
paperwork requiremenis for the
"minimum measures" for municipal
operators of small construction sites,
storm water management programs. EPA industrial facilities, and MS4s and
disagrees tl~at today’s rule is
administrative costs for State and
inconsistent with Tenth Amendment
Federal NPDES permitting authorities,
principles. Permits issued under today’s
Today’s rule reflects the least costly
option that achieves the objectives of
rule will not compel political
the statute, thus meeting the
subdivisions of States to regulate in
requirements of section 205. EPA did
their sovereign capacities, but rather to
not consider "no regulation" to be an
effectively control discharges out of
"option" because it would not achieve
their storm sewer systems in their
the objectives of CWA section 402(p)(6).
owner/operator capacities. For MS4s
A portion of currently umegulated point
that do not accept this "default"
minimum measures-based approach (to sources of storm water need to reduce
pollutants to protect water quality,
con~ol discharges out of the storm
Today’s rule is estimated to range in
sewer system by exercising local powers cost
from $847.6 million to $981.3
to control discharges into the storm
million
annually, although the cost
sewer system), today’s rule allows for
estimate for the proposed rule was
alternative permits through individual reported as a range of $138 to $869
permit applications. EPA made
’ million annually. That range reflected a
revisions to the rule to allow regulated
unit cost range for the municipal
small MS4s to opt out of the minimum minimum measures and a cost range per
measures approach and instead apply
consu’uction site for soil erosion control,
for an individual permit. This issue is
EI~A has since revised its cost analysis
discussed in section II.H.3.c.iii of the
"to allow it to report the current estimate,
preamble, Alternative Permit Option/
which is toward the high end of the
Tenth Amendment.
original cost range. The four other
regulatory options considered at

proposal involved higher regulatory
costs and, therefore, were not selected.
These four options and their estimate.
costs are as follows:
(1) An option based on the August 7,
1995 direct final rule was estimated to
cost between $2.2 billion and $78.9
billion per year.
[2) A "Plan B" option was estimated
to cost between $0.6 billion and $3.2
billion per year.
(3) An option based on the September
30, 1996 draft proposed rule was
estimated to cost between $0.2 billion
and $3.7 billion per year.
(4) An option 5ased on the February
13, 1997 draft proposed rule, was
estimated to cost between $0.2 billion
and $3.5 billion.
There are three reasons why the costs
for these four options exceeded the
estimated cost range for the proposed
rule. The first two options regulated
substantially more municipal
governments. The first, third, and fourth
options required industrial facilities to
apply for permits. Finally, the first three
options applied permit requirements to
consUm~ion sites below I acre.
Consequently, these options would be
more costly than today’s rule even with
the revised analysis methods used to
estimate costs.
3. Effects on Small Governments
Before EPA establishes any regulatory
requirements that may significantly or
uniquely affect small governments,
including tribal governments, it must
have developed under section 203 of the
UMRA a small government agency plan.
The plan must provide for notifying
potentially affected small governments,
enabling offic~ls of affected small
governments to have meaningful and
timely input in the development of EPA
regulatory proposals with significant
Federal intergovemmental mandates,
and informing, educating, and advising
small governments on compliance with
the regulatory requirements. EPA has
determined that this rule contains no
regulatory requirements that might
significantly or uniquely affect small
governments. Although today’s rule
expands the NPDES program {with
modifications) to certain MS4s serving
populations below 100,000 and
although many MS4s are owned by
small governments, EPA does not
believe today’s rule significantly or
uniquely affects small governments. As
explained in section IV.E. of the
preamble, EPA today certifies that the
rule will not have a significant impact
on small governmental jurisdictions. In
addition, the rule will not have a unique
impact on small governments because
the rule will affect small governments in
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EPA website at www.epa.govlowm/sw/
to the same extent as {or to a lesser
extent than) larger governments that are toolbox, that explains the rule in detail,
Finally, to assist small governments in
already covered by the existing storm
implementing the Phase II program,
water rules. Thus, today’s rule is not
EPA is committed to the following: {I}
subject to the requirements of section
developing a tool box of implementation
203 of IJ’MI~.
¯
strategies: (b.} providing written
Notwithstanding this finding, in
technical
assistance,
including
guidance
developing today’s’~ule, EPA provided
notice of the requirements to potentially on developing BM:Ps and measurable
goals: and {3} compiling a
affected small governments; enabled
officials of affected small governments comprehensive evaluation of the NPDES
to provide meaningful and timely input municipal storm water Phase [I program
over the next 13 years,
in the development of regulatory
proposals: and informed, educated and D. Executive Order z3132
advised small governments on
Executive Order 13132. entitled
compliance with the requirements.
"Federalism" (64 FR 43255, August 10,
Concerning notice, EPA provided
1999}, requires EPA to develop an
States, local, and Tribal governments
accountable process to ensure
with the opportunity to comment on
"meaningful and timely input by State
alternative approaches for an early draft and local ot~iclals in the development of
of the proposed rule by publishing a
regulatory policies that have federalism
notice requesting information and
implications." "Policies that have
public comment in the Federal Register federalism implications" is defined in
on September 9, 1992 {57 FR 41344}. the Executive Order to include
This notice presented a full range of
regulations that have "substantial direct
regulatory alternatives. At that time,
effects on the States, on the relationship
EPA received more than 130 comments, between the national government and
including approximately 43 percent
States, or on the distribution of
from municipalities and 24 percent from the
power and responsibilities among the
State or Federal agencies,
various levels of government." Under
The Agency also provided, through
Executive Order 13132, EPA may not
the SBREFA panel process and the
issue a regulation that has federalism
FACA process, the opportunitT for
implications, that imposes substantial
elected officials of small governments
direct compliance costs, and that is not
{and their representatives} to
required by statute, unless the Federal
meaningfully participate in the
government provides the funds
development of the rule. Through such nscessa~ to pay the direct compliance
participation and exchange, EPA not
costs incurred by State and local
only notified potentially affected small governments, or EPA consults with
governments of requirements of the
State and local officials early in the
developing rule, but also allowed
process of developing the proposed
officials of affected small governments
regulation. EPA also may not issue a
to have meaningful and timely input . regulation that has federalism
into the development of regulatory
implications and that preempts State
proposals,
law unless the Agency consults with
In addition to involving
State and local officials early in the
municipalities in the development of
process of developing the proposed
the rule, EPA also continues to inform, regulation,
If EPA complies by consulting,
educate, and advise small governments
on compliance with the requirements of Executive Order 13132 requires EPA to
today’s rule. For example, EPA
provide to the Office of Management
and Budget {OMB}, in a separately
supported 10 workshops, presented by
the American Public Works Association ide.ntified section of the preamble to the
rule, a. federalism summary impact
from September 1998 through May
statement {FSIS}. The FSIS must include
"1999, designed to educate local
governments on the implementation of a description of the extent of EPA’s
prior consultation with State and local
the rule. The workshop curriculum
included information on a variety of key officials, a summary of the nature of
their concerns and the agency’s position
issues such as anticipated regulatory
requirements, agency reporting, best
supporting the need to issue the
management practices, construction site regulation, and a statement of the extent
controls, post construction management to which the concerns of State and local
officials have been met. For final rules
for new and redevetoped sites, public
subject to Executive Order 13132, EPA
education and public involvement
strategies, detection and control of illicit also must submit to OMB a statement
discharges, and good housekeeping
from the agency’s Federalism Official
certifying that EPA has fulfilled the
practices. Moreover, EPA has prepared
Executive Order’s requirements,
a series of fact sheets, available on the

¯

EPA has concluded that this final rule
may have federalism implications. As
discussed above in section IV.C, the
rule contains a Federal mandate that
may result in the expenditure by State,
local a~d tribal governments, in the
aggregate, of $100 million or more in
any one year. Accordingly, the rule may
have substantial direct effects on the
States, on the relationship between the
national government and the States, or
on the distribution’of power and
responsibilities among the various
levels of government, as specified in
Executive Order 13132. Moreover, the
rule will impose substantial direct
compliance costs on State or local
governments. Accordingly, EPA
provides the following FSIS under
section 6{b} of Executive Order 13132.
1. Description of the Extent of the
Agency’s Prior Consultation with State
and Local Governments
Although this rule was proposed long
before the November 2, 1999 effective
date of Executive Order 13132, EPA
consulted extensively with affected
State and local governments pursuant to
the intergovernmental consultation
provisions of Executive Order 12875.
"Enhancing the Intergovernmental
Partnership" {now revoked by Executive
Order 13132) and section 204 of LrMF, A.
First, EPA provided State and local
governments the opportunity to
comment on draft alternative
approaches for the proposed rule
through publishing a notice requesting
information and public comment in the
Federal Register on September 9, 1992
{57 FR 41344). This notice presented a
full range of re~]atory alternatives. At
that time, EPA received more than 130
comments, including approximately 43
percent from municipalities and 24
percent from State or Federal agencies.
These comments were the genesis of
many of the provisions in the today’s
rule, including reliance on the NPDES
program framework (including general
permits), providing State and local
governments flexibility in selecting
additional sources requiring regulation,
and focusing on high priority polluters.
These comments helped to focus on.
pollution prevention, watershed-based
concerns and BMPs. They also led to
certain exemptions for facilities that do
not pollute national waters.
In early 1993, EPA, in conjunction
with the Renssalaerville Institute, held
public and expert meetings to assist in
developing and analyzing options for
identifying unregulated storm water
sources and possible controls. These
meetings provided participants an
additional opportunity to provide input
into the CWA section 402{p){6) program
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development process. The final rule
addresses several of the key concerns
identified in these groups, including
provisions that provide flexibility to the
States to select sources to be controlled
and types of permits to be issued, and
flexibility to MS4s in selecting BMPs.
EPA a~so conducted outreach with
representatives of small entities,
including small governments, in
conjunction with the convening of a
Small Business Advocacy Review Panel
~under SBREFA which is discussed in
section III.F. of the preamble.
In addition, E~A established the
Urban Wet Weather Flows Advisory
Committee (FACA), which in turn
established the Storm Water Phase I~
Subcommittee. Consistent with the
Federal Advisory Committee Act. the
membership of the Committee and the
Storm Water Phase II Subcommittee was
balanced among EPA’s various outside
stakeholder interests, including
representatives from State governments,
municipal governments (both elected
officials and appointed officials) and
Tribal governments, as well as
industrial and commercial sectors,
agriculture, environmental and public
interest groups,
2. Summary of Nature of State and Local
Government Concerns, and Statement of
the Extent to Which Those Concerns
Have Been Met
In general, municipal government
representatives supported the NPDES
approach in today’s rule for the
following reasons: it will be uniformly
applied on a nationwide basis; it
provides flexibility to allow
incorporation of State and local
programs; it resolves the problem of
donut holes that cause water quality
impacts in urbanized areas: and it
allows co-permitting of small radiated
MS4s with those regulated under the
existing storm water program,
In contrast, State representatives
sought alternative approaches for State
implementation of the storm water
program for Phase H sources. State
representatives asserted that a nonNPDES alternative approach best
facilitated watershed management and
avoided duplication and overlapping
regulations. These representatives
pointed out that there are a variety of
State programs--not based on the
C~A--implementing effective storm
water controls, and that EPA should
provide incentives for their
implementation and improvement in
performance. EPA continues to believe
that an NPDES approach is the best
approach in order to adequately protect
water quality. However, EPA has
worked with States on an alternative

approach that provides flexibility
within the NPDES ~’amework. The final
role allows States with a watershed
permitting approach to phase in permit
coverage for MS4s in jurisdictions with
a population less than 10,000 and
provides two waivers f~m coverage for
small MS4s. This issue is discussed in
section II.C of the preamble, Program
Framework: NPDES Approach.
Some municipal governments
objected that the rule’s minimum
measures for small MS4s violate the
Tenth Amendment insofar as they ;
require the operators of MS4s to regulate
third parties according to the
"minimum measures" for municipal
storm water management programs. EPA
disagrees that today’s rule is
inconsistent with Tenth Amendment
principles. Permits issued under today’s
rule will not compel political
subdivisions of States to regulate in
their sovereign capacities, but rather to
effectively control discharges out of
their storm sewer systems in their
owner/operator capacities. For MS4s
that do not accept this "default"
minimum measures-based approach lto
control discharges out of the storm
sewer system by exercising local powers
to control discharges into the storm
sewer system], today’s rule allows for
alternative permits through individual
permit applications. EPA made
revisions to the rule to allow regulated
small MS4s to opt out of the minimum
measures approach and instead apply
for an individual permit, T~his issue is
discussed in section II.H.3.c.iii of the
preamble, Alternative Permit Option/
Tenth Amendment
3. Summary of the Agency’s Position
Supporting the Need To Issue the
Regulation
As discussed more fully in section I.B.
above, today’s rule is needed because
uncontrolled storm water discharges
f~’om areas of urban development and
construction activity have been shown
to have negative impacts on receiving
waters by changing the physical,
biological, and chemical composition of
the water, resulting in an unhealthy
environment for aquatic organisms,
wildlife, and people. As discussed in
section II.C., the N!’DES approach in
today’s rule is needed to ensure uniform
application on a nationwide basis, to
provide flexibility to allow
incorporation of State and local
programs, to resolve the problem of
donut holes that cause water quality
impacts in urbanized areas, and to allow
co-permitting of small regulated MS4s
with those regulated under the existing
storm water program.

The draft final rule was umnsmitted to
OMB on July 6, 1999, Because
transmittal occurred before the
November 2, 1999 effective date of
Executive Order ~3132, certification
under section 8 of the Executive Order
is not required.
E. Regulatory Flexibility Act (RFA), as
amended by the Small Business
Regulatory En/orcement Fairness Act of
1996 (SBREFA~, 5 U.S.C. 60~ et seq.
The RFA generally requires an
Agency to.prepare a regulatory
flexibility analysis of any rule subject to
notice and comment rulemaking
requirements under the Administrative
Procedure Act or any other statute
unless the agency certifies that the rule
will not have a significant economic
impact on a substantial number of small
entities. Small entities include small
businesses, small organizations, and
small governmental jurisdictions.
For purposes of assessing the impact
of today’s rule on small entities, small
entity is defined as: [1) a building
contractor (SIC 15} with up to $17.0
million in annual revenue; (2) a small
governmental jurisdiction that is a
government of a city, county, town,
school dis~’ict, or special district with a
population of less than 50,000: and [3)
a small organization that is any not-forprofit enterprise which is independently
owned and operated and is not
dominant in its field.
After considering the economic
impacts of today’s final rule on small
entities, I certify that this action will not
have a significant economic impact on
a substantial number of small entities.
Although this final rule will not have
a significant economic impact on a
substantial number of small entities,
EPA nonetheless has tried to reduce the
impact of this rule on small entities.
For purposes of evaluating the
economic impact of this rule on small
governmental jurisdictions, EPA
compared annual compliance costs with
annual government revenues obtained
f~om the 1992 Census of Governments,
using state-specific estimates of annual
revenue per capita for municipalities in
three population size categories (fewer
than ~0,000, 10,000-25,000, and
25,000-50,000}.

In order to estimate the annual
compliance cost for small governmental
jurisdictions, EPA used the mean
variable municipal cost of S8,93 per
household as calculated in a 1998 study
of ~21 municipalities conducted by the
national Association of Flood and
Stormwater Management Agencies
[NAFSMA). In addition. EPA used the
estimated fixed adminisu’ative casts of
$~,545 per municipality for reporting,
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for single-~mily homes constructed
other compliance requirements
recordkeeping, and application
subject to today’s rule. If the small
applicable to small entities;
requirements for today’s rule.
~n evaluating the economic impact of building contractors covered by the rule identification of other Federal rules that
are able to pass on the costs of
may duplicate, overlap, or conflict with
this rule on .small governmental
compliance, either completely or
the proposal to the final rule; and
jurisdictions. EPA determined that
regulatory alternstives that would
compliance costs represent more than 1 partially, to their purchasers, then the
percent of estimated revenues for bnly
rule’s impact on these small business
minimize any significant economic
entities is significandy reduced. The
impact of the rule on small entities
10 percent of small governments and
market analysis shows that demand for while accomplishing the stated
more than 3 percent of the revenue for
homes is not overly sensitive to small
objectives of the CWA section
0.7 percent of these entities. In both
changes in price, therefore builders
On August 7. 1997, the Panel
absolute and.ra[ative terms, EPA does
provided a Final Report {hereinafter,
not consider this a significant economic should be able to pass on at least a
"Report"] to the EPA Administrator.
impact on a substantial number of small significant fraction of the compliance
copy of the Report is included in the
costs to buyers,
entities,
EPA normally uses the "sales test" for
docket for the rule. The Panel
EPA also a~sassad the effect of the
building contractors’ costs on average
acknowledged’and commended EPA’s
determining the economic impact on
monthly mortgage rates and on the
efforts to work with stakeholders,
small businesses. Under a sales test,
demand for new homes. Based on that
including small entities, through the
annual compliance cos~ are compared
with the small business s total annual
screening analysis, EPA concludes that FACA process. The SBREFA Panel
stated that, because of EPA’s extensive
sales. However, the direct application of the costs to building contractors, and
ou~each and responsiveness in
the sales test is not suitable in this case, the potential changes in housing prices
because of the uncertainty associated
and monthly mortgage payments for
addressing stakeholder concerns,
with estimating the number of units an
single-family home buyers, are not
commentate during the SBREFA process
expected to have a significant impact on raised fewer concerns than might
"average" developer/contractor
otherwise have been expected. Based on
develops or builds in a typical year. For the market for single-family houses. In
both absolute and relative terms, EPA
the advice and recommendations of the
this rule, EPA has approximated the
does not consider this a significant
Panel, today’s rule includes a number of
sales test by estimating compliance
costs for three sizes of const~’uction sites economic impact on a substantial
provisions designed to minimize any
and comparing them with a
number of small entities,
significant impact on small entities. ISee
EPA also certified this rule at
representative sale price for three
Appendix 5).
proposal. Even though the Agency was
building categories. Although EPA’s
F. Nat#onal TechnologF Trans~Cer And
analysis is not exactly a "sales test," it
not required to, we convened a Small
Advancement Act
Business
Advocacy
Review
Panel
is similar to the sales test, producing
{"Panel"} in June 1997. A number of
Section 12(d) of the National
comparable results.
small entity representatives had already Technology Transfer and Advancement
For small building contractors, EPA
been actively involved with EPA
estimated administrative compliance
Act of 1995 {"N’rTA.A"), Public Law
104.-113, section 12{d} {lS U.S.C. 272
costs of $870 per site for applying for
through the FACA process, and were,
coverage, reporting, record keeping,
therefore, broadly knowledgeable about note} directs EPA to use voluntary
monitoring and preparing a storm water the development of the proposed and
consensus standards in its regulatory
pollution prevention plan. EPA
final rules, Prior to convening the Panel, activities unless to do so would be
estimated compliance costs for
EPA consulted with the Sn~all Business inconsistent with applicable law or
installin.g soil and erosion controls as
Administration to identify a group of
otherwise impractical. Voluntary
ranging from $1,206 to $8,709 p.er site." small entity representatives to advise
consensus standards are technical
EPA compliance cost estimates are
the Panel. The Agency distributed a
standards {e.g., materials specifications,
based on 27 theoretical model
briefing package describing its
test methods, sampling procedures, and
construction sites designed to mimic the preliminary analysis under the RFA to
business practices) that are developed or
the small entity representatives (as well adopted by voluntary consensus
mostly likely used best management
practices around the country,
as to representatives from OMB and
standard bodies. The brl’rAA directs
In evaluating the economic impact on SBA} and conducted two telephone
EPA to provide Congress. through OMB,
small building contractors, EPA divided conference calls and an all-day meeting explanations when the Agency decides
the revised compliance costs per
at EPAHeedquarters in May of 1997
not to use available and applicable
with small entity representatives. With voluntary consensus standards.
constzuction start by the appropriate "
homes-to-site ratio for each of the three this preliminary work complete, in June This action does not mandate the use
sizes of construction sites. The average
1997, EPA formally convened the
of any particular technical standards,
compliance cost per home ranges f~’om " SBREFA Panel, comprising
although in designing appropriate BMPs
representatives from OMB, SBA, EPA’s regulated small MS4s and small
approximately $450 to $650. EPA
Office of Water and EPA’s Small
consn’uction sites are encouraged to use
concluded that compliance costs are
roughly 0.22 to 0.43 percent of both the Business Advocacy Chair. The Panel
any voluntary consensus standards that
mean. $181,300, and median, $151,000. received written comments from small may be applicable and appropriate.
entity representatives based on their
’ Because no specific technical standards
sale price of a home.
involvement in the earlier meetings, and are included in the rule, section 12(d] of
¯ The absence of data to specifically
assess annual compliance costs for
invited additional comments,
the NTTAA is nor applicable.
Consistent with requirements of the
building Contractors as a percentage of
annual sales {i.e., a very direct estimate RFA, the Panel evaluated the assen~bled G. Executive Order 13045
materials and small-entity comments on
Executive Order 13045: "Protection of
of the impact on potentially affected
Children fi-om Environmental Health
issues related to: {1} a description and
small businesses) led EPA to perform
the number of small entities that would Risks and Safety Risks" {62 FIR 19885,
additional market analysis to examine
April 23, 1997) applies to any rule that:
the ability of potentially affected firms be regulated: {2} a description of the
projected record keeping, reporting and {1} Is determined to be "economically
to pass along regulatory costs to buyers
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significant" as defined under E.O.
12856, and {2) concerns an
environmental health or safety risk that
EPA has reason to believe may have a
disproportionate effect on children. If
the regulatory action meets both criteria,
the Agency must evaluate the
environmental health or safety effects of
the planned rule on children, and
explain why the planned regulation is
preferable to other potentially effective
and reasonably feasible alternatives
considered by the Agency[,.
This final ~le is not subject to E.O.
13045 because it does not concern an
environmental health or safety risk that
may have a disproportionate effect on
children.’ The rule expands the scope of
the existing NPDES permitting progr~n
to require small municipalities and
small construction sites to regulate their
storm water discharges. The rule does
not itself, however, establish standards
or criteria that would be included in
permits for those sources. Such
stzndards or criteria will be developed
through other actions, for example, in
the establishment of water quality
standards or subsequently in the
issuance of permits themselves. AS
such, today’s action does not concern an
¯ environmental health or safety risk that
may have a disproportionate effect on
children. To the extant it does address
a risk that may have a disproportionate
effect on children, expanding the scope
of the permitting program will have a
corresponding disproportionate benefit
to children to protect them from such
risk.
H. Executive Order 13084
Under Executive Order 13084, EPA
may not issue a regulation that is not
required by statute, that significantly or
uniquely~affects the communities of
Indian tribal governments, and that
imposes substantial direct compliance
costs on those communities, unless the
Federal government provides the funds
necessary to pay the direct compliance
costs incurred by the Tribal

governments, or EPA consults with
those governments. If EPA complies by
consulting, Executive Order 13084
requires EPA to provide to the Office of
Management and Budget, in a Separately
identified section of the preamble to the
rule. a description of the extent of EPA’s
prior consultation with representatives
af affected Tribal governments, a
summary of the nature of their concerns,
and a statement supporting the need to
issue the regulation. In addition,
Executive Order 13084 requires EPA to
develop an effective process permitting
elected officials and other
representatives of Indian Tribal
governments "to provide meaningful
and timely input in the development of
regulatory policies on matters that
significantly or uniquely affect their
communities."
Today’s rule does not significantly or
uniquely affect the communities of
Indian Tribal governments. Even though
the Agency is not required to address
Tribes under the Regulatory Flexibility
Act, EPA used the same revenue test
that was used for municipalities to
assess the impact of the rule on
communities of Tribal governments and
determine that they will not be
significantly affected. In addition, the
rule will not have a unique impact on
the communities of Trihal governments
because enroll municipal governments
are also covered by this rule and larger
municipal governments ~re already
covered by the existing storm water
rules. Accordingly, the requirements of
section 3(b] of Executive Order 13084
do not apply to this rule.
I. Congressional Review Act
The Congressional Review Act, 5
U.S.C. section 801 et seq., as added by
the Small Business Regulatory
Enforcement Fairness Act of 1996, .
generally provides that before a rule
may take effect, the agency
promulgating the rule must submit a
rule report, which includes a copy of
the rule, to each House of the Congress

and the Comptroller General of the
United States. EPA will submit a report
containing this rule and other required
inforrrmtion to the U.S. Senate. the U.S.
House of Representatives, and the
Comptroller General of the United
States prior to publication of the rule in
the Federal Register, A major rule
cannot t~ke effect nntil 60 days edter it
is published in the Federal Register.
This rule is a "major rule" as defined by
5 U,S.C. 804(2J. This rule will be
effective on February 7, 2000.
List of Subjects
40
Environmental protection, Reporting
and recordkesping requirements.
40 ~ Part I22
Administrative practice and
procedure. Confidential business
information, Environmental protection.
Hazardous substances, Incorporation by
reference, Reporting and recordkeeping
requirements, Sewage disposal, Waste
treatment and disposal, Water pollution
control.
40 ~ Part 123
Administrative practice and
procedure. Confidential business
information, Hazardous materials,
Indians--lands, Intergoverumental
relations, Penalties; Reporting and
recordkeeping requirements. Sewage
disposal. Waste treatment and disposal,
Water pollution control. Penalties,
40 CUB PaX I24
Administrative practice and
procedure, Air pollution control,
Hazardous waste, Indians--lands,
Reporting and recordkeeping
requirements, Water pollution control,
Water supply.
Dated: October 29, 1999.
Carol M. Browner,
Administrator.
Appendices to the Preamble

APPENDIX 1 TO PREAMBLE~FEDERALLY-RECOGNIZEO AMERICAN INDIAN AREAS LOCATED FOLLY OR PARTIALLY IN
BtJREAU OF THE CENSUS URBANIZED AREAS
[Based on 1990 Census data]
State

Amer~.an Ir~an Area

Urbanized ,~’ea

AZ ....... Pascua Yacqui Reserva~on (pt.): Pascua Yacqul Tribe of Arizona .................................Tucson, AZ (Phase I).
AZ ....... Sail River Reservation (pt.): Salt River Pim~-Mark:opa Indian Community of the Salt PhcenJx, AZ (Phase I).
River Reservation° California.
San Xavier Reservation (pt.): Tohono O’odham Nat~on of Arizona (formerly known as Tucson, AZ (Phase I).
the Papago T~be of the Sells, Gila Send & San Xavier Reservation).
Augustine Reservation: Augustine Band o| Cahui~a Mission o~ Indians o1 the Augustine ~n~o-Coac~ella, CA (P~ese I).
Reservation, CA.
Cabazon Reservation: Cab~zon Band of Cahui~ Mission In~ans of the Cabazon Ras. Indio-Coac~ella, CA
ervat~on, CA.
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APPENDIX 1 TO PREAMBLE--FEDERALLY-RECOGNIZED AMERICAN INDIAN AREAS LOCATED FULLY OR PARTIALLY IN
BUREAU OF THE CENSUS URBANIZED AREAS--Continued
[Based on 1990 Census data]
State

Amedcan Indian Area

Ur’oanized Area

CA ....... Fort Yuma (Quechan) (pt.): Quechan Tdbe of the Fort Yuma Indian Resarvatioo, Cali- Yuma, AZ-CA.
~omia & Adzona.
CA ....... Redding Rencheda: Redding Rencheda of Califomla ....................................................... Redding, CA.
FL ........ Hollywood Reservation: Seminole Tdbe ...........................................................................
Foal Lauderdala, FL (Phase I).
FL ........ Seminole Trust Lands: Seminole Tribe of Rodd~ Dania, Big Cypress & Bdghton Re.sFort Laudardala, FL (Phase I).
ervations.
Pocatallo, ID.
ID ........ Fort Hall Reservation and Tru~ Lands: Shosone-Bannock Tribes of the Fort Hall Reservation of Idaho.
ME ...... Penobscot Reservation and Trust Lands (pt.): Penobscot Tdbe of Maine ........................ Bangor, ME.
MN ...... Shakopee Community: Shakopee Mdawakanton Sioux Community o! Minnesota (Pdor Minneapolis-St. Paul, MN (Phase I).
Lake).
NM ...... Sendia Pueblo (pL): Pueblo of Sandia, New Mexico .........................................................Albuquerque, NM (Phase I).
NV ....... Las Vegas Colony:. Las Vegas Tribe of Paiute indians of the I.as Vegas Indian Colony,
Las Vegas, NV (Phase ~).
Nevada.
NV ....... Renc~Sparks Colony: Reno-Sparks Indian Cokmy, Nevada .............................................. Reno, NV (Phase I).
OK ....... Osage Reservation (pL): Osage Nation of Oklahoma ..................................................... Tulsa, OK (Phase
Oklahoma City, OK (Phase I).
OK ....... Absentee Shawnee-Citizens Band of Potawatomi TJSA (pL): Absentee-Shawnee Tdbe
of Indians of Oklahoma; Citizen Potawatomi Nation, Oklahoma.
OK ....... Cherokee TJSA 9 (pL): Cherokee Nation of Oklahoma; United Keetoowah Bend of
FL Smith, AR-~K; Tulsa, OK (Phase I).
Cherokee Indians..of Oklahoma.
OK ........ Cheyenne-Arapaho TJSA (pL): Cheyenne-Arapaho Tdbes of Oklahoma ........................ Oklahoma City, OK (Phase I).
OK ....... Choctaw TJSA (pt.): Choctaw Nation of Oklahoma ......................................................
Ft. Smith, AR--~K (Phase [).
OK ....... Creek TJSA (pt.): Alabama-Quassarte Tdbal Town of the Creek Nation of Oklahoma; Tulsa, OK (Phase I).
Kialegee Tdbal Tow~ of the Creek Indian Nation of Oklahoma; Muscogee (Creek) Nation of Oklahoma; Thlopthlocco Tdbal Town of the Creek Nation of Oklahoma.
OK ....... KJowa-Comanche-Apache-R. Sill Apacha: Apache Tdbe of OP~ahoma; Comanche In- Lawton, OK.
dian Tdbe0 Oklahoma; Fort Sill Apache Tribe of Oklahoma; Klowa Indian Tdbe of
Oklahoma.
I"X ....... Ysleta del Sur Resewati~: Ysleta De{ Sut Pueblo of Texas ..................................... B Paso, TX-NM (Phase I).
WA ...... Muckleshoot Reservation ~td Trust Lands (pt.): Mucklashoot Indian Tribe of the Seattle, WA (Phase I).
Muckleshoot Reservation.
WA ...... Puyallup Reservation end Trust Lends (pt.): Puyallup Tdbe of the Puyallup Reservation, Tacoma, WA (Phase I).
WA.
WA ...... Yaklma Reservation (pt.): Confederated Tribes and Bands of the Yakama Indian Nation Yaldma, WA.
of the Yakama Reservation, WA.
Wl ....... Oneida (West) (.oL): Oneida Tdbe of Wisconsin ..............................................
Green Bay, WL
Please Note
"(10t.).’ indicates that the American Indian
Area (AIA) listed is only partially located
within the referenced urbanized area.
The ~rst line under "American indian
Area" is the name of the federally-recognized
reservation/colony/rancheria or trust land as
it appears in the Bureau of the Census data.
After this ~rst line, the names of the tribes
included in the AIA are listed as they appear
in the Bureau of Indian Affairs’ list of
Federally Recognized Indian Tribes. [Federal

~ Nov. 13, 1995, Vol. 65, No. 220, pgs.
58211-58216]
"TJSAs" are Tribal Jurisdiction Statistical
Areas in Oklahoma that ~re defined in
coniunction with the federally-recoenized
tribes in Oklahoma who have definite land
arpas under their jurisdiction, but do not
have reservation status.
"(Phase I)" indicates that the referenced
urbanized area includes a medium or laree
MS4 cun-enlly regulated under the existing
NPDES storm water program (i.e,, Phase I).
Any Tribally operated MS4 within these such

urban areas would not automatically have
been covered under Phase I, however.
Sources
Michael Ratcliffe, Geographic Concepts
Division, Bureau of the Census, U.S.
Department of Commerce.
1990 Census of Population and Housing,
Summary Population and Housing
Characteristics, United States. Tables 9 & 10.
{1990 CPH-I-1], Bureau of the Census, U.S.
Department of Commerce.
e~J.tsG OOE ~
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APPENDIX 2 TO PREAMBLE---URBANIZED AREA ILLUSTRATION

FIRt

County A

Town B
Q

County B

’ .......
21|ID

~

Unin¢orpore~ ~Urbaniz~d
Area" Portion of a Town

Central Plac~ -

(MCD) or County

Q

In¢orl~rated Place

//~

Federal Indian Reservation
(FIR.)

----- Urbanized Area
---

Town or Township as a
functioning Minor Civil Division
(MCD). An MCD is the primary
subdivision of a County.

BILLING CODE 6580-60-C
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Appendix 3 to the Preamble-Urbanized Areas of the United States
and Puerto Rico
{Source: 1990 Census of Population and
Housing, U.S. Bur0au of the Census-This list is subject to chanEe with the
Decennial Census)
Alabama
Anniston
Auburn-Opelika
Birmingham
Columbus, GA-AL
Decatur
Dothan
Florence.
Gadsden
Huntsville
Mobile .
Montgomery
Tuscaloosa
Alask~
Anchorage
Arizona
Phoenix
Tucson
Yuma, AZ-CA
Arkansas
Fayettevflle*Springdale
Fort Smith, AR-OK
Little Rock-North Little Rock.
Memphis, TN-AR-MS
Pine Bluff
Texarkana, AR-TX
California
Antioch-Pittsburgh
Bakersfield
~co
Davis
Fairfield
Fresno
Hemet-San Jacinto
Hesperia-Apple Valley-Victorville
Indio-Coechella
Lancaster-Palmdale
Lompoc
Los Angeles
Merced
Modasto
Napa
Oxnard-Ventura
Palm Springs
Redding
Riverside*San Bemardino
Sacramento
Salinas
San Diego
San Francisco-Oakland
San Jose
S~n Luis Obispo
Santa Barbara
Santa Cruz
Santa Maria
Santa Rosa
Seaside-Monterey
Simi Valley
Stockton
Vacaville
Visalia
Watsonville
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Yuba City
Kailua
Yuma
Idaho
Colorado
Boise City
Boulder
Idaho F~|s
Colorado Springs
Pocatello
Denver
minois
Fort Collins
Alton
Grand Junction
Greeley
Aurora
Longmunt
Beloit, WI-IL
Pueblo
Bloomington-Nonnal
Champai~n-Urban~
Conne,~ticot
Chicago, IL-Northwastem n~
Bridgeport-Milford
Crystal Lake
Bristol
Davenport2Rock Island-Moline, IA-IL
Danbury, CT-NY
Decatur
Hartford-Middletown
Dubuque
New Britain
Elgin
New Haven-Meridan
]oliet
New London-Norwich
Kankakea
Norwalk
Peoria
Springfield, MA-CT
Rockford
Stamford, CT-NY
Round Lake Beach-McHenry, IL-WI
Waterbury
St. Louis, MO-IL
Worcester, MA-CT
Springfield
Delaware
Indi~u~
Dover
Anderson
Wilmin~tun,.DF.-NJ-MD-PA
Bloomington
Chicago, IL-Northwestem IN
Dktri~ of Columbia
Elkhart-Goshen
Washington, DC-MD-VA
Evansville, IN-KY
Fort Wayne
Florida
IndianapoLis
Daytona Beach
Kokomo
Deltona
Fort Lauderdale*Hollywood-Pompano Beach Ldayette-West La~yette
Fort Myers-Cape Coral
Fort Pierce
Muncie
South Band-Mishawaka, IN-MI
Fort Walton Beach
Terra Haute
Gaine~viIle
Jacksonville
Iowa
Kissimmea
Cedar Rapids
Lakeland
Davenport-Rock island-Moline, IA-IL
Melbourne*Palm Bay
Des Moines
Miami.Hialeah
Dubuque, IA-IL-WI
Naple~
Iowa City
Ocala
Omaha. NE-IA
Orlando
Sioux City, IA-NE-SD
Panan~ City
Waterloo-Cedar Falls
Pensacola
Punta Gorda
Kansas
Sarasota-Bradanton
Kansas City, MO-KS
Spring ~
Stuart
Lawrence
St. Joseph, M~-KS
Tallahassea
Topeka
Tampa-St. Petersburg-Clearwater
Wiahita
Titusvflle
Veto Beach
Kentucky
West Palm Beaah-Boca Katon-Delray Beach
Cincinnati, OH-KY
Winter Haven
CiarksviIIe, TN-KY
C~er~ia
Evan.wille, IN-KY
Huntington.Ashland, W~-KY-OH
Albany
Lexington’Fayette
Athens
Louisville, KY-IN
Atlanta
Owensboro
Augusta
Brunswick
Louisiana
Chattanooga
Alexandria
Columbus
Baton Rouge
Macon
Houma
Rome
Lafayette
Savannah
Lake Charles
Warner Robins
Monroe
Hawaii
New Orleans
~hreveport
Honolulu
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Slidell
Maine
Bangor
Lewiston-Auburn
Poland
Portsmouth-Dover:Rochester. NH-M~
"
Maryland
Annapolis
Baltimore
Cumberland
Frederick
Hagarstown, MD-PA-WV
Washington, DC-MD-VA
Wilmington, DF..-NJ-MI)-PA
Massacht~etts
Boston
Brockton
Fall River, MA-RI
Fitchburg-Leominstar
Hyann~
Lawrance-Havarhill, MA-NH
Lowell, MA-NH
New Bedford
Pittsfield
Providence-Pawtucket, RI-MA
Springfield, MA-C’r
Taunton
Worcester, MA-CT
Michigwu
Ann Arbor
Battle Creek
Bay City
Benton Harbor
Detsoit
Flint
Grand Rapids
Holland
Jackson
Kalamazoo
lansing-East Lansing
Mnskegon
Por~ Huron
Ssgiuaw
South Bend-Mishawaka, IN-lVff
Toledo, OH-MI
Minnesota
Duluth, MN-WI
Fargo-Moorhead, ND-MN
Grand Forks, ND-MN
La Crosse. WI-MN
Minneapolis-St‘Paul
Rochester
St, Cloud
Mi~i-~ippi
Biloxi-Gulfport
Hattiesbur8
Jackson
Memphis, TN-AR-MS
Pascagoula
bii~ouri
Columbia
Joplin
Kansas City, MO-KS
St. JoSeph, MG--KS
St. Louis, MO-ll,
Springfield
Montana
Billings
Great Fails

Missoula
N~braska
Lincoln
Orm~a. N~-IA
Sioux City. IA-NE-$D
Nevada
Las Vegas
Rano
N~v Hampshir~
Lawrenca-Haverhlll, MA-NH
Lowell, MA-NH
Manchaster
Nashua
Portsmouth-Dover-Rochester, NH-ME
N~,w Jers~
Allentown-Bethlehem-Easton, PA-N~
Adantic City
New York, NY-Northeastam N~
Philadelphia, PA-N~
Trenton, N~PA
Vineland-Millville
Wilmington, DF..-NI-MD-PA
Nsw M~xi~o
Albuquerque
.F.,I Paso
Las Cruces
Santa Fe
New York
Alhany-Schanec~ady-T .roy
Binghamton
Buffalo-Niagara FalLs
Danbury, CT-NY
Elmira
Glens Falls
Ithaca
Newburgh
New York, NY-Northeastem N~
Poughkeepsie
Rochester
Stamford, CT-NY
¯ Syracuse
Utica-Rome
North Carolina
Asheville
BurLington
Charlotte
Durham
Fayetteville
Gastonia
Goldsboro
Greensboro
Greenville
Hickory
High Point
Jacksonville
Kannepolis
Raleigh
Rocky Mount
Wilmington
Winsto.n-Salem
North Dakota
Bismark
Fargo-Moorhead. ND-IVIN
Grand Forks, ND-IviN
Ohio
Akron
Camon
Cincinnati, OH-KY

Cleveland
C~lumbns
Day~on
Hamilton
Huntington-Ashland. WV-KY--OH
Lima
Lorai~.~.lyria
Mansfield
Middletown
Newark
Parkarsburg, WV--OH
Sharon. PA-OH
Springfield
Steubenville-Weirton, OH-WV-PA
Toledo. OH-MI
Wheeling, WV-OH
Youngstown-Warren
Oklahoma
Fort Smith, AR-OK
Lawton
Oklahoma City
Tulsa
Oregon
Eugene-Springfield
Longview
Medford
Portland-Vancouvar, OR-WA
Salem
Pennsylvania
Allantown-Bethlehem-Easton, PA..-NJ
Altoona
Erie
Hagerstown, MD-PA-WV
Hsn~burg
Johnstown
Lancaster
Monessen
Philadelphia, PA-N~
Pittsburgh
Pottstown
Reading
Scranton-Wilkes-Barre
Sharon, PA.-OH
State College
Steubanville-Weirton, OH-WV-PA
Trenton, NJ-PA
WilLiamsport
Wilmington. DE--NJ-MD-PA
York
Rhode Island
Fall River, M~-Ri
Newport
Providence-Pawtucket, RI-MA
South Carolina
Anderson
Augusta. GA-SC
Charleston
Columbia
Florence
Greenville
Myrtle Beach
Rock Hill
Spartanburg
Sumter
South Dakota
Rapid City
Sioux City. IA-NE-SD
Sioux Falls
Tennessee
Bristol, TNoBristol. VA
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Chattanooga, TN-GA
Clarksville, TN-KY
Jacksot~
Johnson City
Kingsport, TN-VA
Knoxville
Memphis, TN-AR-M$
Nashville
Texas
Abilene
Amarillo
Austin
Beaumont
Brownsville
Bryan-College Station
Corpus Christi
Dallas-Fort Worth
DentOn
El Paso, TX-NM
Galvastim
Harlingen
Houston
Killeen
Laredo
Lewiswille
Longview
Lubbock
Mc2~llen-Edinburg-Mission.
Midland
Odessa
Port Arthur
San Angelo
San &ntonio
gherman-Denison
Temple
Texerkana. TX-Texarkana, AR
Texas City
Tyler
Victoria

Waco
. Wichita Falls
Utah
Logan
Ogden
Provo-Orem
Salt Lake City
Vermont
BurLington
Virginia
Bristol, TN-Bristol, VA
Cha.rlottesville
Danville
Fredericksbur~
Kingsport, TN-VA
Lynchhurg
Nurfolk-VL’~ Beach-Newport News
Pete~burg
Richmond
Roanoke
Washington, DG-MD-VA
Washington
BelLingham
Bremerton
Longviaw, WA-OR
Olympia
Portland-Vancouver, OR-WA
Richland-Kannewick-Pasco
Seattle
Spokane
Tacoma
Yakima
Were Vil~inia
Charleston
Cumberland, MD-WV

Hagerstown, Ma:~.PA-WV
Huntington-Ashland, WV-KY-OH
Parkersburg, WV-OH
Steubenville-Weirton, OH-WV-PA
Wheeling, WV-OH
Wiscansin
Appleton-Neanah
Beloit, WI-I:L
Duluth, MN-WI
Eau Claire
Green Bay
Janesville
Kanosha
La Crosse, WI--MN
Madi.nn
Milwaukee
Oshkosh
Racine
Round Lake Beach-McHenry, IL-WI
gheboygan
Wau~au
Wyoming
Casper
Cheyenne
Puerto Rico
Aquadilla
Arecibo
Caguas
Cayey
Humacao
Mayaguez
Ponce
San Juan
Vega Baja-Manati
mt.t.n~ coos ~
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Appendix 4 to the Preamble--No Exposure Certification Form
"~

NPDESIFORM
3slO-ll

United States Environmental Protection Agency
W~shington, DC20460

EPA

Form
OMB No. 2040-0211

NO EXPOSURE CERTIFICATION for Exclusion from

NPDES Storm Water Permitting

SuiTntss,,on of this No Exposure Certification o~5t~tutos not~*e that the entity identified in Sect~’J A does not require permit authorizatio~ for =is storm water
disc~srges ~,ssocmted with industhal ac~i~ty in the State identified in Secbon B unber EPA’s Storm Water Mu~-Sector General Permit due to me existence
ot a condition of no ~posum.
A condition of no exposure exist= at an industrial f~cility when ell industrial mater~ls end activities am protected by a storm re~stant shelter to prevent
e=poeure to rain, snow, snowmalL ansi/or nmofl. Industri~ materials or activities include, but are not limited to, material hendling equipment or act~ties.
industrial nztct~inery, mw ntstenals, intermediate procluc~, by-product=, final preduc~, or we’=re proaucts. Materiel hendli~g activities inc~u¢le tt~ storage,
Ioa~ing and u~oediflg, tr~,~sgormben, or conveyance of any mw m~terial, intermediate pequot, final prociuct or waste product. A storm res=stant sparer is
not required for the following industrial m~llriais and activibe=:
- drums, barrels, tanks, and similar ont=iner~ that ~ tighffy sealed, provided those containers are not deteriorated and do not leak. "Sealed"
meens ben<~d o~ othew,~$e secured en0 without operation= tal~ or
- a~:lu~tely maintained vel~es used In rr~ttenal hendting; ~
- final products, other tt~n pro~uc~ that wotdd be mo~ed in storm water discP, arges (e.g.. ro¢~ salt).
A No Exposure Certificafio~ must be provided for e~ct~ facility ~ualif~ng for the no exposure exclusion. In addition, tt~ exc~us~o~ from NPDES berrr~tlthg is
avmiel~e on a f~c=lity-wiOe bases on~y, not tor m~Widual oufla~l$o If any ir~ustrial act~ties o~ matenals are or will be exgosea to prec~pitauon, the fac~
not eligible Io~ the no expo=Jre exc~t.Bion.
By r~gnmg and submilting ttts No Exposure Cedric=t/on form, the entity in Section A is cerl~ying tt~t a ~n0Non of no exl:x~um exist= at its faculty or
arid i~ o~igated to c0mp~ with the term~ ~ comlilJon~ of 40 CFR 12226(g).
ALL INFORMATION MUST BE PROVIDED ON THIS FORM.
Detailed In=txuct~ot~l for ompleting frill ~ and obtalnln~ ~e ~o expoeum exciueion ~ provided o~ page= 3 =rod 4.

B. Facility/Site I,,~oetkm Informstion

3. Is tt~ l~¢tiity located on indian l.ar~s?

Ye= []

No []

4. ~ ~ a Fede~ f=ci~y?

Y= []

No []

6, a, Was the ta=]i~/or s~t= pra~oualy =~vered ~r en NPDES ~ water pemtt?

Yes []

No []

~, If yes, enter NPDES permit number:

7. S=C~Act~ty Co~es: PrimlY:- I t I 1
8. Total s~ze of =t= =s=x~ated

EPA ~rm 3510-11 (10-99)

P~ge 1 of
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NPDES

FORM

351o.11

I EPA

NO EXPOSURE CERTIFICATION for Exclusion from

OMB No. 2040-021

NPDES Storm Water Permitting

C. Exposure Checklist
Are ~ny of the following materials or activities exposed to prectpitat~on, now or in the foreseeaDle future?
(Please checx e,ther "Yes" or "No" in the agprol~nate box.) If you answm"Yes" to any of these qux~ons
(1) fflrough (11), you er~ not eligible for ~e no eapolur~ exclusion.

Yes

No

1. Using. stonng or cleaning ~m~jatrial machinery or eqUil:m’mnL and areas w~ere residues from us~g. storing
Or cJeanmg mdustr~l mac,,ned/Or equipment rem~,n ~ are expose~ to storm wale~

[]

[]

2. Materials or msidua~ on tim ground or in storm wirer inlet= Imm ~lls/leaks

[]

[]

3. Matsr~a Or product= from p~st indus~el a~vity

[]

4. Materiel I~ndling ~:luipmant (except adequately maintained veh~es)

[]

[]

S. Maten=a or product= during Ioa=ng/u~ua~ or ~ ac~s

[]

[]

6. Materials or products stored outdoo~ (exceqt final product= intended for out, be usa [e.g.. new ca~} where
exposure to storm water ~ not result in the ~i~ttarge st pcllutemt)

[]

[]

8. Mate~a Or products t~lted/ltomd on ruad~ or railway= owned Or n’tax~lmed by the d~schargsr

[]

[]

g. Waste material (except waste in overed. non-isling ¢onte~’~rs [e.g.. =umpoters])

[]

[]

10. Apple .cat~,~ or di=l:x~.al of pmcass wastewlter (unless othe~ permitted)

[]

[]

11. Pa~cu,~te matter or ~isil~e deposits of residuals from roof state, s a~:l/or vents not otherwsa regulated
(i.e.. unOer an a=r quality ¢ontro~ permit) and evident in ~ storm water outflow

[]

[]

7. M~teriels contained in open. deteriorated or leaking storage drums, b~’ets, tank~.

D. Certification Statlment
I catty under penalty of law that I hive mad and understand ttm eligibility requirements for cla~ming a condition of "no exposure" and shrining an
exclusion trom NPDES storm water perrri~ng.
I cerl~ty under penalty of law that there am no ~.ttarges of storm water ¢o4~aminated W exposure to industrial ac~vit~es or mateda~ from ~ industrial
facility or ate idant~4d in t~s ~ant (except II allowed under 40 CFR 122.26(g)(2)).
I understlnd thlt IIm obiigited to ~d~ni.t a no exl:)o~um cerl~’w.atfon form once m~y fi~ years to the NPDES permiffing authority and. if requested, to
ttle operator o! the locaJ municll~l =citrate $tom~ s~t~m’ tystlm (MS4) into which the facility disc~as (wt~em applica~e). I understand that I must
allow tl~ NPDES permitting autP, omy. or MS4 operator where tt~ di~ ~ into the local MS4. to perform in.~oections to confirm the condition o! no
expn_ture and to mak~ such in~oecfion reports publicty avmlabie uoo~ request. I undemtand t~lt I must ca=teen coverage u~d. ar an NPDES permit pnor
to any point soume discharge of storm water from ttte tacility.
Additionally. I cer1~y under per~ o# law fftat ~ document and =It attachments were prepared under my direction or aupervi~xt in accord-nca w~th a
system designed to assure that quaJified persormel property gathered and ~aluated the mformatiort =ulomttted. Based ort my inquiry of the person or
persona who m~nage the systm, or tttoae plrsort= directly rest:)on~b~e lot gatbenng the inlownat~on, the inform~tfo~ submitted is to the beat st my
kno~edga and belief true. accurate ~ ~ I am Iware tttat t~em am =gnificant pena~ues lot su~ntttmg tease mtormat=o~, =nc~uding ~e poss~W
of line an0 impnaonment for know~g vio4,=tk~l~

Signature:

EPA Form 3510.11 (10-99)
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.,oESFo..It EPA

3slo-1 ~

I.struc.o.s for the NO EXPOSURE CERTIFICATION for
Exclusion from NPDES Storm Water Permitting

OMaF°rm ~o~ro~.~No.

Who May File a No Exposur= Certification

Section B. Facility/Site Location InformaUon

Federel law at 40 CFR Part 122.26 prohibits point soun~ 0ischarges of
storm water assocJateq.with in~ustnal acovtty to waters of the U.S..wib~ut
a Nat~d Po~utant D~e E]immst~on System (I~IPDES) pem~ However.
NPDES pared coverage is not required for discharges of storm water
associated witi’t inqustrial activities identified at 40 CFR 122.26(b)(14)(i)(ix) and (xi) if ~e discrtarger can certify that a condition of "no mq~osurs"
~Jsta at the industnaJ facility or ate. -

1. Enter the official or legal name of the rarity or site.

Storm water d~scharges from construc~on act~Wdas identified in 40 CFR
122.26(b)(14)(x) and (b)(t5) are not eligil:~ for the no exposure excfu~on,
Obtaining and Maintaining tile No Exposure Exclusion
This form il us~l to certify thai a condition of no exlx)sure exists at the
inclust~al facitity or site descnbed heroin. Th~ cerdficat~tt =s on~y a~ica~e
in iu~isdict~on$ where EPA is the NPOES permitting authority ~ mutt be
r~sutX~ifed at lasst once every fi~ years.
The industrial lacility uperator must maintain a cond~on of no exposure at
its taciSty or site ;n order for the no ex~cosura e~:~u=on to rem=n a~otical~e.
If conditions ~enge resulting in the ex~:~sure of materials and actiwties to
storm water, the facility operator must obtain cow, rage uncler an NPDES
storm water p~rmit ~ediltaly.
Wh~r~ to R|I t~e No Exposur~ Certification Form
M~ the comptetad no e0q:~osure cer~fica~ ~orm to:
Stom~ Water No Exposure C~rtification (4203)
USEPA
401 M Street. SW
Washington. D.C. 20460
Comp~ting the Form
You must type Or pnnt. using uppercase letter& in ~ate m only.
Enter o~y one flaractar par space (i.e.. between I~e marks): Abl~re.4tata
tf nec~aaw to stly within the number of characters a.~:~.ed for ea~ itlm.
Use one =pace for breaks between woes. One ~ m~.m be
fore~=tt ta .cdityors~ta iorwhich you are seekingto¢~rtityacor.dibort of no
exposure. A~lition~ guidance on completing tt~s form can be
through EPA’s web site at www.ega.goWowm/sw. Please ma~ sure you
have addressed all egglical~e questtone ~u~ ~ mlqe i. I~mtocoW for
your recon:ls before sending the complof~:l form to the ~ a~lras~
~ ~. Facility Opefato~ Infmwmtk~
1. Pro~e the legal name of the pe~n. firm. ~ o~iza1~on, or any
other onhty ttmt operstas the ta¢iiity Or sito be~:ttbod in ttds cart~f~cadotL
The name of the ogerator ruby o~ ruby not be the sem~ as the name of
the facialW. The operator is the legaJ entry that controls the tacility’s
o~eret~on, reffier than the print or s~te
2.= Pro~de the telephone numt~r of the ~ operator.
3. Provide the m=i|ing address of the operator (P.O. Box numbers m~y be
used). Include the city. state, and .TJp o0e. All orresgon0enc~ will
be sent to tt~s addtest.

Form 3510-11 (10-99)

2. Enter the complete street address (if no street ad~rass exists, growae
a geogral~l~c ¢lescript~on {e.g.0 Intersection of Routes 9 and 55]). c=ty.
county, state, and zip o¢leo Do not usa a P.O. Box number.
3. Indicate w~ett~r the reality is located on Indian Lands.
4. indicate whether the industrial f~c~l~ty is o~eratad by a department or
agency of the FeOeml Government (see =so Section 313 of the Clean
Water Act).
5. Emer the lati~Jde and longitude of the appro=dmate center at the facility
or site in degreeS/minutes/seconds. Latitude and longitude can
be o~tamed from Uni~d .States Geo~ogica~ Survey (USGS) qu~clrangle
or topographic maps. by ~lling 1-(888) ASK-USGS. or by a¢cessmg
EPA’s we~ site at http’J/www.epa.gov/owmlsw~n~ustn/~ndex.fttm and
selectmg Lathu0e an0 Long=tu0e Finclers under the Resouroes/Perm~t
s~-tion.
Latitude and longitude for a fmdllty in decim= form must be onvene~
to degrees (°). minutes {’). and seconds (’) for proper entry
the certlflcat~o~ form. To convert ~en=mal latitude or longitude
t~,=g~e~tmmute=/l~ totiow the ste~,s in ~e ~ng

Exam~te: Co~wert ~ latitude 45.1234567 to degrees (’).
"
a) The numbers to the left of Itm decimal point are the degrees: 45°.
b) To obtain n~nutes, n~Jltildy the first four numbers to the dght of
dedma~ poet by 0.006:1234 x 0.006 ¯ 7.404.
c) The numbers to the left Of ~he dec~ma} point in the result obtained
in (b) ere ~ minutes: 7".
d) To oPtain seconds, multiply the mmiining fllrae numbers to the
hght ot the daoimai from the result obtmned in (b) by 0.08:
404 x 0.06 = 24.24. S~n¢= the numbers to the dgtlt of the
point ~1 not used. the result is 24".
e) "The ¢orwe~ontor45.123456"7 =45" 7" 24".
6. indk:=ta whether the tl~lify was i~’evious~y covered under In NPDES
storm water permit. If r,o. ~mtu~e ltm perrmt number.
7. Enter the 4-0igit SIC o~m which idantl~s the facility’s I~rimary
~ ~ 4-digit SIC code identifying the facility’s se¢on~
if ~l~icabie, SIC codes can be obttmect from the Stend~u~l industrial
Cle.~sification Manual. 1987.
8. Ent~ tho total s,u=o of tho ~ita associated w~th indus~,’~ mL’t~Vity ~ mma~.
Acreage may be detem~ned ~/cliv~di~g square footage by 40.560. as
demonitrate~ in t~ foiowsng exarrlpte.

~an~ole: Co~en 54.4S0 f12 to
~ 54.450 ft2 by 43.560 squsre feet per a~’e:
54.450 fit o 43.560 lttlacra = 1.25
9. Ch~=k’Yes" at’No" as =Lopref~’~te to indic=to w~ether you travl paved
or roofed over a formerly exl:x~.ed, perv’,ous area (i.e.. lawn. mea0ow.
dirt or grail ma0/l:~utdng lot) in or0er to o~ for no exposure. If y~s.
a~ao indicate approximately how mu~t area wls leaved or rooted over
at~ is now Imperious

P~ge 3 el 4
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"’°",o..EPA

~s~

Instructions for the NO EXPOSURE CERTIFICA~ON for
Exclusion f~m NPDES Storm Water.Pemlffing

~ction C. Ex~su~ Che~tilt
Ch~ "Yes" or "No’as apprco~ate to de~e ~e ex~sme condjt~ns at
~ur ~oli~. If ~u answer "Yes" ~o ANY of the quas~s (1) tbro~ (11)
in ~is sedan, a gote~li= for exg~ure exls~ at wur site ~ ~u ~not
cem~ to a condition of no ex~sure. You must obtain (or already have)
co, rage un0er an NPDES sto~ water permit. A~er o~taining pe~=t
~verage. ~u ~n ins~tute m~ifi~ti~s to eliminate t~ ~tenti~ for a
di~e of sto~ ~ter ex~s~ to i~ust~ a~¢~. ~ ~en cer~ to
a =n~on of ~ ~sum.
S~flon D. C~f~tlon S~ment
~e~ s~Mas g~de ~ s~e ~es ~ s~iffi~ ~ ~
on t~s ap~ fo~. Fede~ reg~ons r~uire ~is appli~on ~ ~

(i) ~L ~=W. ~. ~~ ~ ~ ~
in ~e of a pn~ ~=ne~ ~. or ~ o~er ~n
~. ~

oaa~r~.o. ~.o~=,~=~,

au~on~ to ~n ~ ~ Dean ~s=gned or del~at~ to
¯ e m~ager in a~r~ce ~ corporate p~ures:
-

For
gmgneto~: or

For a munim~al. State. F~eral. or ot~er public fa=li~: by either a
pnn~p= ex~ubve or mn~ng
~ R~ A~ N~
P~
~ ~fi~. i~ing ~me ~ ~g i~o~. sea~ng e=s~g
~ ~as. ga~e~ng ~d ~in~ing ~e d~ ne~ed, and ~mple~
~ r~ng ~e ~1~ of i~. Burgh mea~ ~ ~t= ~me.

and ~d~ing info~ati~, gr~e~ing and m=n~ining info~a~on.
~ ~ p~ng i~; ~ ~ ~g ~ to ~ ~
~ a~e to respo~ to a coll~ of in~on: ses~ Q~ ~umes;

(ii) the manager of ~e or more m~ula=udng, pmdu~on, or
management de~sions which govern the opem~ of the
reg~at~ ~ ~u~ng being ~e e~,~ or im~i~ d~ of

~=~ a ~n~ ~ O~ ~t~ n~r. S~ ~ r~
~e b~en e~ate, aw o~er ~ of ~e ~11~ of in~a~on, or

and Oire~ng other ~mgre~ns~ measures to a~um I~
term e~mnmental ~m~i~ ~th e~m~ ~wl ~

~em or ~ ~s Du~en ~: ~r~. ~PPE R~t~ In~
Divisi~ (213~. USEPA. 401 M Street. SW. Washington. D.C. 2~60.

information for pe~it apgli~on r~uiremen~; a~ where
~ge 4

EPA ~ ~10-11 (1~99)
BLU~m COO’= ~
Append.ix 5 to Preamble--Regulatory
FlexibiLity for Small Entities
A, Regulatory Flexibility for Small
Municipal Storm Sewer System~ (MS4~|
Different Compliance, Reporting, or
Timetables That Are Responsive to Resources
of Small Entities
NPDES permitting authorities can i~ue
general permits instead of requiring
individual permits. This flexibLlity avoids the
hish application costs and administrative
burden associated with individual permits.
NPDES perndtting authorities can specify a
time period of up to five years for small MS4s
to fully develop and huplemant their
Pr°8~m
Analytic mouitorin8 is not required,
After the first permit term and subsequent
permit terms, submittal of a summary report
is only required in years two and four (Phase
[ municipalities are currently required to
submit a detailed report each year).
A brief reporting format is encouraged to
facilitate compiling and analyzing data ~om
submitted reports. EPA intends to develop a
model form for this purpose,
NPDES Permitting Authorities can phase in
penuit coverage for small MS4s serving
jurisdictions with a population under 10,000

on a schedule consistent with~a State
watershed permitting approach.
Clarifying. Consolidating, or Simplif~ng
Compliance and Reporting Requirements
. The rule avoids duplication in perezit
requirements by allowing NPDF.S permitting
authorities to include permit conditions that
direct an MS4 to follow the requirements of
a qualifying local program rather than the
requirements of a mum moaanre,
Compliance with these presrams is
considered compliance with the NPDES
¯
general permit.
The rule allows I,~DES permitting
authorities to recosnize existing
responsibilities among different municipal
entities to satisfy obligations for the
minimum control measures,
A further alternative allows a small MS4 to
satisfy its NPDES permit obligations if
another govermnantal e~tity is already
implementing a minimum control measure in
the jurisdiction of the small MS4. The
following conditions must be met:
1. The other entity is implementing the
control measure,
2. The particular control measure {or
component thereof) is at least as stringent as
the corrersponding NPDES permit
requirement, and
,
3. The other entity agrees to implement the
control measure on }’our behalf,

The rule allows a covered small MS4 to
"piggy-back" on to the etonu water
management program of an adjoining Phase
I MS4. A small MS4 is waived from the
application requirements of
§ 122.26(d)(l|(iiiL (iv| and
[discharge characterization] and may satisfy
the requirements of § 122.26[d){1){v) and
(d)(2)(iv) [identifying a management plan| by
referencing tho adjoining Phase I MS4’s
storm water management plan.
The rule accommodates the use of the
watershed approach through NPDES general
permits that could be issued on a watershed
basis. The small MS4 can develop measures
that are tailored to meet their watershed
requirements. The small lViS4’s storm water
management prod’am can tie into watershedwide plans.
Per/ormance Rather Than Desig~ Standings
[or Small Entities
Small ~overmnental jurisdictions whose
MS4s are covered by this rule are allowed to
choose the best management practices
(BM]~s) to be implemented and the
measurable goals for each of the minimum
control measures:
1. Public oducatinn and outseach on storm
water impacts
2. Public Involvement/Participation
3. Illicit discha~e detection and
elimination

R0018183
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AZ
AZ
AZ
AZ
AZ
AZ
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA

South Tucson city
Surprise town
Tolleson city
Youngtown town
Yuma city
Yurna County
Apple Valley town
Belvedere city
Benicia city
Brentwood city
Butte County
Capitola city
Carmel-by-the-Sea city
C..~-pinteriacity
Ceres city
Chico city
Compton city
Corte Madere town
Cotaticity
Davis city
Del Rey Oaks city
Fairfax town
Hesperia city
Imperial County
Lakewood city
Lancaster city
Lark.~pur city
Lodi city
Lompoc city
Marin County
Marina city
Marysvflle city
Merced city
Marced County
Mill Valley city
Monterey city
Monterey County
Morgan Hill city
Nape city
Nape County
Novato city
Pacific Grove city
Palm Desert city
Palmdale city
Piedmont city
Pla.cer County
Redding city
Rocldin city
Rohnert Park city
Roseville city
Ross town
See Anselmo town
San Buanaventura (Venture} city
San Francisco city
See Ioaquin County
San Luis Obispo city
San Luis Obispo County
San Rafael city
Sand City city
Santa Barbara city
Santa Barbara County
Santa Cruz city
Santa Cruz County
Santa Maria city
Sausalito city
Scotts Valley city
Seaside city
Shasta County
Selene County
, Sonoma County
Stanislaus County
Suisun City city
Suttar County
Tiburon town
Tulare County
Vacavilie city

CA
CA
CA
CA
CA
CA
CA
CA
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
GO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CO
CT
~
CT
CT
CT
CT
CT
CT
CT
CT
CT
¯ CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT

Victorville city
Villa Park city
Visaiia city
Watsonville city
West Sacramento city
Yolo County
Yuba City city
Yuba County
Adams County
Arvada city
Boulder city
Boulder County
Bow Mar town
Bmomfieldcity
Cherry Hills Village city
Columbine Valley town
Commerce City city
Douglas County
l~.dgewatercity
F.,I Paso County
Englewood city
Evans city
Federai Heights city
Fort Collins city
Fountain city
Garden City town
Glendaie city
Golden city
Grand Junction city
Greeley city
Greenwood Village city
Jefferson County
La Salle town
L~,eside town
Latimer County
Litfleton.city
Longmont city
Meeitou Springs city
Mesa County
Mountain View town
Northgleen city
Pueblo city
Pueblo County
Sheridan city
Thornton city
Weld County
Westaninstar city
Wheat Ridge city
Ansonia city
Avon town
Beacon Falls town
Berlin town
Bethel town
Bloomfield town
Bozrah town
Branford town
Bridgeport city
Bristol city
Brohldield town
Burlington town
Cheshire town
Cromwell town
Danbury city
Darien town
Derby city
Durham town
East Granby town
East Hartford town
East Haven town
East Lyme town
East Windsor town
Easton town
EIIington town
Enfiaid town
Fairfield County
Fairfield town

CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
~f
CT
CT
~
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
~
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
CT
~f
CT
CT
CT
cr
CT
CT
cr
CT
CT
CT
CT
CT
. CT
CT
CT
CT
CT
c-r
CT
CT
CT
~
CT
CT
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Farmington town
Franldin town
Glastonbury town
Greenwich town
Groton city
Groton town
Guilford town
Hamdan town
Hartford city
Hardord County
Ledyard town
Lisbon town
Litchfield County
Manches~ertown
Meriden city
Middlebury town
Middlefield town
Middlesex County
Middletown city
Milford city (remainder}
Monroe town
Montville town
Naugatuck borough
New Britain city
New Canaan town
New Fairfield town
New Haven city
New Haven County
New London city
New London County
New Milford town
Newington town
Newtown town
North Branford town
North Haven town
NorwMkcity
Norwich city
Orange town
Oxford town
Plainville town
Plymouth town
Pordeed town
Preston town
Prospect town
Rocky Hill town
Seymour town
Shelton city
Sherman town
Seiners town
South Windsor town
Southington town
Spregue town
Stonington town
Stratford town
Suffield town
Thomaston town
Thompson town
Tolland County
Tolleed town
Trumbull town
Vernon town
Wallingford town
Waterbury city
Waterford town
Watertown town
West Hartford town
West Haven city.
Weston town
Westport town
Wethersfield town
Wilton town
Windham County
Windsor Locks town
Windsor town
Wolcott town
Woodbridge town

R00~8~85
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CT Woodmont borough
DE Camden town
DE Dover city
DE Kent County
DE Newark city
DE Wyoming town
FL Alachua County
FL Baldwin town
FL Ba~ County
FL Belleair Shore town
FL Biscayne Park village
FL Brevard County
FL Calleway city
FL Cape Canaveral city
FL Cedar Grove town
FL Charlotte County
FL Cinco Bayou town
FL Clay County "
FL Cocoa Beach city ¯
FL Cocoa city
FL Col~er County
FL Daytona Beach city
FL Daytona Beaoh Shores city
FL Deetin city
FL Edgewater city
FL El Portal village
FL Florida City city
FL Fort Pierce city
FL Fort Walton Beach city
FL Gainesville city
FL Gulf Breeze city
FL Harnando County
FL Hillsboro Beach town
FL Holly Hill city
FL indialantic town
.FL Indian Harbour Beach city
FL Indian River County
FL Indian River Shores town
FL Indian Shores town
FL Kissimmee city
FL Lazy Lake village
FL Lynn Haven city
FL Malabar town
FL Marion County
FL Martin County
FL Mary Esther city
FL Melbourne Beach town
FL Melbourne city
FL Melbourne Village town
FL Naples city
FL Mew Smyrna Beach city
FL Niceville city
FL Ocale city
FL Ocean Breeze Park town
FL Okalonsa County
FL Orange Park town
FL Ormund Beach city
FL Oscbola County
FL Palm Bay city
FL Panama City city
FL Parker city
FL Ponce Inlet town
FL Port Orange city
FL Port St. Lucia city
FL Punta Gorda city
FL Rock, ledge city
FL Santa Rosa County
FL Satellite Beach city
FL Sewail’s Po.int town
FL Shalimar town
FL South Daytona city
FL .Springfield city
FL St. Johns County
FL St. Lucia County
FL St. Lucia village
FL Stuart city

,~

~~

FL Sweetwater city
FL Titusville city
FL Valparaiso city
FL Varo Beach city
FL Virginia Gardens village
FL Volnsia County
FL Walton County
FL Weeki Wachee city
FL West Melbourne city
FL Windermere town
GA Albany city
GA Athen~ city
~
GA Barrow County
GA Brunswick city
GA Catoosa County
GA Centerville city
GA Chattahoochea County
GA Cherokee County
GA Chickamanga city
GA Clarke County
GA Columbia County
GA Conyers city
GA Dada County
GA Dougherty County
GA Douglas County
GA Douglasville city
GA Fayette County
GA Floyd County
GA Fort Oglethorpe city
GA Clynn County
GA Grovetown city
" GA Henry County
GA Houston County
GA Jones County
GA Lee County
GA Lookout Mountain city
GA Mountain Park city
GA Oconea County
GA Payne city
GA Rockdale County
GA Rome city
GA RoesvKle city
GA Stock, bridge city
GA Varnonbm3 town
GA Walker County
GA Warner Robins city
GA Winterville city
GA Woodstock city
IA Altoona city
IA Asbury city
IA Bettandorf city
IA Black Hawk County
IA Buffalo city
IA Carter Lake city
IA Cedar Falls city
IA Clive city
IA Coralville city
IA Council Bluffs city
IA Dallas County
IA Dubuque city
IA Dubuque County
IA Elk Run Heights city
IA Evansdale city
IA Hiawatha city
IA Iowa City city
IA Johnson County
IA Johnston city
.IA Le .Claire city
IA Linn County
LA Marion city
IA Norwalk city
IA Panorama Park city
IA Pleasant Hill city
IA Polk County
IA Pottawattamie County
/A Raymond city

IA
IA
IA
IA
IA
IA
IA
L~
L~
IA
/A
LA
ID
ID
ID
ID
ID
ID
ID
ID
ID
IL
IX,
I~
IL
IL
1I.
IL
IL
IL
IL
n.
IL
IL
IL
TL
IL
IL
lq.
IL
IL
]L
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
1L
IL
K,
IL
IL
IL
IL
IL
rr.
IL
IL
]L
IL
IL
1L
IL
IL
/L
ft.
IL
IL

Riverdale city
Robins city
Scott County
Sergeant Bluff city
Siou.~ City city
University Heights city
Urbandale city
Warren County
Waterloo city
West Des Moinas city
Windsor Heights city
Woodbury County
Ada County
Ammon city
Bannock County
Bonneville County
Chubbuck city
Idaho Falls city
Iona city
Pocatello city
Power County
Addison township
Addison village
Algonquin township
Algonquin village
Alorton village
Alsip village
Alton city
Antioch township
Antioch village
Arlington Heights village
Aroma Park village
Aroma township
Aurora city
Aurora township
Avon township
Ball township
Bannockbura village
Barrington township
Barrtngton village
Bartlett village
Bartonville vflUage
Batavia city
Batavia township
Beach Park vil]a$e
Bedford Park village
Bellevllle city
Bellevue village
Bellwood village
Bensanville village
Benton township
Berkeley village
Berwyn city
Bethaho village
Black, hawk township
Bloom township
Bloomingdale town~hip
BIoomingdale village
Bloomington city
Bloomington township
Blue Island city
Bolingbrook village
Bourbonnais township
Bourbonnais village
Bowling township
Bradley village
Bremen township
Bridgeview village
Bristol township
Broadview village
Breoldiald village
Brooklyn village
Buffalo Grove village
Burbank city
Burnham village
Burr Ridge village

R0018186

Federal Register/Vol. 64, No. 235/Wednesday, December 8, 1999/Rules and Regulations 68815
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
I1,
IL
IL
IL
[L
IL
IL
rr.
11.
LL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
LL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL

Burritt township
Burton township
Cahokia village
Calumet City city
Calumet Park village
Calumet township
Canteen township
Capital township
Carbon Cliff village .
Carol Stream village
Carpantersville Village
C, ary village
Caseyville township
Ceseyville village
CantreviLle city
Cantreville township
Champaign city
Champaign County
Champaign township
Channahon township
Cherry Valley township
Cherry Valley village
Chicago city
Chicago Heights city
Chicago Ridge village
Chouteau township
Cicero town
Cincinnati township ,~
Clarendon Hills village
Coal Valley township
Coal Valley village
Collinsville city
Collinsville township
Colonatownship
Coinna village
Columbia city
Country Club Hills city
Countryside city
Crest Hill city
Crestwood village
Crete township
Crete village
Creve Coeur village
Crystal Lake city
Cuba township
Curran township
Darien city
Decatur city
Decatur township
Deer Park village
Deerfield township
Deedield village
Des Plalnes city
Dixmoor village
Dnlton village
Dorr township
Downers Grove township
Downers Grove village
Dry Grove township
Du Page township
Dundee township
Dunleith township
Dupe village
East Alton village
East Dubuque city
East Dundee village
East Hazel Crest village
East Moline city
East Peoria city
East St. Louis city
Edwardsville city
Edwardsville township
Ela township
Elgin city
Elgin township
Elk Grove township

.

IL
IL
R,
n.
IL
IL
IL
IL
LL
"IL
IL
IL
IL
IL
IL
¯ IL
IL
IL
IL
IL
IL
IL
IL
IL
I~
IL
IL
IL
IL
IL
IL
IL
IL
IL
R,
IL
IL
IL
IL
R,
IL
IL
lL
[L
IL
IL
IL
IL
IL
K,
IL
IL
K,
II,
IL
IL
]~
[L
IL
IL
~L
IL
IL
IL
[L
IL
IL
K,
l~
IL
IL
IL
IL
IL
IL
[L

Elk Grove Village village
Elm Grove township
Elmhurst city
Elmwood Park village
Evanston city
Evergreen Park village
Fairmont City village
Fairview Heights city
Finssmoor village
Fondulac ~ownship
Ford Heights village
Forest Park village
Forest View village
Forsyth village
Fort Russell township
Foster township
Fox Lake village
Fox River Grove village
Frankfort township
Frankfort village
Franklin Park village
Fremont township
Gardner township
Geneva~:ity
Geneva township
Gilberts village
Glen Carbon village
Glen Ellyn village
Glancoe village
Glendale Heights village
Glanview village
Glanwood village
Godly township.
Golf village
Grafton township
Grandview village
Granite City city
Grant township
Gmyslake village
Green Oaks village
Green Rock city
Groveland township
Gurnee village
Hainesville village
Hampton township
Hampton village
Hanna township
Hanover Park village
Hanover township
Harlem township
Harristown township
Harristown village
Hartford village
Harvey city
Harwood Heights village
Hawthorn Woods village
Hazel Crest village
Henry County
Hensley township
Hickory Hills city
Hickory Point township
Highland Park city
Highwood city
HiLlside village
I-Iinsdale village
Hodgkins village
Hoffman Estates village
Hollis township
Homer township
Hometown city
Homewood village
Indian Creek village
Indian Head Park village
Inverness village
Itesca village
Jarvis township

’

IL
IL
IL
R,
IL
IL
IL
IL
IL
IL
IL
IL
rr.
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
[L
1I,
IL
IL
IL
lL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
1I,
IL
~
IL
IL
I~
I~.
IL
IL
~
IL
IL
IL
IL
1L
IL
IL
lI,
IL
IL
~
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL
IL

Jerome village
Jo Daviess County
Joliet city
Joliet township
Justice village
Kane County
Kankakee city
Kankakee County
Kankakee township
Kendall County
Kenilworth village
Kickapoo township
Kildeer village
Le Grange Park village
La Grange village
Lake Barrington village
Lake Bluff village
Lake Forest city
Lake in the Hills village
Lake Villa township
Lake Villa village
Lake Zurich village
Lakemoor village
Lekewood village
Lansing village
Leland Grove city
Lemont township
Leyden township
Libertyville township
Libertyville village
Limestone township
Lincolnshire village
Lincolnwood village
Lindenhnrstvillage
Lisle township
Lisle village
Lockport city
Lockporttownship
Lombard village
Long Creek township
Long Grove village
Loves Park city
Lynwood village
Lyons township
Lyons village
Machesney Park village
Macon County
Madison city
Madison County
Maine township
Markham ~ty
Marquette Heights city
M~’yviLle village
Matteeon village
Maywood village
McCook village
McCullom Lake village
McHeury city
McHem-y County
McHeury township
McLean County
Medina township
MeLrose Park village
Merrionette Perk village
Midlothian village
Milan village
Iviilton township
Moline city
Moline township
Monee township
Monroe County
Montgomery village
More township
Morton Grove village
Morton township
Morton village
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~own Point ~

~ows Nest town
C~berlmd town
Dale~lle town
Delaware ~
Delaw~e tow~ip
Dyer to~
E~gle township
~t ~icago ~ty
Edgewood town
El~ city
£I~ ~un~
~ to~p
Evan~lle ~
Fa~eld tow~p
Fall ~k tow~hip
Fi~e~ town
Floyd ~
Fo~ Wa~e ci~
F~ to~ip
G~ ~
Ge~ntow~p
~shen ~
G~nw~d ~ty
G~ town
H~t~n ~unty
H~Iton mw~p
H~ond city
H~co~ ~un~
H~over to~s~p
H~ towm~p
H~on tow~hip
Hen~ ~un~
~d to~
Hob~ city
Hob~ to~p
Homer to~
Honey ~k to~p
Hewed ~unW
How~to~s~p
~ Village town
JaSon to~p
Jeffe~on to~s~p
Je~e~on~lle ci~
Jefferson~e to~p
Joh~on Co~
~i~t to~p
Kokomo ~ty
~faye~e city
~faye~e to~p
~ke ~un~
~e Sm~on city
~wrence city
~ence to~p
~ to~p
~nco~ tow~hip
Lost ~eek township
Madison ~unty
Me~dian Hills town’ .
Memllville town
Mishaw~ city
Melee ~ty
Mount Ple~t to~s~p
M~cie city
.
Munster to~
New Albany city
New Alb~y towns~p
New ~icago to~
New Haven city
New Whitel~d town
Newb~h town
No~ ~ows Nest town
No~ tow~hip
Ogden Dunes town
Ohio tow~hip
Osceola town

~

Osolo tow~hip

~ Otter ~k tow~hip
~ Pe~ towns~p
~ Pe~ to--hip
~ ~8eon to~p
~ Pike to~p
~ Ple~t to~p
~ Potage ~
~ Potage to--hip
~ Po~er ~
~ Po~er to~
~ Mc~d tow~p
~ ~ey to--hip
~ Mver For~t to~
¯ ~ Ro~ Mpple town
~ Rosel~d to~
~ Ro~ to~p
~ ~em to--hip
~ S~em~le to~
~ Seel~ge to~
~ ~lle~b~ to~
~ ~to~
~ Silver ~k to--hip
~ Sou~-Bend ~
~ Sou~poR ~
~ Spe~way to~
~ Sp~g ~ to~
~ SL John to~
~ St. J~ to~p
~ St. Joaeph ~
~ St. Joaeph to~p
~ ¯ Sug~ ~k to~p
~ Taylor to~p
~ Te~ Haute ~
~ Tipp~ Co~
~ Tipp~oe to~s~p
~ U~on to~p
~ U~ to~p
~ V~ B~n tow~hip
~ V~derb~~
~ Vigo ~ .
~ Wab~h to~p
~ W~n P~k to~
~ W~n to~p
~ W~
~ W~n~on to~p
~ Wa~e to~s~p
~ Wea to~p
~ We~ ~yeRe
~ We= Te~ ~ute to~
~
We~=ter to~p
~ Westfield to~
~
~ite ~ver to~s~p
~ Whitel~d to~
~ W~g
Wi~ ~k to~
~
~ W~a~ Heir= town
~ W~nedMe to~
~ Yor~own to~
~ ~o~lle to~
KS Ate= tow~p
~ Bel ~ ~
KS ~un~side ~ty
~ Delauo to~p
KS Do~ph~ ~
KS Dou81~ Coun~
KS ~stbomu~ =W
~ ~wood ci~
KS Fa~ay city
~ G~s~ to~p
KS ~ys~lle city
KS Joh~on
KS K~i city
KS Ke~i to~s~p
KS ~e Qui~a city
KS ~ence city

KS

Leawood city

KS
KS
KS
KS
KS
KS
KS
KS
KS
KS
KS
KS
KS
KS
~
KS
KS
KS
KS

Lenexa city
Me~ city
Mi~eha tow~p
~ssion city
~ssion Hills ci~
~ssion township
~ssion Woo~ city
Mon~cello township
Ohio tow~p
Ola~e city
Ola~e tow~p
Park ~ city
P~k tow~hip
~e VMage
M~mide tow~hip
Roel~d P~k city
Salem tow~hip
Sed~ Co~
Shawn~ ci~

68817

KS Shawn~to~p
~ ~l~er to--hip
KS T~eh to~s~p
KS Tope~ tow~hip
KS Waco raw.hip
KS W~a tow~p
KS Washin~on to~p
KS Westwood city
KS Wes~ood H~s ci~
~ WiM~po~ to~p
KS Wyando~e
~
~
~
~

~hl~d ci~
Bellefome ci~
Be~le~e cry
B~ne ~un~

~ B~litt~unty
KY ~et~b~ ~ty
KY ~vin~on
KY ~escent Sp~n~
~ ~eswiew city
~ Damon city
~ Edgewood ~ty
~ ~l~ger city
~ F~ew ciW

~ Fo~ Mit~ell city
~ Fox ~e city
~ Gr~nup Co~W
~
~
~
~
~
~

Henderson ciW
Hendemon ~un~
Hi.land Heir= ci~
~lview ~ty
H~te~ Hollow ci~
~dependence ~ty

~ Kenton County
~
~eside P~k ci~
~tonia ~es city
~
KY Ludlow city
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MA
MA
~A
MA
MA
MA
~
MA
~
~
MA
M~
~
~
~u~
MA
~
Iv~
MD
MD
MD
~
MD
MD
MD
[~D
~
MD
~
MD
MD
IvlD
Iv£D
MD
I~D
~
~
MD
/vfD
I~D
MD
~
~
MD
MD
lVlD
¯ IvLD
MD
M]3
I~D.
MD
MD
~
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
~
~
~
~D
MD
MD
IvLD
MD
ME
ME
ME
ME
ME

Westborough town
Westfield city
Westford town
Westminster town
Weston town
Westport town
Westwood town
Weymouth town
Whitman town
Wilbr~ham town
Willleensburg town
Wilmington town
Winchester town
Winthrop town
Woburn city
Worcester County
Wrentham town
Yarmouth town
Allegany County
Annapolis city
Bel Air town
Bemire Heights town
Bladensburg town
Bowie city
Brentwood town
Brookevi!le town
Capitol Heights town
CeciJCounty
Chavarly town
Chevy Chase Section Five village
Chevy Chase Section Three vi!lage
Chevy Chase town
Chevy Chase Village town
College Park city
Colmer Manor town
Cottage City town
Cumberland city
District Heights city
Edmonston town
Elkton town
Fairmount Heights town
Forest Heights town
Frederick city
Frostburg city
Funkstown town
Galtharsburg city
Garrett Park town
Glen Echo town
Glenardan town
Greenbelt city
Hagarstown city
Highland Beach town
Hyattsville city
Kensington town
Landover Hills town
Laurel city
-MerLin’s Additions village
Morningside town
Mount Rainier city
New Can’ollton city
North Brantwood town
Riverdale town
Rockville city
Seat Pleasant city
Smithsburg town
Somerset town
"’
Takoma Peek city
University Peek town
Walker~ville town
Washington Grove town
Williamsport town
Androscoggin County
Auburn city
Bangor city
Berwick town
Bre~ver city

ME
ME
ME
ME
ME
ME
~E
~lE
ME
ME
~E
ME
ME
ME
lyre
ME
ME
ME
ME
~E
ME
MI
M1
~
MI
MI
MI
/vii
MI
1~
MI
M1
~
~
MI
~
M1
MI
MI
~
MI
MI
MI
M/
MI
MI
MI
MI
~KI
MI
~
MI
MI
M!
MI
MI
~
MI
MI
lVfl
Ivi]
~
MI
MI
MI
~v[[
MI
MI
~
MI
MI
MI
MI
MI
MI
MI

Cape Elizabeth town
Cumberland County
Eliot town
Falmouth town
Gotham town
Kittery town
Lebanon town
Lewlston city
Lisbon town
Old’Town city
Orono town
Penobscot County
Penobscot Indian Island Reservation
Portland city
Sabettus town
Scarbor~ugh town
South Berwick town
South Portland city
Veazie town
Westbrook city
York County
Ada township
Allegan.County
Allan Park city
Alpine township
An~ ,~rhor township
Auburn Hi!Is city
Bangor township
Bath tow~hip
Battle Creek city
Bay City city
Bay County
Bedford township
Bellevilla city
Benton Charter township
Benton Harbor city
Bar]day city
Berlin township
Berrien County
Beverly Hills village
Bingham Farms village
BLmzingham city
Blackn~n township
Bloomfield Hills city
Bloomfield township
Bridgeport town~hip
Brownstown township
Buena VIsta Charter township
Burtchville tow~.ship
Burton city
Byron township
Calhoun County
Canton township
Caz’mllton township
Cescade township
Case County
Cantee Line city
Chesterfield township
Clarkston village
Clawson city
Clay township
Clayton township
Clinton County
Clinton township
Clio city
Clyde township
Commerce township
Comstock township
Cooper township
Dalton township
Davison city
Davison township
De Witt township
Dearborn city
Dearborn Heights city
Delhi Charter township

MI
IviI
MI
MI
MI
MI
MI
M[
MI
IvfI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI
lvlI
MI
MI
MI
]Vii
MI
MI
MI
MI
MI
1~[
IvL[
MI
1~[
~
MI
Iv~
IvlI
MI
MI
MI
MI
MI
MI
MI
M!
MI
MI
l~I
~
M!
MI
MI
~
MI
MI
MI
MI
MI
M[
MI
MI
MI
MI
MI
MI
MI
MI
MI
MI

Delta township
Detroit city
East China township
East Detroit city
East Grand ]~apids city
East Lansing city
Eaton County
Ecorse city
Emmett township
Erie township
Essexville city
Feemington city
Feemington Hills city
Ferndale city
Fillmore township
Flat Rock city
FLint township
Flushing city
Flushing township
Fort Gretiot township
Frenkenlnst township
Franklin village
Frasercity
Fruitport township
Gaines township
Garden City city
Genesee County
Geneseetownship
Georgetown township
Gibraltar city
Grand Blanc city
Grand Blanc township
Grand Rapids Charter township
Grandville city
Grnssa lie township
Grosse Pointe city
Grosse Pointe Fe_rms cit~
Grosse Pointa Park city
Grosse Pointe Shores village
Groase Fointe Woods city
Hampton township
Heantramck city
Harper Woods city
HarT/son township
Hazel Park city
Highland Peek city
Highland township
Holland city
Holland township
Howard township
Hudsonville city
Huntingtan Woods city
Huron township
Independence township
Ingi~m County
Inkster city
Ira township
Jackson city
Jackson County
James township
Kalamazoo city
Kalamazoo County
Kalamazoo township
Keego Harbor city
Kent County
Keatwond city
Kimball township
Kochville township
L~ke Angelus city
Laketon township
Laketown township
Lansing city
Lansing township
Lat.hrup Village city
Leoni township
Lincoln Peek city
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MI Lincoln township
MI Livonia city
MI Macomb County
MI Macomb township
MI Madison Heights city
MI Mazysville city
MI MalvindaJe city
MI Meridian township
MI Milford township
MI Milton township
MI Monitor township
MI Monroe County
M! Mount Clemens city
M1 Mount Morris city
MI Mount Morris township
MI Mundy township
MI Mnskegon city
MI Muakegon County
MI Muskegon Heights city
MI Muake~ou township
MI New Baltimore city
MI Nfles city
M[ Niles township
MI North Muskegon city
MI Northville city
M[ Northville township
M[ Norton Shores city
MI Novi city
M[ Novi township
MI Oak Park city
MI Oakland Charter township
MI O~kland County
MI Orchard Lake Village city
MI Orion township
MI Oshtemo town~hip
MI Ottawa County
MI Parchment city
MI Park township
MI Pavilion township
MI Pannfield township
MI Pittsfield township
MI Plainfield township
MI Pleasant Ridge city
MI Plymouth city
Mi Plymouth township
MI Pontiac city
MI Port Huron city
MI Port Huron township
MI Portage city
MI Portsmouth township
MI Radford township
MI Richfield township
MI River Rouge city
MI Rivet-view city
MI Rochester city
MI Rochester Hills city
MI Rockwood city
MI Romulus city
MI Roosevelt Park city
MI Roseville city
MI Ross township
MI Royal Oak city
MI Royal Oak township
MI Saginaw city
MI Saginaw County
MI Saginaw township
MI Schoolcra’ft township
M[ Scio’township
MI Shelby township
MI Shoreham village
MI Sodus township
MI South Rockwood village
MI Southfialdcity
MI Southfield township
MI Southgate city
MI Spaulding township

Spring A~bor township "
MI Springfield city
MI Springfield township
MI St. Clair city
M! St. Clair County
MI St. Clair Shores city
MI St. Clair township
MI St. Joseph Charter township
MI SL Joseph city
MI Stevensville village
MI Sullivan township
MI SureSt township
MI Sumpter town~’.p
MI Superior township
MI Swartz Creek city
Ml Sylvan Lake city
MI Taylor city
MI Texas township
MI Thetford township
Mi Thomas township
MI Trenton city
MI Troy city
MI Utica .city
MI Van Buren township
MI Vienna township
MI Walker city
MI Wal~ed Lake city
MI Washington township
MI Washten~w C~unty
M~ Waterford township
MI Wayne city
MI Wast Bloomfield township
MI Westland city
MI White Lake t6wnship
M[ Whiteford township
MI Williamstown township
MI Wixom city
MI Wolverine ~ village
MI Wood.haven city
MI Wyandotte city
MI Wyoming city
MI Ypsilanti city
MI Ypstlanti township
MI Zealand city
MI 7..ilwan]me city
MN Andovet city
MN Anoka city
MN Anoka County
MN Apple Valley city
MN Arden Hills city
MN Benton County
MN Birchwood Village city
MN Blaine city
MN Bloomin~on city
MN Brooklyn Center city
MN Brooklyn Park c~ty
MN Burnsville city
MN Cawer County
MN Cascade township
MN ChamplLa city
MN Chanbassen city
MN Circle Pines city
MN Clay County
MN Coon Rapids city
Cottage Grove city
~
MN Credit River township
MN Crystal city
MN Dakota County
MN Dayton city
MN Deephavan city
MN Dilworth city
MN Duluth city
MN Eagancity
MN East Grand Forks city
MN Eden Prairie city
MN Excelsior city

MN Falcon Heights city
MN Farmington city
MN Fort Snelllng unorg.
MN Fridley city
MN Gem Lake city
MN Golden V~ley city
MN Grant township
MN Greenwood city
MN Ham Lake city
MN Haven township
MN Hennepin County
MN Harmantowncity
MN Hilltop city
MN Hopkins city
MN Houston County
MN Laver Grove Heights city
MN La Crescent city
MN La Crescent township
MN Lake Ehno city
MN Lakeville city
MN Landfall city
MN Laudardsle city
MN Le Sauk township
MN Lexin~n city
MN Lilyda~e city
MN Lino Lakes city
MN Little Canada city
MN Long Lake city
MN Loretto city
MN Mahtomedi city
MN Maple Grove city
MN Maple Plain city
MN Maplewood city
MN Marion township
MN Medicine Lake city
MN Medina city
MN Mandota city
MN Mendota Heights city
MN Midway township
MN Mindan township
MN Minnetonka Beech city
MN Minnetonka city
MN Moorheed city
MN Moorhaad township
MN Mound city
MN Mounds View city
MN New Brighton city
New Hope city
MN Newport city
MN North Oaks city
MN North St. Paul city
MN Oakdale city
MN Oakport township
MN OImsted County
MN Orono city
MN Osseo city
MS Plymouth city
MN Polk County
MN Prior Lake city
MN Proctor city
MN Ramsay city
MN Robbinsdale city
MN Rochester city
MN Rochester township
MN Rosemnunt city
MN Roseville city
MN Sartellcity
MN Sank Rapids city
MN Sauk Rapids township
MN Savage city
MN Scott County
MN SherburneCounty
MN Shoreview city
MN Shorewood city
MN South St. Paul city
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MN
MN
MN
MN
M~
MN
MN
~
MN
MN
MN
MN
MN
MN
MN
ME
MN
MN
MN
MN
MN
MN
MO
MC)
MO
MO
IviO
MO
MO
MO
MO
MO
MO
lviO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
IviO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO.
MO
MO
MO
MO
MO
MO
MO
MO

Spring Lake Park city
Spring Park city
St. Anthony.city
St. Cloud city
St. Cloud township
St. Louis County
St. Paul Park city
Stearns County ’
Sunfish Lake city
Tonke Bay city
Vadnais Heights city
Victoria city
Waite Park city
Washington County
Wayzata city
West St. Paul city
White Bear Lake city
White Bear township
Wfllernie cit~,
Woodbury city
Woodland city
Wright County
Airport Drive village
Airport township
Andrew County
Arnold city
Avondale city
Ballwin city
°
Battlefield town
Bella Villa city
Ballefontsine Neighhom city
Bellerive village
Bel-Nor village
Bel-Ridee village
Behon city
Berkeley city
Beverly Hills city
Big Creek township
Birmingham village
Black Jack city
Blanchette township
Blue Springs city
Blue township
Bonhomme township
Boone County
Boone township
Breckem’idge Hills village
Brentwood city
Bridgaton city
Brooking township
Buchanan County
Calverton Park village
Campbell No. I township
Campbell No. 2 township
Carl Junction city
Carroll township
Carterville city
Cass County
Cedar township
Center township
Charlack city
Chesterfield city
Choutean township
Christian County
Clarkeun Valley city
Clay County
Clay .township
Claycomd village
Clayton city
Clayton township
Cliff Village village
Columbia city
Columbia township
Concord township
Cool Valley city
CottJeville town

MO
MO
MO
MO
MO
MO
MO
IvlO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO.
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MC}
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO

Cotfleville township
Country Club HiLls city
Country Club village
Country Life Acres village
Crestwood city
Crave Coeur city
Crave Coeur township
Crystal Lake Park city
Dardenne township
Dellwood city
Dennis Acres village.
Des Pares city
Duquesne village
Edmundson village
EllJsville city
Fanton city
Ferguson city
Fergnson township
Flordell Hills city
Floriasant city
Florissant township
Fox township
Friedens township
Fmntanec city
Galena township
Gallatin township
Gladstone city
Glen Echo Park village
Glenaire village
Glendale city
Grsndview city
Grantwood Village town
Gravois township
Greendala city
Greene County
Hadley township
Hanley H3lls village
Harvester township
Hazelwood city
High Ridge township
HflLsdale village
Houston Lake city
Hunfleigh city
Imperial township
Iron Gates village
Jackeun County
Jasper County ¯
Jefferson County
Jefferson township
Jenn~ngs city
Joplin city
Joplin township
Kickapoo township
Kimmswick city
Kinlooh city
Kirk’wood city
Ladue city
Lake SL Louis city
Lake Tapawingo city
Lake Wankomia city
Lakeshize city
Leawood village
Lee’s Summit city
Lemay township
Lewis and Clark township
Liberty city
Liberty township
Mac Kanzie village
Manchester city
Maplewood city
Marlborough village
Maryland Heights city
May township
Meramec township
Midland township
Mineral township

68821

MO Missouri River township
MO Missouri township
MO Maline Acres city
IvlO Mount Pleasant township
MO Newton County
MO Normandy city
MO Normandy township
MO North Campbell No. 1 township
MO North Campbell No. 2 township
lvlO North Campbell No. 3 township
MO North Kansas City city
MO North View township
MO Northmoor city
MO Northwest township
MO Northwoods city
MO Norwood Court town
MO Oakland city
MO Oakland Park village
MO Oaks village
MO Oak-view village
MO Oakwood Park village
lviO Oakwood village
MO O’Fsllon city
MO O’Fallon township
MO Olivette city
MO Overland city
MO Pagedale city
MO Parkdale town
MO Parkville city
MO Pasadena Hills city
MO Pasadena Park village
MO Pettis township
MO Pine Lawn city
MO Platte County
MO Platte township
MO Platte Woods city
MO Pleasant Valley city
MO Prairie township
MO Queeny township
MO Randolph village
MO Raymore city
MO Raymore township
MO Raytown city
MO Redings Mill village
MO Richmond Heights city
MO Rivers towaship
MO Riverside city
MO Riverview village
MO Rock Hill city
MO Rock township
MO Rocky Fork township
MO Saginaw village
MO Shoal Creek Drive village
MO Shoal Creek township
MO Shrewsbury city,
MO Silver Creek village
MO Sioux township
MO Sni-A-Bar township
MO Spanish Lake township
MO Spencer Creek township
MO St. Ann city
MO St. Charles city
MO St, Ferdinand township
MO St. George city
MO St. John city
MO ’ St. Joseph city
MO St. Louis city
MO St. Peters city
MO St. Peters township
MO Sugar Creek city
MO Sunset Hills city
MO Svcamore Hills village
MO T~wn and Country city
MO Twin Groves township
MO Twin Oaks village
MO Unity Village village
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MO
MO
Me
MO
Me
Me
Me
Me
M~3
Mr3
Me
Me
Me
Me
Me
MO
Me
Me
Me
Me
Me
Me
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
MT
MT
MT
MT
MT
MT
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

University City city
Uplands Park village
Valley Park city
Velda Village city
Velda Village Hills village
Vinita Park city
Vinita Terrace village
Warson Woods city
Washington township
Wayne township
Weetherby Lake city
Webb City city
Webster Groves city
Wells’ton city
Wantzville township
Westwood village
Wilbur Park village
Wilson township
Winchester city
Windsor township
Woodson Terrace city
Zumbehi township
Bay St. Louis city
Biloxi city
Brendun city
Clinton city
DeSoto County
D’lberville city
Ftowood town
Forrest County
Gautier city
Gulfport city
Hancock County
Harrison County
Hettiesburg city
Hinds County
Horn Lake city
Jackson County
Lamer County
Long Beach city
MadL~n city
Madison County
Moss Point city
Ocean Springs city
Pascagoula city
Pass Christian city
Pearl city
Petal city
Rankin County
Pie.Mend city
Pidgeland city
Southavan city
Waveland city
Billings city
Cascade County
Great Falls city
Missoula city
Missoula County
Yellowstone County
Alamance County
Apex town
Archdale city
Ashevillecity
Belmont city
Belville town
Be~emer City city
Biltmore Forest town
Black Mountain town
Brookford town
Brunswick County
Buncombe County
Burke County
Burlington city
Cabarrus County
Carrboro town
Gary town

o

NC
NC
NC
NC
NC
NC
NC
NC
-NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC.
NC
NC
NC
NC
NC
NC
NC
NC
ND
ND
ND
ND
ND
ND
ND
ND

Catawba County
Chapel Hill town
China Grove town
Clemmons village
Concord city
Conover city
Cramerton town
Dallas town
Davidso~ County
Durham County
Edgecombe County
Elon College towu
Fletcher town
For~!th County
Garner town
Gaston County
Gastonia city
Gibsunville town
Goldsboro city
Graham city
Greenville city
Guilford County
Harne.tt County
Hew River town
Henderson County
Hicko~ city
High Point city
Hildebran town
Hope Mille town
Indian Trail town
Jacksonville city
Jamestown towu~
Kaunapolb city
Landis town
Leland town
Long View town
Lowell city
Matthews town
MnAdanville town
Mebane city
Mecklenburg County
Mint Hill town
Montreat town
Mount Holly city
Nash County
New Hanover County
Newton city
Onslow County
Orange County
Pineville town
Pitt County
Randolph County
Ranlo town
Rocky Mount city
Rowan County
Rural Hall town
Spring Lake town
Stailings town
Thomasville city
Union County
Wake County
Walkertown town
Wayne County
Weaverville town
Wilmington city.
Winterville town
Woodfin town
Wfightsville Beach town
Barnes township
Bismarck city
Bismarck unorg.
Burleigh County.
Captain’s Landing township
Cass County
Fargo city
Grand Forks city

ND
ND
ND
ND
ND
ND
hid
ND
ND
NE
NE
NE
hie
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
hie
NE
ICE
NE
NE
NE
ICE
NE
NH
NH
NH
NH
NH
NH
NH
NH
NH
NH
NH
NH
NH
Nil
NH
NH
NH
NH
NH
NH
NH
NH
NH
NH
NH
NH
N’H
NH
NH
NH
NJ
NJ

Grand Forks County
Grand Forks township
Hay Creek township
Lincoln city
Mandan city
Mandan unorg.
Morton county
Reed township
West Fargo city
Bellevue city
Bellevue No. 2 precinct
Benson precinct
Boys Town village
Chicago precinct ¯
covington precinct
Dakota County
Douglas County
Douglas precinct
Florence precinct
Garfield precinct
Gilmore No. I precinct
Gilmore No. 2 precinct
Gilmore No. 3 precinct
Grant precinct
Highland No. ~ precinct
Highland No. 2 precinct
Jefferson precinct
La Platte precinct
La Vista city
Lancaster County
Lancaster precinct
McArdle precinct
Millard precinct
Papillion city
Papilliun No. 2 precinct
Pawnee precinct
Ralston city
Richland No. 1 precinct
Richland No. 2 precinct
Richiand No. 3 precinct
Sarpy County
South Sioux City city
Union precinct
Yankee Hill precinct
Anthem town
Auburn town
Bedford town
Dover city
Durham town
Goffstown town
Ia-.illsborough County
Hollb town
Hooksett town
Hudson town
Litchiiald town
Londonderry town
Msdbury town
Manchester city
Merrinmck County
Merrimack town
Nashua city
New Casde town
Newingtontown
Pelham town
Plaistow town
Portsmouth city
Rochester city
Rockingham County
Rollinsford town
Rye town
Salem town
Somersworth city
Stratford County
Windham town
Aberdeen township
Absecon city
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NJ Allendale borough
N~ Allenhurst borough
NJ Alpha borough
NJ Alpine borough
NJ Asbury Park city
NJ Atlantic City city
NJ AflanticCoufity
NJ Atlantic Highlands borough
NJ Audubon borough
NJ Audubon Park borough
NJ Avon.by-the-Sea borough
NJ Barrington borough
N| Bay Head borough
N! Bayonne city
NJ Beachwood borough
NI Badminstar township
NJ Belleville township
NJ Bellmawr borough
N! Belmar borough
NJ Bargenfield b~rough
NJ Berkeley Heights township
NJ Berkeley township
NJ Berlin borough
NJ Berlin township
NJ Bernards township
NJ Bemerdsville borough
NJ Beverly city
NJ Bloomfield township
NJ Bloomlngdale borough
NJ Bogota borough
NJ Boonton town
NJ Boonton township
NJ Bordantown city
NJ Bordentown township
NJ Bound Brook borough
NJ Bradley Beach borough
NJ Branchburg town~hip
NJ Brick township
NJ Bridgewater township
NJ Brielle borough
N| Brigantine city
N~ Brooldawn borough
NI Buena borough
N! Buena Vista township
NJ Burlington city
NJ Burlington County
NJ Burlington township
NJ Butler borough
NI Byram township
NJ Caldwell Borough township
NJ Camden city
NJ Cape May County
NI Carlstadt borough
NJ Carneys Point township
NJ Cartarer borough
NI Cedar Grove township
NJ Chatham borough
NJ Chatham township
NJ Cherry Hill township
N) Chesilhurst borough
NJ Chester t~wnship
NI Chesterfield township
N| Cinnaminson township
NJ City of Orange township
NJ Clark township
NJ Clayton borough
N! Clementon borough
NJ Cliffside Park borough
NJ Clifton city
NJ Closter borough
NJ Collingswood borough
NJ Colts Neck township
N! Commercial township
NI Cranford township
NJ Cresskill borough
NJ Cumberland County

NJ Deal borough
NJ Delanco township
NJ Delran township
NJ. Darnarest borough
NJ Danville township
N~ Deptford township
NJ Dover~own
NJ Dover township
NJ Dumont borough
NJ Dunellan borough
NJ East Brunswick township
NJ East Greenwich township
NJ East Hanover township
NJ East Newark borough
NJ Fast Orange city
NJ East Rutherford borough
NJ Eastampton township
NJ Eatontown borough
NJ Edgewatar borough
NJ Edgewatar Park township
NJ Edison township
NJ Egg Harbor tow~ip
NJ Elizabeth city
NJ Elk township
NJ Elmwood Park borough
NJ Emerson borough
NJ Englewood city
NJ Englewood Cliffs borough
NJ Englishtown borough
-NJ Essex Fells township
NJ Evesham township
NJ~ Ewing township
NJ Fair Haven borough
NI Fair Lawn bbrough
NJ Fairfield township.
NJ Fairview borough
NJ Fanwood borough
NJ Fieldsboro borough
N~ Florence township
NJ Florham Park borough
NJ Fort Lee borough
NJ Franklin Lakes borough
NJ Franklin township _
NJ Freehold borough
NJ Freehold township
NJ Galloway township
" NJ Garfield city
NJ Garwood borough
NJ Gibbsboro borough
NJ Glassboro borough
NJ Glen Ridge Borough township
NJ Glen Rock borough
NJ Gloucester City city
NJ Gloucester County
NJ Gloucester township
NJ Green Brook township
NJ Greenwich township
NJ Guttenberg town
NI Hackensack city
NJ Haddnn Heights borough
NJ Haddon township
NJ Haddonfield borough
NJ Hainesport township
NJ Haledon borough
NI Hamilton township
NJ Hanover township
NJ Herding township
NJ Harrington Park borough
NJ Harrison town ,
NJ Hasbrouck Heights borough
NI Haworth borough
. N! Hawthorne borough
N~ Hazlet township
NJ Helmetta borough
N! Highland Park borough
NI Highlands borough

NJ Hillsborough township
NJ Hillsdale borough
NJ Hillside township
NJ Hi-Nella borough
NJ Hoboken city.
NJ Ho-Ho-Kus borough
NJ Holmdeltownship
NJ Hopatcong borough
NJ Hopewell township
NJ Howell township
NJ Hunterdon County
NJ Interlaken borough
NJ Irvington township
NJ bland Heights borough
NJ Jackson township
N| Jamesbur~ borough
NJ Jefferson township
NJ Jersey City city
NJ Keansburg borough
NJ Kearny town
NJ Kenilworth borough
NJ Keyport borough
NJ Kinnelon borough
NJ Lakehurst borough
NJ Lakewood township
NJ Laurel Springs borough
NJ Lavallette borough
NI Lawnside borough
NJ Lawrence township
NJ LeonJa borough
NJ Lincoln Park borough
NJ Linden city
NJ Lindanwold borough
NJ Linwood city
NJ Little Falls township
NJ Little Ferry borough
NJ Little Silver borough
NJ Livingston township
NJ LOch Arbour village
NJ Lodi borough
NJ Long Branch city
NJ Longport borough
NI Lopatcong township
N] Lumbarton township
N! Lyndhurst township
NI Madison borough
NJ Magnolia borough
NJ Mahwah township
NJ Manalapan township
NJ Manasquan borough
NJ Manchester township
NJ Mantoloking borough
NJ Mantua township
NJ Manville borough
NJ Maple Shade township
NI Maplewood township
NJ Margate City city
NJ Marlboro township
NJ Matawan borough
NJ Maywood borough
NJ Medford Lakes borough
NI Medford township
N| Mendham borough
NJ Mendham township
NI Mercer County
N~ Merchanwille borough
NJ Metuchan borough
NJ Middlesex borough
NJ Middlesex County
NJ Nfiddletown township
NJ Midland Park borough
N[ Millburn township
NJ Millstone borough
NJ Milltown borough
NJ Millville city
NJ Mine Hill township
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Monmouth Beach borough
Monmouth County
Monroe township.
Montclairtownship
Montvale borough
Montville township
~oonachie borough
~oorestown township
Morris County
Morris Plain~ borou~
Morris township
Morris-town town
Mount Arlingtun borough
Mount Ephraim borough
Mount Holly town~hip
Mount Laurel township
Mount Olive township
Mountain Lakes borough
Mountainside borough
National Park borough
Neptune City borough
Neptune township
Netcong borough
New Brunswick city
New Milford borough
New Providence borough
Newark city
Newfield borough
North Arlington borough
North Ber~an township
North Brunswick township
North Caldwell township
North Haledun borough
North Plainfield borough
Northfield city
Northvale borough
Norwood borough
Nutley township
Oakland borough
Oaklyn borough
Ocean City city
Ocean County
Ocean Gate borough
Ocean township

NJ
NJ
NJ
N~
NJ
NJ
NI
N!
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
N!
NJ
NJ
NJ
NJ
NJ
I~
NJ
NJ
NJ
NJ
NJ
N!
NJ
NI
NI
NI
NI
NI
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ

Pompton Lakes borough
Prospect Park borough
Rahway city
Ramseyborough
Randolph township
Raritan borough
Readinston township
Red Bank borough
Ridgefield borough
Rid8afield Park village
Ridgewood village
Ringwood borough
River Edge borough
River Vale township
Riverdale borough
Riveraide township
Rivertoh borough
Rochelle Park township
Rockaway borough
Rockeway township
Rockleigh borough
Reaeland borough
Roselle borough
RosellePark borough
Roxbury township
Rumson borough
Runnemede borough
Ruthen~ord borough
Saddle Brook township
Saddle River borough
Salem County
Sayreville borough
Scotch Plains township
Sea Bright borough
Sea Girt borough
Seaside Heights borough
Seaside Park borough
Secaucus town
Shamong township
Shrewsbury borough
Shrewsbury township
Scmerdale borough
Somers Point city
Somerset County

NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
N!
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NI
NI
N!
NJ
N!
NJ
NJ
NM
NM
NI~
NM
NM
NM
NI~

Verona township
Victory Gardens borough
Vineland city
Voorheastownship
Waldwick borough
Wall township
Wallinston borough
Wanaque borough
Warren County
Warren township
Weshin~ton township
Watchun8 borough
Watefford township
Wayne township
Weehawken township
Wendnsh borough
West Caldwell township
West Depfford township
West Long Branch borough
West New York town
West Orange township
West Paterson borough
Westampton township
Westfiald town
Westville borough
Westwood borough
Wharton borough
Willingboro township
Winfield township
Winslow township
Woodbridge township
Woodbury city
Woodbury Heights borough
Woodcliff Lake borough
Woodlynne borough ’
Wood-Ridge borough
Wyckoff township
Bemalillo County
Corrales village
Dona Ana County
Las Cruces city
Los Ranchos de Albuquerque village
Mesilla town
Rio Rancho city

NJ Old Bridge towns~p
NJ Old Tappan borough
1~ Oradell borough
NJ Palisades Park borough
NJ ¯ Palmyra borough
NJ Paramns borough
NJ Park Ridge borough
N| Parsippany-Troy Hills towns~p
NJ Passaic city
NJ Passaic County
NI Passaic township
N! Paterson city
NI Paulsboro borough
NI Pennin~ton borough
N! Penns Grove borough
NI Pennsauken township
I~ Peunsville township
NJ Pequannock township
NJ Perth ,~mboy city
N! Phillipsbur~ town
N]~ Pine Beach borough
NI Pine Hill borough
N! Pine Valley borough
NJ Piscatawa~, township
NJ Pitman borough
NJ Pitts~rove township
NI Plainfield city
N! Pleasantville city
NJ Pohatcong township
N! Point Pleasant Beach borough
NJ Point Pleasant borough

NJ
NJ
NJ
NJ
NJ
NJ
NJ
N!
NJ
NJ
NJ
NJ
N!
NJ
NJ
NJ
N~
NI
NI
N!
NJ
NJ
N!
NJ
NJ
N!
N!
N!
NI
N!
NJ

South Amboy city
South Belmer borough
South Bound Brook borough
South Bnmswicktownship
South Hackensach township
South Onm~e Village township
South Plainfield borough
South River borough
South Toms River borough
Spotswood borough
Spring Lake borough
Spring Lake Heights borough
Springfield township
Stanbope borough
Stratford borough
Summit city
Sussex County
Tabernacle township
Tavistock borough
Teaneck township
Tenafly borough
Teterboro borough
Tinmn Falls borough
Totowa borough
Trenton city
Union Beach borough
Union City city
Union township
Upper Saddle River borough
Upper township
Ventnor City city

NM
NM
NI~
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY

Santa Pa city
Santa Fe Cotmty
Sunland Park city
Albany city
Albany County
Amherst town
Amityville village
Ardaley village
Ashland town
Atlantic Beach village
Babylon town
Babylon village
Baldwinsville village
BalLston town
Barker town
Baxter Estates village
Bayville village
Beacon city
Bedford town
Belle Terra village
Bellerose village
Ballport village
Bethlehem town
Big Flats town
Binghamton city
Binghamton town
Blesdell villa~e
Boston town
BriarcliffI~anor village
Brighton town
Brightwaters village

NJ
NJ
NJ
NJ
NI
NJ
NJ
NI
NJ
NI
N!
NI
NI
NJ
NJ
NJ
NI
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
NJ
N!
NJ
NJ
NJ
N’J
NI
N~
NJ
N~
NI
NJ
N!
NJ
NI
NJ
NI

NI Oceanportboroush

NJ Somarvilleborough

NM Sandovalcounty
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NY Poquott village
NY Port Che.ster village
NY Port Dickinson,village
NY Port Jefferson village
NY Port Washington North village
NY Poughkeepsie city
NY Poughkeepsie town
NY, Pound Ridge town
NY Putnam County
NY Putnam Valley town
NY queensbury town
NY Ramapo town
NY ’ Renssalaer city
NY Rensselaer County
NY Riverhead town
NY Rochester city
NY Rockville Centre village
NY . Rome city .
NY Roslyn Estates village
NY Raslyn Harbor village
NY Roslyn village
NY Rotterdam town
NY Russell Gardens village
NY Rye Brook village
NY Rye city
NY Rye town
NY Saddle Rock village
NY Saline town
NY Sands Point village
NY Saratoga County
NY Scarsdale town
NY Scarsdale village
NY Schaghticoke town
NY Schenectady city
NY Schenectady County
NY Schodacktown
NY Schroeppel town
NY Schuyler town
NY Scotia village
NY Sea Cliff village
NY Shoreharn village
NY Sloan village
NY Sloatsburg village
NY Smithtown town
NY Solvay village
NY Somers town
NY South Floral Park village
NY South Glens Falls village
NY South Nyack village
NY Southampton town
NY Southport town
NY Spencarport village
NY Spring Valley village
NY Stewart Manor village
NY Stony Point town
NY Sufferu village
NY. Suffolk CourtW
NY S.vracnse city
NY Tarrytown village
NY Thomastonviilage
NY Tioga County
NY Tompkins County
NY Tonawanda city
ICY Tonawanda town
NY Troy city
NY Tuckahoe village
NY Ulster County
NY Union town
NY Upper Brookville village
NY Upper Nyack village
NY Utica city
NY Valley Stream village
NY Van Buren town
NY Vestal town
NY Veteran town
NY Village of the Branch village

NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH.
OH
OH
OH
OH
OH
OH
OH
OH

Wappinger town
Wappingers Falls village
Warren County
Washington County
Waterford town
Waterford village
Watervliet city
Webster town
Webster village
Wesley Hills village
West Haverstraw village
West Seneca town
Wastbury village
Westchaster County
Western town
Wheatfield town
White Plains city
Whitasboro village
Whitastown town
William,wills village
Willlstnn Park village
Woodsburgh village
Yonkers city
Yorktown town
Yorkville village
Addyston village
Allen County
Allen township
Amberley village
Amelie village
American township
Amherst city
Amherst township
Anderson township
Arlington Heights village
Auglaizecounty.
Aurora city
Austintnwn township
Avon city
Avon Lake city
B~inhridge township
Barbortnn city
Batavia township
Bath township
Bey Village city
Be~chwood city
Beaver township
Beavercreek city
Beavercreek township
Bedford city
Bedford Heights city
Bellaire city
Bellbrook city
Belmont County
Belpre city
Belpre township
Benfleyvllle village
Bares city
Bethel township
Bexleycity
BIendon township
Blue Ash city
Boardman township
Brady Lake village
Bratenahl village
B~le city
Brice village
Bridgeport village
BrilLiant village
Brimfield township
Broadview Heights city
Brook Park city
Brooldield township
Brooklyn city
Brooklyn Heights village
Brook.side village

OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH

Brown township
Brownhelm township
Brunswick city
Brunswick Hills township
Butler County
Butler township
Campbell city
Canfield city
Canfield township
Canton city
Canton township
Carlisle township
C~rlisie village
Centarville city
C_,hag~-in Falls township
Chagrin Falls village
Champion township
Chesapecke village
Cheviot city
Chippewa township
Cincinnati city
Clark County
Clear Creek township
Clermont County
Cleveland city
Cleveland Heights city
Cleves village
Clinton township
Coal Grove village
Coitsville township
Colarain township
Columbia township
Concord township
Copley township
Coventry township
Cridersvi~evillage
Cross Creek township
Cuy~hoga County
Cuyahogs Falls city
Cuyahoga Heights village
Deer Park city
Deerfield township
Delaware County
Delhi township
Doylestown village
Dublin city
Duchouquet township
East CleveTand city
Ea~tlake city
Eaton township
Elmwood Place village
Elyria city
Elyria township
Englewood city
Erie County
Etna township
Euclid city
Evendale village
Falrbom city
Fairfaxvillage
Fairfield city
Fairfield County
Fairfield township
Fairlawn city
Falrport Harbor village
Fah-~iew Park city
Fayette township
Forest Park city
Fort Shawnee viilage
Franklin city
Franklin County
Franldin township
Gahanna city
Garfield Heights city
Geauga County
Genoa township
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OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
~H
.~H
OH
OH
OH
OH

German township
Girard city
Glendale village
Glenwillow village
Golf Manor village
Goshen township
Grand River village
Grandview Heights cit.y
Green township
Green village
Greene County
Greenhills village
Grove City city
Groveport village
Hamilton city
Hamilton County
Hamilton township
Hanging Rock village
Hanover township
Harbor View village
Harrison township
Hartv£11e village
Heath city
Highland Heights city
Hilliard city
Hills and Dales village
Hinckley township
Holland village
Howland township,
Hubbard city
Hubbard township
Huber Heights city
Hudson township
Hudson village
Independence city
Ironton city
bland Creek township
Jackson township
Jefferson County
Jefferson township
Jerome township
Kent city
Kettaring city
KL’tland city
Lake County
Lake township
Lakeline village
Lakemore village
Lakewood city
Lawrence County
Lawrence township
Lemon township
Lexington village
Liberty township
Licking County
Licking township
Lima city
Lima township
Lincoln Heights city
Linndale village
Lockland village
Lorain city
Lorain County
Louisville city
Lovaland city
Lowellville village
Lucas County
Lyndhurst city
Macedonia city
Mad River township
Madeira city
Madison township
Mahoning County
Maineville village
Mansfield city
Map|e Heights city

÷

o

OH Marble Cliff village
OH Mariemont village
OH , Martins Fenn! city
OH Mason city
OH Mass~oncity
OH Maumee city
OH Mayfiald Heights city
OH Mayfield village
OH McDonald village
OH Mead township
OH Medina County
OH Mentor city
OH Mentor-on-the.Lake city
OH Meyers Lake village
OH Miami County
OH Miami township
OH Miamisburg city
OH Middleburg Heights city
OH Middletown city
OH Mifflin township
OH Milford city
OH Millbury village
OH Millville-village
OH Minerva Park village
OH Mingo Junction city
OH Mogadore village
OH Monclova township
OH Monroe township
OH Monroe village
OH Montgomery city
OH Montgomery County
OH Moorefiald townshi~p
OH Moraine city
OH Moreland Hills village
OH Mount Healthy city
OH Munme Falls village
OH New Miami village
OH New Middletown village
OH New Rome village
OH Newark city
OH Newark township
OH Newburgh Heights village
OH Newton township
"
OH Newtown village
OH Niles city
OH Nimishillen township
OH North Bend village
OH North Canton city
OH North College Hill city
OH North Olmsted city
OH North Randall village
OH North Ridgevilla city
OH North Royalton city
OH Northfiald Center township
OH Northfiald village
OH Nozthwood city
OH Norton city
OH Norwich township
OH Norwood city
OH Oakwood city
OH Oakwood village
OH Obetz village
OH Ohio township
OH Olmsted Falls city
OH Olmsted township
OH Ontario village
OH Orange township
OH Orange village
OH Oregon city
OH Ottawa County
OH Ottawa Hills village
OH Painesville city
OH Painesville township
OH Palmyra to.wnship
OH Parma city
OH Parma Heights city

OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
’ OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH

Pease township
Pepper Pike city
Perry township
Perrysburg city
Perrysburgcity
Perrysburg township
Pierce township
Plain township
Pleasant township
Poland township
Poland village
Portage County
Powell village
Prairie township
Proctorville village
Pultneytownship
Randolph township
Ravenna city
Ravenna township
Reading city
Reminderville village
Reynoldsburg city
Richfield township
Richfield village
Richland County
Richmond Heights city
Riveredge township
Rivarlea village
Riverside village
Rocky River city
Rome township
Ross township
Rossford city
Russell township
Russia township
Sagamore Hills township
Seven Hills city
Shadyside village
Shaker Heights city
Sharon township
Sharonville city
Shawnee Hills village
Shawnee township
Sheffield Lake city
Sheffield township
Sheffield village
Silver Lake village
Silverton city
Solon city
South Amherst village
South Euclid city
South PoInt village
South Russell village
Springboro city
Springdale city
Springfield city
Springfield township
St. Bernard city
St. Clair township
Stark County
Steubenville city
Steubenville township
Stow city
Strongsville city
Struthers city
Suffield township
Sugar Bush Knolls village
Sugar Creek township
Summit County
Sycamore township
Sylvania city
Sylvania township
Symmes township
Tallmadge city
Terrace Park village
The Village of Indian Hill city
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OH Timberlake village
OH Trenton city ,
OH Trotwood ci{y
OH Troy township
OH Trumbull County
OH Truro township
OH Turtle Creek township
OH Tuscarawas township
OH Twinsbu~ city
OH Twinsburg township
OH Union city
OH Union County
OH Union township
OH University Heights city
OH Upper Arlington city
OH Upper township
OH Urbancr~st village
OH Valley View village .
OH Valleyview village
OH Vandalia city
OH Vermilion city
OH Vermilion township
OH Violet township
OH Wadsworth city
OH Wadsworth township
OH Waite Hill village
OH Walbridge village
OH Walton Hills village
OH Warren city
OH Warren County
OH Warren township
OH Watt,neville Heights city
OH Warr~nsville township
OH Washington County
OH Washington township
OH Wayne County
OH Wayne township
OH Wsathersfield township
OH WelLs township
OH West Carrollton City city
OH West Milton village
OH Westervillecity
OH Wastlake city
OH Whitehall city
OH Whitewater township
OH Wickliffe city
OH Willoughby city
OH Willoughby Hills city
OH Wiliowick city
OH Wintersville village
OH Wood County
OH Woodlawn village
OH Woodmere village
OH Worthington city
OH Wyoming city
OH Youngstown city
OK Arkomatown
OK Bethany city
OK Bixby city
OK Broken Arrow city
OK Canadian County
OK Catoosa city
OK Choctaw city
OK Cleveland County
OK Comanche County
OK Creek County
OK. Del City city
OK Edmond city
OK Forest Park town
OK Hall Park town
OK Harrah town
~DK ]enks city
OK ]ones town
OK Lake Aluma town
OK Lawton city
OK Le Flora County

OK Logan County
OK Midwest City city
OK Moffett town
OK Moore city
OK Mustang city
OK Nichols Hills city
OK Nicorna Park city
OK Norman city
OK Oklahoma County
OK Osage County
OK Pottawatomie Count~,
OK Rogers County.
OK Sand Springs city
OK Sequoyah County
OK Smith Village town
OK Spencer city
OK The Village city
OK Tulsa County
OK Valley Brook town
OK Wagoner County
OK Wart Acras city
OK Wood.lawn Park town
OK Yukon city
OR C~ntralPoint city
OR Columbia County
OR Durham city
OR ]ecksun County
OR Keizer city
OR King CAty city
OR Lane County
OR Ms,ion County
OR Maywood Park city
OR Msdford city
OR Phoenix city
OR Polk County
OR Rainier city
OR Springfield city
OR Troutdale city
OR. Tualatin city
OR Wood ViLlage city
PA Abington township
PA Adamsbu~borough .
PA Alburtis borough
PA Alden borough
PA Aleppo township
PA Aliquippa city .
PA Allegheny County
PA All~,heny township
PA Allen township
PA Allenpor~ borough
PA ALsace township
PA Altoona city
PA Ambler borough
PA Ambridge bcn’ough
PA Amwell township
PA Antis township
PA Antrimtownship.
PA Arnhbald borough
PA Arnold city
PA Ashley borough
PA Aspinwall borough
PA Aston township
PA Avalon borough
PA Avoca borough
PA Baden borough
PA Baldwi~ borough
PA Baldwin township
PA Beaver borough
PA Beaver County
PA Beaver Falls city
PA Bell Acres borough
PA Belie Vernon borough
PA Bellevue borough
PA Ben Avon borough
PA Ben Avon Heights borough
PA Bensaiem township

PA Berks County
PA Bern township
PA Bethel Park borough
PA Bethel township
PA Bethlehem city
PA Bethlehem township
PA Big Beaver borough
PA Birdsboro borough
PA Birmingham township
PA Blair County
PA Blair township°
PA Blakely borough
PA Blawnox borough
PA Boyertown borough
PA Brackem’idge borough
PA Braddock borough
PA Braddock Hills borough
PA Bradfordwoods borough
PA Brantwood borough
PA Bridgeport borough
PA Bridgeville borough
PA Bridgewater borough
PA Brighton township
PA Bristol borough
PA Bristol township
PA Brooldmven borough
PA Brownstown borough
PA Brownsville borough
PA Brownsville township
PA Bryn Athyn borough
PA Buckingham township
PA Bucks County
PA California borough
PA Caln township
PA Cambria County
PA Camp Hill borough
PA Canonsburg borough
PA Canton township
PA Ca~bondale city
PA Carbondale township
PA Carn~ie borough
PA Carrolitownship
PA Castle Shannon borough
PA Catasanqua borough
PA Cecil township
PA Center township
PA CenU-e County
PA Chalfant borough
PA Chalfont borough
PA Charleroi borough
PA Charlastown township
PA Chartiers township
PA Chaltenham township
PA Chester city
PA Chester County
PA chester Heights borough
PA C, hestertownship
PA cheswick borough
PA Chippewa township
PA churchill borough
PA Clairton city
PA Clarke Green borough
PA Clarke Summit borough
PA Clifton Heights borough
PA Coal Center borough
PA Coatesville city
PA Colebrookdale township
PA College township
PA Coll~eville borough
PA Collier township
PA Collingdale borough
PA Columbia borough
PA Colwyu borough
PA Concord township
PA Conernaugh township
PA Conestoga township
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PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
FA
PA
PA
PA
PA
PA
PA
PA
FA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA.
PA
PA
PA
PA
PA
PA
PA

Conewagotownship
Conshohocken borough
Conway borough
Coplay borough
Coraopolis borough
Courtdale borough
Crafton borough
Crescent township
Cumberland County
Cumru township
Daisytown borough
Dale borough
Dallas borough .
Dallas township
Dallastown borough
Darby borough
Darby township
Daugherty township
Dauphin County
Delaware County
Dalmont borough
Daffy township
Dickson City borough
Donora borough
Dormant borough
Douglass township
Dover borough
Dover township
Downingtown borough
Doylastown borough
Doylestown township
Drsvosburg borough
Duboistown borough
Duncansville borough
Dunlevy borough
Dunmore borough
Dupont borough
Duquesne city
Duryea borough
East Allen township
East Bradford township
East Brandywine township
East Cain township
East Conemaugh borough
East Coventry township
East Deer township
East Fallowfield township
East Goshen township
East Hempfield township
East Lampetar township
East Lansdowne borough
East McKeesport borough
East Norriton township
East Pennsboro township
East Petersbur~ borough
East Pikeland township
East Pittshurgh borough
East Rochester borough ¯
East Taylor township
East Vincent township
East Washington borough
East Whiteland township
Easton city
Easttown township
Eastvale borough
Economy borough
Eddystone borough
Edsewood borough
Edgeworth borough
Edgmont township
Edwardsville borough
Elco borough
Elizabeth borough
Elizabeth township
Ellport borough
Ellwood City borough

.

PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA

Emmausborough
Emsworth borough
Erie city
Erie County
Ema borough
Exeter borough
Exeter township
Export borough
Fairfield township
Fairview township
Fallowfield township
Falls township
Fallston borough
F~’roll city
Fayette City borough
Fayette County
Fell township
Ferguson township
Femdale borough
Findlay township
FinleyviIle borough
Folaroftborough
Forest I-h’lls borough
Forks township
Forty Fort borough
Forward township
Fountain Hill borough
Fox Chapel borough
Franconia township
Franklin borough
Franklin County
Franklin Park borough
Franklin township
Frankstown township
Frazer township ,
Freedom borough
Freemansburg borough
Geistown borough
Glassport borough
Glendon borough
Glenfield borough
Glenolden borough
Green Tree borough
.
Greensburg city
Hallam borough
Hampden township
Hampton township
Hanover township
Harbororeek township
Hsrmar township
Harmony township
Harris township
Harrisbur~ city
Harrison township
Hsrveys Lake borough
Hatboro borough
Hatfiald borough
Hatfiald township
Haverford township
Haysville borough
Heidelber~ borough
Hallam township
Hellartown borough
Hempfield township
Hepburn township
Hermitage city
Hi,aspire borough
Hilltown township
Hollidaysbur~ borough
Homestead borough
Homewood borough
Hopewell township
Horsham township
Houston borough
Hughestown borough
Hulmeville borough

PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA

68829

Hummelstownborough
Hunker borough
Indiana township
Ingrain borough
Irwin borough
Ivyland borough
Jackson township
Jacobus borough
Jeannette city
Jefferson borough
Jenkins township
Jenkintown borough
Jermyn borough
Jessup borough
JoJ~nstbwn city
Juniata township
Kenhorst borough
Kennedy township
Kilbuck township
Kingston borough
Kingston township
Koppelborough
Lackawanna County
Laflin borough
Lancaster city
Lancaster County
Lancaster township
Langhorne borough
Langhome Manor borough
Lansdale borough
Lansdowne borough
Larksville borough
Laurel Run borough
Laureldale borough
Lawrence County
Lawrence Park township
Lebanon County
Leasport borough
Leer township
Leetsdale borough
Lehigh County
Lehman township
Lemoyne borough
Liberty borough
Limerick township
Lincoln borough
Lititz borough
Logan township
Luganville borough
London Britain township
Londonderry township
Lorain borough
Lower Allen township
Lower Alsace township
Lower Burrell city
Lower Chichaster township
Lower Frederick township
Lower Gwynedd township
Lower Heidelber~ township
Lower Macungie township
Lower Makefield township
Lower Marion township
Lower Moreland township
Lower Nazareth township
Lower Paxton township
Lower Porte,rove township
Lower Providence township
Lower Salford township
Lower Sancon township
Lower Southampton township
Lower Swatara township
Lower Yodar township
Loyalsock township
Luzerne borough
Luzerne County
Luzarne township
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PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
.PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA

Lyco~g Co~ty
Lyco~g to.ship
Mac~gie borough
Ma~son ~mu~
Maiden~k tow~p
Malvem bomu~
Mantelet township
Ma~e~tow~hip
Manor borou~
M~or to~p
M~ Hook borou~
M~le to~p
M~h~ to~p
M~lle bomu~
Ma~eld ~mu~
M~ to~p
McKe~ tom~p
McK~R~ bomu~
McK~spo~ ~
M~b~ ~mu~
Me~ ~mu~
Ms~er ~ty
Midge Taylor tow~hip
Middleto~ ~mu~
Mid~eto~ to~p
Millbo~e bomu~
M~l~k to~p
Mille~e bomu~
M~lv~e ~mu~
M~s~ ~mu~
Mo~t~n ~mu~
Mona~ borough
Mou~sen ~ty
Monong~ela ci~
Mo~ to~p
Mon~gome~ ~
MontgomeW township
Monto~e bomu~
Moon to~p
Moosic bomu~
Mo~ville horou~
Morion ~mu~
Mo~t ~on to~p
Mo~t Oliver bomu~
Mount Penn ~mu~
Moun~ ~mu~
M~en~ to--hip
Mull borough
M~p~i~ofMo~lebomu~
Mu~pMi~o~M~s~ebom~
N~coke ~
N~ ~mu~
Ne~er ~o~dence to--hip
Neville tow~hip
New B~tou bomu~
New B~n bomu~
New B~tain tow~hip
New Cmberland borough
New ~gle bomu~
New Galilee ~mugh
New G~den ~o~hip
New H~over to--hip
New Ke~in~on ci~
New 5ewi~ey to~p
New Stanton borou~
Newell borou~
Newpo~ to--hip
Newton to--ship
Newtown-borough
Newtown low.hip
No~istownborou~
No~ Belle Vernon borough
No~ Braddock borough
No~ ~tasauqua bo~ugh
No~ Ch~leroi borou~
No~ Coven~ tow~p

PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PAPA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
P~
PA
PA
PA
PA

No~ F~in township
No~ Huntingdon tow~hip
No~ ~ borough
No~ ~ndonde~ to--hip
N,o~ Sewic~ey to~s~p
No~ S~b~e to~s~p
No~ VeXes to~p
No~ W~es bomu~
No~ W~te~ to--hip
No~ York bomu~
No~pton ~mu~
No~pton ~
No~pton to~p
No~ ~mu~
O~om ~mu~
O’H~ tom~p
O~o tom~p
Old Fo~e ~u~
Old Lyco~g ~o~p
Ol~h~t borough
Ont~Ia~ to~p
Os~ms
P~nt~mu~
P~nt to~p
P~m~ to~p
P~ bomu~
P~ide
Pa~emon Hei~ bomu~
Pattemon ~p
PaRon to~p
P~g
Penbmok ~u~
Pe~ ~mu~
Pe~
Pe~ to~p
Pe~del ~mu~
Pe~b~
P~u~ to~p
P~omn ~p
Pe~ ~un~
P~ to~p
Pete~ to~p
Ph~le bom~
P~e to~p
Pit~ ~mu~
H~b~ ci~
Piton ~
Piton to~p
Pl~to~p
Ple~t~sbom~
Plm ~mugh
Pl~ou~ ~mu~
Pl~ou~ to~p
Port Vue ~mu~
Po~r ~p
Po~to~ ~mu~
P~e ~mu~
~s~ P~k ~mu~
~ to~p
~or ~o~p
~ ~u~
~om to~p
Rea~g ~
Red ~on borou~
R~e~e to~s~p ~d to~p
Riley P~k bomu~
~dley to~p ’
Rob~onto~p
Ro~es~er borough ,
R~terto~p
Ro~edEe borough
Roscoe borough
Rose Valley borou~
Ross to--ship
Ro~l~ F~ ~m~

Re~lations

PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA

Rost~ver to~s~p
Roy~ton borou~
Royersford borou~
Rutledge borou~
S~em tow~p
S~isb~ to~s~p
S~Ip Level borou~
S~y~ll towns~p
S~we~lle bomu~
Scott township
Smnton ci~
Sewi~ey ~mugh
Se~ey Hei~ bomu~
Se~ey Hfl~ bomu~
Sewi~ey to~s~p
Sh~er tow~p
Sheen
S~n ~II bomu~
Sh~sb~
Sh~e bomu~
Sh~n~go to~p

PA
PA
PA
PA

S~own ~mu~
S~ver Sp~ng tow~p
S~g Sp~g horou~
S~ppa~ tow~p

PA Soudenon ~u~
PA Sou~ Abin~oR to~p
¯ PA Sou~ ~t~le ~mu~
PA Sou~ G~b~ ~mu~
PA Sou~ H~over to~p
PA Sou~ Heigh~ ~u~
PA Sou~ Hunt~gdon
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA

~u~
Sou~ S~b~e to~p
Sou~ W~teh~l towns~p
Sou~ W~po~ ~mu~
Sou~ont ~u~
Sou~w~ G~h~ ho~u~
Sp~m ~mu~
Sp~g ~ ~mu~
Sp~g G~den ~o~p
Sp~g to~p
Sp~gdMe borou~
Sp~gdaieto~p
Sp~ge~b~to~p
Sp~gfield
SL ~nce ~mu~
State ~ege ~mu~
Stilton ~mu~
Stony~ek
Stowe
Sug~ Not~ bomu~
S~t to~p
S~ueh~ to~p
Sute~e ~u~
Sw~om ~mu~
Swa~ to~p
Sw~sv~e bo~u~
Swoye~e ~rou~
T~nt~ bomu~
Taylor bo~u~
Telfo~ borou~
Tmplebo~u~ ,
Thomb~ borough
Thomh~to~p
T~oop ~rough
Ti~ to~p
Towmen~n ~o~p
T~ord ho~ugh
T~er borou~
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PA Tmppe borough
PA Tredyffrin township
PA Tullytown borough
PA Turtle Creek borough
PA Union township
PA Upland borough
PA Upper Allen township
PA. Upper Chichaster.township
PA Upper Darby township
PA Upper Dublin towpship
PA Upper Gwynedd township
PA Upper Leacock township
PA ’ Upper Macungie township
PA Upper Makefield township
PA Upper Marion township
PA Upper Milford township
PA Upper Moreland township
PA ,Upper Pottsgrove township
PA Upper Providence township
PA Upper Saucon township
PA Upper Southampton township
PA Upper St. Clair township
PA Upper Yoder township
PA Uwchlan township
PA Valley township
PA Vanport township
PA Verona borough
PA Versailles borough
PA Wall borough
PA Warminstertownship
PA Warringtontowaship
PA Win-Tier Run borough
PA Warwick township
PA Washington city
PA Washington County
PA Washington township
PA Wayne township
PA Wernarsvilleborough
PA Wasleyvilleborough
PA West Bradford township
PA West Brownsville borough
PA West Chester borough
PA West Conshohocken borough
PA West Deer township
PA Wast Earl township
PA West Easton borough
PA West Elizabeth borough
PA West Fairview borough
PA West Goshen township
PA West Hanover township
P~, West Hempfield township
PA West Homestead borough
PA West Lampeter township
PA WasrLawnborough
PA West Manchester township
PA West Mayfield borough
PA West Middlesex borough
PA" West Mifflin borough
PA West Newton borough
PA West Norriton township
PA West Pikeland township
PA West Pittstun borough
PA West Pottsgrove township
PA West Reading borough
PA West Taylor township
PA West View borough
PA West Whiteland township
PA West Wyoming borough
PA West york borough
PA Westmunt borough
PA Westmoreland County
PA Wasttown township
"PA Wheatlandborough
PA Whitaker borough
PA White Oak borough
PA White township

PA Whitehall township
PA Whitemarsh township
PA Whitpain township,
PA Wilkes-Barre city
PA’ Wilkes-Barre township
PA Wilkins township
PA Wilkinsburg borough
PA Williams township
PA Williamsport city
PA Willlstown township
PA Wilmerding borough
PA Wilson borough
PA Windber borough
PA Windsor borough
PA Windsor township
PA Worcester township
PA Wormleysburg borough
PA Wrightsville borough
PA Wyoming borough
PA Wyomissing borough
PA Wyomissing Hills borough
PA Yardley borough
PA Yatesville borough
PA Yeadon borough
PA Yon borough
PA York city
PA York County
PA York township
PA Youngwood borough
PR Aibonita
PR Anasco
PR Aquada
PR Aquad~lla
PR Aquas Buenas
PR Arec.ibo
PR Baysmon
PR Cabo Rein
PR Caguas
PR Camuy
PR Canovanas
PR Catano
PR Cayey
PR Cidra
PR Dorado
PR Guaynabo
PR Gurabo
PR Hatillo
PR Hormigueros
PR Humaceo
PR Juncos
PR 1,as Piedras
PR Loiza
PR Manati
PR Mayaguez
PR Moca
PR Naguabo
PR Naranjito
PR Penuelas
PR Ponce
PR Rio Grunde
PR San German
PR San Lorenzo
PR Tea Aha
PR Tea Baja
PR Trujillo Alto
PR Vega Alta
PR Vega Baja
PR. Yabucao
Ri Barrington town
RI Bristo! town
Ri Burrillville town
RI Central Falls city
RI Coventry town
RI Cranston city
Ri Cumberland town
Ri East Greenwich town

68831

RI East Providence city
RI Glocestar town
RI Jamestown town
RI Johnston town
RI Lincoln town
RI Middletown town
RI Newport city
RI Newport County
RI North Kingstown town
RI North Providence town
Ri North Smithfield town
RI Pawtucket city
RI Portsmouth town
RI Providence city
RI Providence County
RI Scituate town
RI Smithfield town
RI Tiverton town
RI Warren town
RI Warwick city
RI Washington County
RI West Greenwich town
RI West Warwick town
RI Woonsockat city
SC Alken city
SC Aiken County
SC Anderson city
SC Anderson County
SC Arcadia Lakes town
SC Berkeley County
$C Bmmettowntown
SC Ceyce city
SC Charleston city
SC Charleston County
SC City View town
SC Columbia city
SC Cowpens town
SC DarlingtonCounty
SC Dorchester County
SC Edgefleld County
SC Florence city
SC Florence County
SC Folly Beach city
SC Forest Acres city
SC Fort Mill town
SC Georgetown County
SC Goose Creek city
SC Hanahan city
SC Harry County
SC Irma town
SC Isle of Palms city
SC Lexington County
SC LincoinviJ~e town
SC Mount Pleasant town
SC Myrtle Beach city
SC North Augusta city
SC North Charleston city
SC Pickens County
SC Pineridge town
SC Quinby town
SC Rock Hill city
SC South Congaroe town
SC Spartanburg city
SC Spartanburg County
SC Springdale town
SC Sullivan’s Island town
SC Summerville town
SC Sumter city
SC Sumter County
SC Surfside Beach town
SC West Columbia city
SC York County
SD Big Sioux township
SD Central Pennington unorg.
SD Lincoln C~unty
SD Mapleton township
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SD
SD
SD
SD
SD
SD
SD
TN
"IN
TN
TN
"IN
"IN
TN
TN
TN
TN
TN
TN
TN
TN
TN
TN
TN
TN
TN
TN
T~
TN
TN
TN
TN
TN
TN
TN
"IN
TN
TN
TN
TN
TN
TN
TN
"IN
TN
"IN
TN
TN
TN
TN
TN
"IN
TN
TN
’IX
TX
TX
"IX
’IX
TX
"IX
"IX
TX
’IX
TX
TX
TX
TX
TX
TX
TX
TX
"IX
TX
TX

Minnehaha County
North Sioux City city
Peunington County
Rapid City city
Split Rock township
Union County
Wayne township
Alcoa city
Anderson County
Bartlett town
Belle Meade city
Berry Hill city
Blnunt County
Brentwood city
Bristol city
Carter County
Church Hill town
~arksville city
Colle~edale city
Davidson County
East Ridge city
Elizabethton city
Farra~nt town
Forest Hills city
Goodlettaville city
Hamilton County
Hawkins County
Hendersonville city °
Jackson city
Johnson City city
Jonasburough town
Kin~sport city
Knox County
Lckesite city
Lckewood city
Lookout Mountain town
Loudon County
Madison County
MaryviIle city
Montgomery County
Mount Carmel town
Mount Juliet city
Oak Hill city
Red Bank city
Ridgaside city
Ro~ldord city
Shelby County
Signal Mountain town
Soddy-Daisy city
Sullivan County
Sumner County
Washington County
Williarnson County
Wilson County
Addison city
Alamo city
Alamo Heights city
Allen city
Archer County
Azle city
Balch Springs city
Baicones Heights city
Bayou Vista village
Baytown city
Bedford city
Bell County
Bellaire city.
Bellmead city
.Belton city
Benbrook city
Beverly Hills city
Bexar County
Blue Mound city
Bowie County
Brazoria County

TX
TX
TX
’IX
TX
TX
TX
TX
TX
"IX
TX
TX
’IX
’IX
TX
TX
’IX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
’IX
TX
"IX
"IX
TX
"IX
TX
"IX
TX
TX
TX
"IX
TX
TX
TX
TX
’IX
’IX
TX
TX
TX
TX
TX
TX
TX
¯ TX
TX
TX
"IX
TX
TX
"IX
"IX
TX
"IX
TX
TX
TX
TX
"IX
TX
TX

Brazos County
Brookside Village city
Brownsville city
Bryan city
Buckingham town
Bunker Hill Village city
Cameron County
CarroIltoncity
Castle HilLs city
Cedar Hill city
Cedar Park city
Chambers County
Cibolo city
Clear Lake Shores city
Clint town
Cockrell Hill city
College Station city
Colleyville city
Collin County
Comal County
Combes town
Converse city
Copperas Cove city
Corinth town
Crowley city
Dallas County
Dalworthin~tan Gardens city
Deer Park city
Danison city
Denton city
Denton County
DeSoto city
Dick3nson city
Donna city
Double Oak town
Duncanville city
Ector County
Edgecliffvillage
Edinbur~ city
E1 Lago city
El Paso County
Ellis County
Euless city
Everm~n city
Farmers Branch city
Flower Mound town
Forest Hill city
Fort Bend County
Friandswood city
Galena Park city
Galveston city
Galveston County
Grand Prairie city
Grapevine city
Grayson County
Gmgg County
Groves city
Gdadalupe County
Haltom City city
¯ Hardin County
H~rkar Heights city
Harllngen city
Harrison County
Hedwig Village city
Hewitt city
Hickory Creek town
Hidalgo County
Highland Park town
Highland Village city
Hill Country Village city
Hilshire Village city
Hitchcock city
Hollywood Park town
Howe town
Humble city

"IX
TX
TX
TX
TX
TX
TX
TX
TX
"IX
TX
"IX
TX
"IX
TX
’IX
"IX
TX
"iX
TX
TX
TX
TX
TX

Hunters Creek Village city
Hurst city
Hutchins city
Impact town
Jacinto City city
Jefferson County
Jersey Village city
Johnson County
Jones County
Katy city
Kaufman County
Keller city
Kemah city
Kennedaie city
Killeen city
Kirby city
Kleberg County
La Marque city
La Porte city
Lacy-Lakeview city
Lake Dallas city
Lake Worth city
Lakeside City town
Lakeside town

TX
TX
TX
TX
’IX
TX
TX
"IX
"IX
TX
TX
TX
TX
TX
"IX
TX
’IX
TX
"IX
TX
TX
TX
"IX
TX
"IX
"IX
"IX
"IX
TX
’IX
TX
TX
TX
TX
TX
TX
TX
"IX
TX
TX
TX
TX
"IX
TX
TX
TX
’IX
"IX
"fX
TX
TX

Lancaster city
League City city
Leander city
Leon Valley city
Lewisville city
Live Oak city
Lon~iew city
Lubbock County
Lumberton city
Martin County
Mcu~llan city
McLeunan County
Meadows city
Midland city
Midland County
Mission city
Missouri City city
Montgomery County
Morgan’s Point city
Nash city
Nassau Bay city
Nederland city
Nolanville city
North Richland Hills city
Northcrest town
Nueces County
Odessa city
Olmos Park city
Palm Valley town
Pahnview city
Pantago town
Parker County
Pearland city
Pflugarville city
Pharr city
Piney Point Village city
Port Arthur city
Port Nechvs city
Portland city
Potter County
Primera town
Randall County
Richardson city
Richland Hills city
River Oaks city
Robinson city
Rockwell city
Rockwail County
Rollingwood city
Rose Hill Acres city
Rowlett city
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TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
"IX
"IX
TX
"IX
"IX
TX
"IX
"IX
"IX
TX
"IX
"IX
"IX
"IX
TX
TX
TX
"IX
TX
TX
TX
TX
"IX
"IX
TX
"IX
TX
TX
TX
TX
TX
TX
TX
"IX
’IX
’IX
TX
TX
TX
TX
TX
TX
TX
TX
TX
LIT
LIT
UT
UT
UT
LIT
Lr’£
UT
UT
UT
UT
UTLrr
UT
UT
UT
UT
UT
LFT
UT

Sachse city
Saginaw city
San Angelo oity’
San Benito city
San Juan city
San Patricio County
Sansom Park city
Santa Fe city
Schertz city
Seabrook city
Seagoville city
Selma city
Shavano Park city
Sherman city
Sboreacres city
Smith County
Socorro town
South Honsto.n city
Southside Place city"
Spring Valley city
Stafford town
Sugar Land city
Sunset Valley city
Tarrant County
Taylor County
Taylor Lake Village city
Temple city
Terrell Hills city
Texarkana city
Texas City city
Tom Green County
Travis County
Tye town
Tyler city
Universal City city
University Park city
Victoria city
Victoria County
Wake Village city
Waller County
Watauga city
Webb County
Webster city
Weslaco city
West Lake Hills city
West University Place city
Westover Hills town
Westworth village
White Oak city
White Settlement city
Wichita County
Wichita Falls city
Williamsoncounty
Wilmer city
Windcrest city
Woodway city
American Fork city
Bluffdale city
Bountiful city
Cache County
Cedar Hills town
Canterville city
Ciearfiald city
Clinton city
Davis County
Draper city
Fa_n~.’ngton city
Farr West city
Fruit Heights city
Harrisville city
Highland city
Hyde Park city "
Kaysviile city
Layton city
Lehi city
Lindon city

UT
UT
UT
UT
Lrr
~
UT
UT
LiT
L1T
UT
UT
UT
UT
UT
UT
UT
IJT
~
UT
UT
UT
UT
UT
UT
UT
Lrr
UT
UT
UT
UT
UT
UT
UT
UT
LIT
V^
VA
V^
V,~
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
"CA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA

Logan city
Mapleton city
Midvale city
Millvflle city
Murray city
North Logan city
North Ogden city
North Salt Lake city
Ogden city
Oram city
Pleasant Grove city .
Pleasant View city
Providence city
Provo city
River Heights city
Riverdale city
Rivertun city
Roy city
Sandy city
Smithfield city
South Jordan city
South Ogden city
South Salt Lake city
South Weber city
Springville city
Sunset city
Syracuse city
Uintah town
Utah County
Weahin~tun Terrace city
Weber County
West Bountiful city
West Jordan city
West Point city
West Valley City city
Woods Cross city
Albemarle County
Alexandria city
Amherst County
Bedford County
Botetourt County
Bristol city
Campbell County
Charlottesville city
Colonial Heights city
Danville city
Dinwiddie County
Fairfax city
Falls Church city
Fredericksburg city
Gate City town
Gloucester County
Hanover County
Herndon town
Hopewell city
James City County
Loudoun County
Lynchburg city
Manassas city
Manassas Park city
Occoquan town
Petersbur~ city
Pittsylvania County
Poquoson city
Prince George County
Richmond city
Roanoke city
Roanoke County
Salem city
Scott County
Spotsylvaniacounty
Stafford County
Suffolk city
Vienna town
Vinton town
Washington County

VA
VA
VA
VT
VT
VT
VT
VT
VT
VT
VT
v’r
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
W^
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
W[

Weber City town
Williamsburg city
York County
Burlington city
C, hittanden County
Colchester town
Essex Junction village
Essex town
Shalburne town
South Burlington city
WiHiston town
Winooski city
Algona city
Auburn city
Beaux Arts Village town
Bellevue city
Bellingbem city
Benton County
Bouney Lake city
Bothell city
Bremeztun city
Brier city
Clyde Hill town
Cowlit.z County
Des Momes city
DuPont city
Edmonds city
Everett city
Fife city
FLrcrest town
Franklin County
Gig Harbor city
Hunts Point town
Issaquah city
Kelso city
Keunewick city
Kent city
Kirldand city
Kitsap County
Lacey city
Lake Forest Park city
Longview city
Lynnwood city
Marysville city
Medina city
Mercer Island city
Mill Creek city
Millwood town
M/lion city
Mounflake Ten-ace city
lviukilteo city
Normandy Park city
Olympia city
Pacific city
Pasan city
Port Orc~d city
Puyallup city
Redmond city
Renton city
Richland city
Ruston town
Selah city
Steilacoom town
Sumner city
Thurston County
Tukwila city
Tumwater city
Union Gap city
Vancouver city
West Richland city
WhatcomCounty
Woodway city
Yakima city
Yakima County
Yarrow Point town
Algoma town
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Wl
Wl
Wl
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
¯ WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
W[
W[
WI
WI
Wl
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI

^llouez village
Altoona city
Appleton city
Ashwaubenon village
Bayside village
Bellevue town
Baloit city
Beloit town
Big Bend village .
Black Wolf town
Blooraing Grove town
Brookfield city
Brookfiald town
Brown County
Brown Deer village
Brunswick town
Buchanan town
Burke town
Butler village
Caledonia town
Calumet County
Campbell town
Cada~burg city
C~da~burg town
Chippewa County
Chippewa Falls city
Clayton town
Corabined Locks village
Cudahy city
Dane County
De Pete city
De Pere town
Delafield town
Douglas County
Dunn town
Eagle Point town
Eau ~laire city
Eau t~.laire County
Elm Grove village
Elmwood Park village
Fitchburg city
Fox Point village
Franklin city
Germantown town
Garmantown village
Glendale city
Grafton town
Grafto~village
Grand Chute town
Green Bay city
Greendale village
Greenfield city
Greenville town
Hales Comers village
Hallie town
Harmony town
Harrison town
Hobart town
Holmen village
Howard village
Janesville city
Janesville town
Kaukauna city
Kenosha city
Kenosha County
Kimberly village
Kohler village
La Crosse city

.

WI
WI
WI
WI
WI
WI
WI
WI
WI
" WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
Wl
WI
WI
WI
WI
WI
WI
WI
WI
WI
~
WI
WI
WI
~
WI
WI
WI
WI
WI
WI
WI
WI
WI
~WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI
WI

La Crosse County
La Prairie town
Lafayette town
Lannon village
Lima town
Lisbon town
Little Chute village
Madison town
Maple Bluff village
MarathOn County
,
McFarland village
Meda~, town
Manasha city
Manasha town
Manoraonee Falls village
M~luon city
Middleton city
Middletontown
Monona city
Mount Pleasant town
Muskago city
Neenah city
Neenah town
Nekimi town
New Berlin city
North Bay village
Norway town
Oak Cr~k city
Oaalaska city
Onalaska town
Oshkosh city
Osl~kosh town
Outagamie Cou~ty
Ozaukee Count~’
Pewaukee town
Pewaukee village
Pleasant ]h~izie town
Pleasant Prairie village
Paciue city
Racine County
Rib Mountain town
River Hills village
Rock County
Rock town
Rothschild village .
Salem town
Schofiald city
Scott town
Sheboygan city
Sheboygan County
Sheboygan Falls city
Sheboygan Falls town
Sheboygan town
Shelby town
Shorewood Hills village
Shorewood village
Soraers town
South Milwaukee city
St. Francis city
Stattin town ~
Sturtevant village
Superior city
Superior village
Sussex village
Thiensville village
Turtle town
Union town
Vandenbroek town

WI Vernon town
WI Washington County
Wl Washington town
WI Waukesha city
WI Waukesha County
WI Waukesha town
WI Wausau city
WI Wauwatosa city
WI West Allis city
WI West Milwaukee village
WI Westun town
WI Westport town
WI Wheaten town
WI Whitefish Bay village
WI Wilson town
WI Wind Point village
WI WinnebegoCounty
WV Bancroft town
WV Ba~boursville village
WV Belle town
WV Banwood city
WV Berkeley County
WV Bethlehera village
WV Brooke County
WV Cabell County
WV Cedar Grove town
WV Caredo city
WV Charleston city
WV Chesapeake town
V~Fv’ Clearview village
WV Dunbar city
WV East Bank town
WV Follansbee city
W-V Glasgow town
WV Glen Dale city
WV Hancock County
WV Huntington city
"~arv Hurricane city
~
Kanawha County
WV Kenova city
WV Marmet city
WV Marshall County
WV McMechan city
WV Mineral County
WV Moundsville city
WV Nitro city
WV North Hills town
W’V Ohio County
WV Parkersburg city
WV Poca town
WV Putnam County
WV Ridgeley town
WV South’Charleston city
WV St. Albans city
WV Triadalphia town
WV Vienna city.
W’V Wayne County
WV Weirton city
WV Wheeling city
WV Wood County
WY Casper city
W’Y Cheyenne city
WY Evansville town
WY Laramie County
WY Mills town
WY Natrona County

R0018206

Federal Register/Vol. 64, No. 235/Wednesday, December 8, 1999/Rules and Regulations 68835
CA Ridgecrest city
Appendix 7 of Preamble--Governmental Entities {Located Outside CA Sanger city
CA Santa Paula city
of an Urbanized Area} That Must Be
CA Selma city
Examined By the NPDES Permitting
CA South Lake Tahoe city
Authority for Potential Designation
CA Temecula city
Under § 123.35{b}{2)
CA Tmcy city
{All listed entities’have a population of at CA Tulara city
CA Turlock city
least I0,000 and a pnp~ation density of.at
CA Ukiah city
least 1,000. A listed entity would only be
CA Wasco city
potentially designated if it operates a small
MS4. See § 122.26{b}{16) for the definition of CA Woodland city
CO Canon City city
a small MS4.)
CO Durango city
{This list does not include all operators of
CO Lafayette city
small MS4s that may be designated by the
CO Louisville city
NPDES permitting authority. Operators of
small MS4s in areas with populations below CO Loveland city
10,000 and-densities below 1,000 may also be CO Sterling city
FL Bartow city
designated but examination.of them is not
FL Belle Glade city
required. Also, entities such as mllita~!
FL De Land city
bases, large hospitals~px’ison complexes,
FL Eustis city
universities,~s~we~ districts, and highway
departments that operate a small MS4 in an FL Haines City city
FL I<ey W~st city
~area listed here, or in an area otherwise
FL Leesburg city
designated by the NPDES permitting
FL Palatka city
authority, may be designated and become
subiect to permitting regulations.} {Source: FL Plant City city
1990 Census of Population and Housing, U.S. FL St, Augustine city
Bureau of the Census. This’list is sub)act to FL St. Cloud city
change with the Decennial Census}
GA Americus city
GA Carrollton city
AL Daphne city
GA Cordele city
AL Jacksonville city
GA Dalton city
AL Selma city
GA Dublin city
AR Arkadelphia city
GA Griffin city
AR Benton city
GA HinesviLle city
AR Blytheville city
GA Moultrie city
AR Conway city
GA Newnan city
AR El Dorado city
GA Statesboro city
AR Hot Springs city .
GA Thomasville city
AR Magnolia city
GA Tifton city
AR Rogers city
GA Valdusta city
AR Searcy city
GA Waycross city
AR Stuttgart city
IA Ames city
.
AZ Douglas city
IA Ankeny city
CA Arcata city
IA Boone city
CA Arroyo Grande city
IA Burlington city
CA Atwater city
L~ Fort Dodge city
CA Auburn city
IA Fort Madison city
CA Banning city
" IA Indianola city
CA Brawley city
IA Keokuk city
CA Celexico city
IA Marshalltown city
CA Clearlake city
IA Mason City city
CA Corcoran city
IA Muscatine city
CA Delano city
IA Newton city
CA Desert Hot Springs city
IA Oskaloosa city
CA Dinuba city
IA Ottumwa city
CA Dixon city
IA Spencer city
CA El Centro city
ID Caldwell city
CA El Paso de Robles {Paso Robles) city
rr~ Coeur d’Alene city
CA Eureka city
ID Lewiston city
CA Fillmore city
ID Moscow city
CA Gilroy city
ID Nampa city
CA Grover City city
ID Rexburg city
CA Hanford city
ID Twin Falls city
CA Hollister city
R, Belvidera city
CA Lemoore city
rr. Canton city
CA Los Banos city
IL C,~rbondale city
CA Madera city
IZ, Centralia city
CA Manteca city
~ Charleston city
CA Oakdale city
IL Danville city
CA ~roville city
LL De Kalb city
CA Paradise town
C,A Petalumacity
IL Dixon city
IL Effingharn city
CA Porterville city
CA Red Bluff city
IL Freeport city
~L Galeshurg city
CA Reedley city

IL Jacksonville city
~ Macomb city
IL Mattoon city
IL Mount Vernon city
IL Ottawa city
IL Pon~ac city
IL Quincy city
IL Ran’~oul village
R, Sterling city
[L Streator city
LL Taylorville city
11, Woodstock city
IN Bedford city
IN Columbus city
IN Ca’awfordsville city
IN Frankfort city
IN Franklin city
IN Greenfield city
IN Huntington city
IN Iasper city
IN La Porte city
IN Lebanon city
IN Legansport city
IN Madison city
IN Marion city
IN Martiusville city
IN Michigan City city
IN New Casde city
IN Noblesville city
IN Peru city
IN Plainfield town
IN Richmond city
IN Seymour city
IN Shelbyville city
IN Valparaiso city
IN Vincennes city
IN Wabash city
IN Warsaw city
IN Washington city
I<S Arkansas City city
I(S Atchison city
KS Coffeyville city
KS Derby city
KS Dodge City city
KS El Dorado city
I~S Emporia city
KS Garden City city
I~S Great Bend city
KS Hays city
KS Hutchinson city
KS Junction City. city
I(S Leavenworth city
KS Liberal city
KS Manhattan city
KS McPherson city
KS Newton city
KS Ottawa city
KS Parsons city
KS Pittsburg city
KS Saline city
KS Winfield city
K’Y Bowling Green city
I(Y Danville city
K’Y Frankfort city
K’Y Georgetown city
K’Y Glasgow city
KY Hopkinsville city
K~ Madisonville city
I~Y Middlesborough city
I(Y Murray city
l(Y Nichotasville city
KY Paducah city
KY Radcliffcity
l~Y Richmond city
KY Somerset city
l~Y Winchester city
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LA
LA
ILA
LA
LA
LA
LA
LA
LA
LA
LA
LA
LA
LA
MA
MA
MA
MA
MD
MD
MD
MD
ME
MI
MI
M~
MI
MI
MI
MI
MI
MI
MI
MI
Nil
MI
MI
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MN
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
"MO
MO
MO
MS
MS
MS
MS
MS
MS
MS
MS

Abbeville city
Bastrop city
Bogalnsa city
Crowley city
Eunice city
Hammond city
Jennings city
Minden city
Morgan City city
Natchitoches city
New Iberia city
Opelousas city
Ruston city
Thibodau.x city
Amherst town
CLinton town
Milford town
Newburyport~city
Aberdeen town
Cambridge city
S~lisbury city
Westminster city
Waterville city
Adrian city
Albion city
Alpena city
Big Rapids city
Cadillac city
Escanaba city
Grand Haven city
Marquette city
Midland city
Mom’oe city
Mount Pleasant city
Ownsso city
Sturgis city
Traverse City city
Albert Lea city
Austin city
Bemidii city
Brainard city
Faribault city
Fargus Falls city
Hastings city
Hutchinson city
Manksto city
Marshall city
New Ulm city
North Mankato city
Northfield city
Owatonna city
Stillwater city
Willmar city
Winona city
Cape Girardeau city
Farmington city
Hannibal city
Jefferson City city
Kennett city
KirksviIle city
Marshall city
Maryville city
Poplar Bluff city
Rolla city
Sedslia city
¯ Sikeston city
Warronsburg city
Washington city
Brookhavan city
Canton city
Clarksdale city
Cleveland city
Columbus city
Greenville city
Greenwood city
Grenada city

MS Indianola city
MS Laurel city
MS McComb city
MS Meridian city
MS Natchez city
MS Starkville city
MS Vicksburg city
MS Yazoo City city
NiT Boz~man city
MT Havre city
NiT Helena city
MT Kaiispell city
NC Albemarle city
NC Asheboro city
NC Boone town
NC Eden city
NC Elizabeth City city
NC Havelock city
NC Henderson city
NC Kernersville town
NC Kinston city
NC Laurinburg city
NC Lenoir city
NC Lexington city
NC Lumberton city
NC Monroe city
NC New Bern city
NC ReidsviIle city
NC Roanoke Rapids city
NC Salisbury city
NC Sanford city
NC Shelby city
NC StatesviIle city
NC Tarboro town
NC Wilson city
ND Dickinson city
ND Jamestown city
ND Minor city
ND Williston city
NE Beatrice city
NE Columbus city
NE Fremont city
NE Grand Island city
NE Hastings city
NE Kearney city
NE Norfolk city
NE North Platte city
NE Scottsbluff city
NJ Fast Windsor township
NJ Plsinsboro township
N! Bridgeton city
NJ Princeton borough
NM Alamogordo city
NM /t_~asia city
NM Clovis city
NM Deming city
NM Farmington city
NM Galiup city
NM Hobbe city
NM Las Vegas city
NM Port~I~s city
NM Roswell city
NM Silver City town
NV E, lko city
NY Amsterdam city
NY Auburn city
NY Batavia city
NY Canandaigua city
NY Coming city
NY Cortland city
NY Dunkirk city
NY Fr~donia village
NY Fulton city
NY G~neva city
NY GlovarsvilIe city
NY lames-town city

NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OR
OR
OR
OR
OR
OR
OR
OR
OR

Kingston city
Lo~kport city
Massena village
Middletown city
Ogdensburg city
Olean city
Oneonta city
Oswego city
Plattsburgh city
Potsdam village
Watertown city
Alliance city
Ashland city
Ashtabula city
Athens city
Bellefontaine city
Bowling Green city
Bucyrus city
Cambridge city
Chillicothe city
Ciroleville city
Coshocton city
Defiance city
Delaware city
Dover city
East Liverpool city
FindLlay city
Fostoria city
Fremont city
Gallon city
Greenville city
Lancaster city
Lebanon city
Marietta city
Marion city
Medina city
Mount Vernon city
New Philadelphia city
Norwalk city
O:dard city
Pique city
Portsmouth city
Salem city
Sandusky city
Sidney city
Tiffin city
Troy city,.
Urbane city
Washington city
Wilmington city
Wooster city
Xenia city
Zanesville city
Ada city
Altus city
Bartl~ville city
Chickasha city
Ciaramor8 city
McAlaster city
Miami city
Muskogee city
Okrnulgee city
Owasso city
Ponce City city
Stfllwater city
Tahl~:luah city
Weath~rford city
Albany city
Ashland city
Astoria city
Bend city
City of the Dalles city
Coos Bay city
Corvallis city
Grants Pass city
Hermiston city
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OR Klamath Falls city
OR- La Grande city
OR Lebanon city
OR McMimlville city
OR Newberg city
OR Pendleton city
OR Roseburg city
OR Woodbum city
PA Berwick borough
PA Bloomsburg town
PA Butler city
PA CarUsleborough
PA Charnbersburg borough
PA Ephrata borough
PA Hanover borough
PA Hazleton city
PA indiana~borough
PA Lebanon city
PA Ivieadville city
PA New Castle city
PA Oil City city
PA Pottsville city
PA Sunbury city
PA Uniontown city
PA Warren city
Ri Narragansett town
SC Clemson city
SC Easley city
SC__~fneFo_’~
=.
--SC Greenwood city
SC Newberry town
SC Orangebur8 city
SD Aberdeen city
SD Brookings city
SD Huron city
SD Mitchell dty
SD VermilLion city
SD Watertown city
SD Yankton city
TN Brownsville city
"IN Cleveland city
TN Collierville town
TN Cookeville city
TN Dyersburg city
TN Greeneville town
’IN Lawrenceburg city
TN McMinnville city
TN Millington city
TN Morristown city
TN Mur~reesboro city
TN Shelbyville city
TN Springfield city
TN Union City city
TX Alice city
TX Alvin city
TX Andrews city
TX Angleton city
TX Bay City city
TX Beeville city
TX Big Spring city
TX Burger city
TX Brenharn city
"IX Brownwood city
"IX Burkburnett city
TX Canyo.n city

~.

~~

TX Cleburne city
"IX Conroe city
’IX Coppell city
"IX Corsicana city
TX Del Rio city
’IX Dum~s city
"IX Eagle Pass city
TX El Campo city
TX Gainesville city
’IX Gatesville city
TX Georgetown city
TX Handarsoncity
TX Hereford city
TX Huntsville city
TX Jacksonville city
TX Kerrville city
TX Kingsville city
TX Lake Jackson city
"rx Lamesa city
TX Levelland city
TX Lufldn city
TX Mercedes city
’rx Mineral Wells city
"IX Mount Pleasant city
TX Nacogdoches city
TX New Braunfels city
TX P~lestine city
TX Pampa city
"IX Pscos city
"IX Plainview city
TX Port Lavaca city
TX Robstown city
TX Rosenberg city
TX Round Rgck city
TX San Marcus city
TX Seguin city
TX Snyder city
TX Stephenville city
TX Sweetwatar city
’IX Taylor city
TX The Colony city
TX Uvalde city
TX Vernon city
TX Vidor city
Lrr Brigham City city
UT Cedar City city
UT Spanish Fork city
LIT Tooele city
VA Blacksburg town
VA Chr~tiansburg town
VA Front Royal town
VA ~onburg city
VA Leesburg town
VA Martinsville city
VA Rad~ord city
VA Staunton city
. VA Waynesboro city
VA Win.chester city
VT Rutland city
WA Aberdeen city
WA Anacortes city
WA Centralia city
WA Ellensburg city
WA Moses Lake city
WA Mo~mt Vernon city
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WA Oak Harbor city
WA Port Angeles city
WA Pullman city
WA Sunnyside city
WA Walla Walla city
WA Wenatchee city
WI Beaver Dam city
WI Fond du Lac city
WI Fort Atkinson city
Wl Manitowoc city
WI Marinette city
WI Marshfieldcity
WI Menomonie city
WI Monroe city
Wl Oconomowoc city
WI Stevens Point city
WI Sun Prairie city
WI Two Rivers city
WI Watertown city
WI West Bend city
WI Whitewater city
WI Wisconsin Rapids city
WV Becldey city
WV Bluefield city
WV Clarksburg city
WV Fairmont city
WV Martinsburg city
WV Morgantown city
WY Evanston city
WY Gillette city
WY Green River city
WY Laramie city
WY Rock Springs city
WY Sheridan city
For the masons set forth in the
preamble, chapter I of title 40 of the
Code of Federal Regulations is amended
as follows:
_

PART 9~OMB APPROVALS UNDER
THE PAPERWORK REDUCTION ACT
I. The authority citation for part 9
continues to read. as follows:
Authority: 7 U.S.C. 135 et seq., 136-136y;
15 U.S.C. 2001, 2003. 2005, 2006, 2601-2671;
21 U.S.C. 331j, 346a. 348; 31 U.S.C. 9701; 33
U.S.C. 1251 et seq., 1311. 1313d, 1314, 1318,
1321, 1326, 1330, 1342, 1344, 1345 {d} and
(e}, 1361; E.O. 11735, 38 FR 21243, 3 CFR,
19;’I-1975 Cutup. p. 9;’3; 42 U.S.C. 241.
242b, 243,246, 300f. 300g, 300g--1,300B..-2,
300~-.3,300g-4, 300g-5, 3008-6, 300j-I,
300j-2, 300j-3,300j-~, 300j-9, 1857 et seq..
6901-6992k. 7401-7671q. ;’542, 9601-9657,
11023, 11048.
2. In § 9.1 the table is amended by
adding entries in numerical order under
the indicated heading to read as follows:
’ § 9.1 OMB approvals under the Paperwork
Reduction Act.
*
*
*
*
*
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OMB contr.’
No.

40 CFR citation

¯ EPA Admlnlstarad Permit Programs: The Nstional Pollutant Discharge Elimination System

122.26(g) ..............................................................................................................................................................................................
2040-0211

Stat~ Permit R~quiramenta

123.35(b) .............................................................................................................................................................................................
2040-0211

b. Redesil~ate pa~graph (5)(15) as
PART 122---EPA ADMINISTERED
PERMIT PROGRAMS: THE NATIONAL pazagzaph (5)(20) and add new
p~ap.hs (5)(15) t]~’oulzh (5){19);
POLLUTANT DISCHARGE
c.v.ev~se t~e heading for pa~-~gr~ph
ELIMINATION SYSTEM
(c), the first sentence of pa~agz"aph (c)(1]
1. ~e aut~o~t~ citstJon for pazt 122 ~du~o~ t~, ~e ~t sentence of
p~pb (c](1}(ii) ia~du=o~ te~,
co~ues to mad ~ follows:
~u~ofi~= ~e Qa~ Water A=, 33 U~£. p~#ap~ (e) bea~g ~d ~ducto~
te~, (e)(1), (e)(5) ~=odu~o~ te~, ~d
1251 et s~.
(e]~5. ~d p~phs (e)(8) ~d (e](g};
2. ReUse ~ 122.21(c)(1) to ~ad ~
follows:
~d
e. ReUse p~p~ (fi(4), [~(5], ~d
~ 1~1 Appll~tlon for i ~R
(ippllceble to S~ta pmgm~l, m ~ 1~). ~)~he addiSo~ ~d ~sions read ~
~~
follows:
[c) ~Jme to oppJy. {1) ~y pe~on
1~6 Sto~ ~ dl~
proposing a new d~e, s~ll submit ~
(~ppli~b~ ~ SM~ NPDES pmgmm~ m
an appli=~on at le~t 180 ~ys befo~
~ 1~).
~e date on w~ ~e ~s~e is to
a*

wit.~n a geographic area, cont~butes to
a violation of a water qu~ity standard
or is a significant cont~butor of
pollutants to waters of t~e U~ted
States.
(~) Ope~to~s of sm~] ~S~s
~esi~ated p~u~t to p~pbs
(s)(9)([)(A], (a](9]([](Q, ~d (s}(9]{[)~]
~is se~on shall seek cove~ge ~der
~ ~DES pe~it ~n accord~ce
~ 122.33 ~o~gh 122.35. Opemtom of

date has ~en ~nted by ~e D~e=or.
F~cili~es pmpos~g a new ~e of
sto~ water ~s~iated wi~ ~d~
a~vi~ shall sub~t ~ appli~on 160
days befo~ ~at facili~ co~ences
ind~i~ ac~vi~ whi~ ~y ~s~t ~
a disch~e of sto~ water ~sociated
~ ~at indicia[ a~vi~. Families
des~bed ~der ~ 122.26~)(14J(x) or
~J(15)(i) sh~l submit appli~o~ at
least 90 days befo~ ~e date on which
cons~ion is to commen~. Diffe~nt
submi~al dates may be ~q~d under
¯ e te~s of appli~ble gen~ pe~i~,
Pe~ons proposing a new ~s~e ~
enco~aged to submit ~e~ appli=~ons
well in advice of ~e 90 or 180 day
requimmen~ to avoid delay. See also
para~aph (k) of ~is section ~d
~ 122.26~c)(1](i)(G) and (c)[1][ii].
, ,,.
¯

~is s~on s~ll apply to ~e D~or
for a pe~it wi~n 180 days ofr~eipt
of nonce, ~less pe~ssion for a later
date is ~ted by ~e D~or
~ 124.52~c) of ~is chapter).
~) * * *
(4) * * *
(i] Lo~ted in ~ inco~o~ted place
~ a popula~on of 250,000 or mo~ as
dete~ined by ~e 1990 Dece~ial
Ce~ by ~e Bu~au of ~e Census
(Append~ F orris p~); or
, .,
.
(7] * * *
[i] Lo~ted ~ ~ inco~omted place
~ a popula~on of 100.000 or
but less ~an 250.000. as dete~ed by
~e 1990 Dece~ial Census by ~e
B~eau of~e Census (Append~ G of
this p~); or
*
*
*
*
*
(14) Storm water dischar~e associate
~th indus~al a~iw~ means the
disch~e ~om ~y conveyance ~at is
used for coll~n8 ~d conveying sto~

3. Amend ~ 122.26 ~ follows:
a. Revise paragraphs (a)(g). (5)(4)(i).
(bJ(TJ(iL (b)(14] in~oducto~ te~.
(5)(14)(x). (5)(14)~xi);

dishes ~mposed en~ly of ~o~
water, ~t ~ not ~d by
p~ph (a)~l] of ~is s~on to obt~n
a pe~t, ope~to~ shall be ~qu~d to
ob~a~ a ~D~ pe~it only if: "
[A) The disuse is ~m a s~ll MS4
~qu~d to be ~ated p~u~t to
~ 122.32;
(B~ The disuse is a sto~ water
disc~e ~sociated wi~ small
cons~on a~W p~u~t to
p~aoh ~)(lS) orris se~on:
(CJThe Dire~or, or ~ States wi~
approved ~DES pm~s eider ~e
Die,or or ~e ~A Regional
A~nis~tor. detaches ~t sto~
water con~ls ~ needed for ~e
disuse b~ed on w~teload
alloca~ons ~at ~ p~ of"total
m~im~ daily loa~" (~) ~at
ad~ess ~e pollutant[s) of concern; or
(D) The D~rector. or in States wi~
approved ~DES pro~s eider ~e
Dim=or or ~e ~A Regional
Adminis~tor. datelines ~at the
disch~e, or ~t~o~ of disch~es,

p~u~tn°n’m~i~Palto p~a~phsS°~es designated
(a)(g](i](Q, and (aJ(g)(i](D] of ~is
se~on s~l s~k coverage ~der ~
~DES pe~it in ~cor~ce ~
p~aph (c)(1) of ~is se=ion.
(iii) Operators of sto~ water
disc~es desi~ated p~uant to
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(x) Construction activity including
from EPA’s Water Resource Center, Mail
water and that is directly related to
clearing, grading and excavation, except Code RC4100, 401 lvi St. S.W,,
manufacturing, processing or raw"
materials storage areas at an industrial
operations that result in the disturbance Washington, DC 20460. A copy is also
plant. The term does ~ot include
of less than five acres of total land area. available for inspection at the U.S. EPA
Construction activity also includes the
discharges from facilities or activities
Water Docket, 401 M Street S.W.,
disturbance of less than five acres of
excluded from the NPDES program .
Washington. DC. 20460, or the Office of
under this part 122. For the categories
total land area that is a part of a 1 .a~’ger the Federal Register, 8OO N. Capitol
of industries identified in this section, . common plan of development or sale if Street N.W. Suite 700, Washington, DC.
the term includes, but is not limited to, the larger common plan will ultimately An operator must certify to the Director
storm water discharges from industrial
disturb five acres or more;
that the construction activity will take
plant yards; immediate access roads and
(xi) Facilities under Standard
rail lines used or traveled by carriers of Industrial Classifications 20, 21, 22, 23, place during a period when the value of
raw materi.als, manufactured products, 2434, 25, 265,267, 27, 283,285, 30, 31the rainfall erosivity factor is less than
waste material, or by-products used or
(except 311), 323, 34 (except 3441], 35, five; or
.created by the facility; material handling 36, 37 (except 373), 38, 39, and 4221(B] Storm water controls are not
sites: refuse sites: sites used for the
needed based on a "total maximum
25;
application or disposal of process waste
(15) Storm ~¢ater discl~ar~e associated daily load" (TMDL) approved or
w~th sinai/construction activity means established by EPA that addresses the
waters {as defined at part 401 of ttds
chapter); sites used for the storage and
the discharge of storm water from:
pollutant(s) of concern or. for non(i) Construction activities including
maintenance of material handling
impaired waters that do not require
clearing, grading, and excavating that
equipment: sites used for residual
TMDLs, an equivalent analysis that
treatment, storage, or disposal; shipping result in land disturbance of equal to or determines allocations for small
and receiving areas: manufacturing
greater than one acre and less than five
construction sites for the pollutant(s) of
buildings: storage areas (includin8 tank acres. Small construction activity also
concern or that determines that such
farms) for raw materials, and
includes the disturbance of less than
allocations are not needed to protect
intermediate and final products: and
one acre of total land area that is part
quality based on consideration of
areas where industrial activity has taken of a larger common plan of development water
existing
in-stream concentrations,
place in the past and significant
or sale if the larger common plan will
expected growth in pollutant
materials remain and are exposed to
ultimately disturb .equal to or greater
storm water. For the purposes of this
than one and less t~n five acres. Small contributions from all sources, and a
margin of safety. For thd purpose of this
paragraph, material handling activities
construction’activity does not include
paragraph, the pollutant{s} of concern
include storage, loading and unloading, routine maintenance that is performed
include sediment or a parameter that
transportation, or conveyance of any
to maintain the original line and grade,
raw material, intermediate product,
hydraulic capacity, or original purpose addresses sediment {such as total
suspended solids, turbidity or siltation]
final product, by-product or waste
of the facility. The Director may waive
product. The term excludes areas
and any other pollutant that has been
the otherwise applicable requirements
located on plant lands separate from the in a general permit for a storm water
identified as a cause of impairment of
plant’s industrial activities, such as
discharge from construction activities
any water body that will receive a
office buildings and accompanying
that disturb less than five acres where:
discharge from the construction activity.
parking lots as long as the drainage from
{A} The value of the rainfall erosivity The operator must certify to the Director
the excluded areas is not mixed with
factor {"R" in the Revised Universal Soil that the construction activity will take
storm water drained from the above
Loss Equation} is less than five during
place, and storm water discha_,’ges will
described areas. Industrial facilities
the period of construction activity. The occur, within the drainage area
{including industrial facilities that are
rainfall erosivity factor is determined in addressed by the TMDL or equivalent
federally, State, or municipally owned
accordance with Chapter 2 of
analysis.
or operated that meet the description of tigriculture Handboo]c Number 703.
{ii) Any other construction activity
the facilities listed in paragraphs
Predicting Soft Erosion by Water: A
designated by the Director, or in States
{b){14){i) through {xi) of this section)
Guide to Conservation Planning With
with approved NPDES programs either
include those facilities designated under the Revised [Iniversa] Soft Loss
the Director or the EPA Regional
the provisions of paragraph {a}{1}{v) of
Equation (RUSLE), pages 21-64, dated
Administrator, based on the potential
this section. The following categories of January 1997. The Director of the
facilities are considered to be engaging
for contribution to a violation of a water
Federal Register approves this
in "industrial activity" for purposes of
quality standard or for significant
incorporation by reference in
paragraph {b}{14}:
contribution of pollutants to waters of
accordance with 5 U.S.C 552{a) and I
¯
¯
¯
*
*
CFR part 51. Copies may be obtained
the United States.
EXHIBIT 1 TO § 122.26(B)(15).---SUMMARY OF COVERAGE OF "STORM WATER DISCHARGES ASSOCIATED WITH SMALL
CONSTRUCTION ACT~Vn~" UNDER THE NPDES STORM WATER PROGRAM
Automatic Designation: Required Nationwide ¯ Constru~on activities that resuR in a land distu~ance of e~ual to or greater than one acre
Coverage.
and less than five acres.
¯ Constru~on activities disturbing less than one acre if part of a larger common plan of development or ssle with a planned disturbance o! equal to or greater than one acre and less
than five acres. (see § 122.26(b)(15)(i).)
PotentiaJ Designation: Optional Evaluation and ¯ Construction activities that result in a land disturbance of less than one acre based on the
Designation by the NPDES Permitting Author- potentia~ for con~bution to a violation of a water quality stand~:l or for significant contr~buity or EPA Regional Administrator..
tion of pollutants. (see § 122.26(b)(15)(ii).)
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EXHIBIT 1 TO § 122.26(B)(15).--SUMMARY OF COVERAGE OF "STORM WATER DISCHARGES ASSOCIATED WITH SMALL
.CONSTRUCTION ACTIVITY" UNDER THE NPDES STORM WATER PRC)GRAM~Ontinued
Potential
Waiver:.
Waiver
from
Requirements
as j Any automatically designated construction activity where the operator certifies: (1) A rainfa
Determined
by the
NPDES
Permitting
Author-J
erosivity factor of less than five, or (2) That the activity will occur within an area where controis are not needed based on a TMDL or, for non-impaired waters that do not require a
ity..
TMDL, an eduivalent analysis for the pollutant(s) of concern. (see § 122.26(b)(15)(i).)
(16) Small municipal separate storm
sewer system means all separate storm
sewers that are:
{i] Owned or operated by the United
States, a State. city, town, borough,
county, parish, district, association, or
other public body {created by or
pursuant to State law] havin8
jurisdiction over disposal of sewage,
industrial wastes, storm water, or other
wastes, including special districts under
State law such as a sewer distxict, flood
conu~l, district or drainage district, or
similar~ entity, or an Indian tribe or an
authorized Indian tribal organization, or
a designated and approved management
agency under section 208 of the CWA
that dischaxgas to waters of the United
States.
(ii} Not defined as "large" or
"medium" municipal separate storm
sewer systems pursuant to paragraphs

~b)(4) and (b)(T) of this section, or

designated under paragraph (a)(1)(v) of
this section,
(iii) This term includes systems
similar to sep_arate storm sewer systems
in municipalities, such as systems at
military bases, large hospital or prison
complexes, and highways and other
thoroughfares. The term does not
include separate storm sewers in ver~
discrete areas, such as individual
buildings.
(17) Small MS4 means a small
municipal separate storm sewer system.
(18J l~unicipal separate storm sewer
system means all separate storm sewers
that are defined as "large" or "medium"
or "small" municipal separate storm
sewer systems pursuant to paragraphs
(b)(4), (b)(7), and (b)(16) of this section,
or designated under paragraph (a)(1)(v)
of this section.
(19) ]v~S4 means a municipal separate
storm sewer system,
.... ¯
(c) Application requirements )rot storm
water discharges associated with
industrial activity and storm water
discharges associated with small
constr~ction activity~(1) Individual
application. Dischargers of storm water
associated with industrial activity and
with small construction activity are
required to apply for an individual
permit or seek coverage under a
promulgated storm water general
permit, * * *
¯
*
*
*
*

{ill .An operator of an existing or new
[8] For any storm water discharge
storm water discharge that is associated associated with small construction
activity identified in paragraph
with industrial activity solely under
paragraph (b][14){x) of this section or is of this section, see § 122.21[c)[1].
Dischargas from these sources require
associated with small consu’uction
permit authorization by March 10, 2003,
activity solely under paragraph [b][15]
unless designated for coverage before
of this section, is exempt from the
requirements of § 122.21(8) and
then.
(9) For any discharge from a regulated
paragraph (c)(1)(i) of this section. * * *
¯
. ¯
¯
¯
small IvfS4, the permit application made
under § 122.33 must be submitted to the
(e) Application deadlines. Any
Director by:
operator of a point source required to
(i) March 10, 2003 if designated under
obtain a pdrmit under this section that
§
122.32(a)(I)
unless your MS4 serves a
does not have an effective MPDES
jurisdiction with a population under
permit authorizing discharges from its
10,000 and the I~TPDES permitting
storm water out.falls shall submit an
authority has established a phasing
application in accordance with the
schedule under § 123.35(d)(3| (see
following deadlines:
or
(1) Storm water discharges associated § 122.33(c)(1));
(ii) Within 180 days of notice, unless
with industrial activity. (i) Except as
the NPDES permitting authority grants a
provided in pa~gxaph (e)(1)(ii) of this
later date, if designated under
section, for any storm water discharge
§ 122.32(a)(2) (see § 12~.33(c)(2)).
associated with industrial activity
(f)...
identified in paraBraphs (b)(14)(i)
(4) Any person may petition the
through (xi) of this section, that is not
Director
the designation of a large,
part of a group application as described medium,for
or small municipal separate
in’paragraph (c)(2) of this section or that storm sewer
system as defined by
is not authorized by a storm water
paragraph
(b)(4)(iv),
(b)(7)(iv), or ~)(16)
genera] permit, a permit application
of this section.
made pursuant to paragraph (c}.of this
|5) The Director shall make a final
section must be submitted to the
determination
on any petition received
Director by October I, 1992;
under this section within 90 days after
(ii) For any storm water discharge
receiving the petition with the
associated with industrial activity from exception of petitions to designate a
a facility that is owned or operated by
small MS4 in which case the Director
a municipality with a population of less shall make a final determination on the
than 100,000 that is not authorized by
petition within 180 days after its
a general or individual penn/t, other
receipt.
than an airport, powerplant, or
(8) Conditional exclusion )~or "no
uncontrolled sanitary landfill, the
exposure" oj;industrial activities and
permit application must be submitted to materials to storm water. Discharges
the Director by March 10, 2003.
composed entirely of storm water are
*" *
not storm water dischargas associated
*
*
*
(5) A permit application shah be
with industrial activity if thera is "no
submitted to the Director within 180
exposure" of industrial materials and
days of notice, unless permission for a
activities to rain, snow, snowmelt and/
later date is granted by the Director (see or runoff, and the discharger satisfies
§ 124.52(c) of this chapter), for:
the conditions in paragraphs (8)(1)
(i) A storm water discharge that the
through (g)(4) of this section.
Director, or in States with approved
exposure" means that all industrial
hTPDES programs, either the Director or materials and activities are protected by
the EPA l~egional Administrator,
a storm resistant shelter to prevent
determines that the discharge
exposure to rain. snow, snowrnelt, and/
contributes to a violation of a water
or runoff. Industrial materials or
quality standard or is a significant
¯ activities include, but are not limited to,
contributor of pollutants to waters of the material handling equipment or
United States (see para~’aphs (a)(1)(v)
activities, industrial machinery, raw
and (b){15)(ii) of this section);
materials, intermediate products, by" *
*
*
*
products, final products, or waste
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products. Material handling activities
include the storage, loading and
unloading, transportation, or
conveyance of any mw material.
intermediate product, final product or
waste product. ¯
{1) (~ualification. To qualify for this
exclusion, the operator of the discharge
must:
(i) Provide a storm resistant shelter to
protect industrial materials and
activities from exposure to rain, snow,
snow melt, and runoff;
{ii) Complete and sign {according to
§ 122.22) a certification that there are no
discharges of storm water contaminated
by exposure to industrial materials and
activities from the entire facility, except
as provided in paragraph (8){2) of this
section;
(iii} Submit the signed certification to
the NPDES permitting authority once
every five years;
[iv) Allow the Director to inspect the
facility to determine compliance with
the "no exposure" conditions;
(v} Allow the Director to make any
"no exposure" inspection reports
available to the public upon request;
and
{vi} For facilities that discharge
through an MS4, upon request, submit
a copy of the certification of"no
exposure" to the MS4 operator, as well
as allow inspection and public reporting
by the MS4 operator,
[2)/ndustriol moteritfls and octivities
not requiring storm resistant shelter. To
qualify for this exclusion, storm
resistant shelter is not required for:.
(i) Drums, barrels, tank~, and similar
containers that are tightly sealed,
provided those containers are not
deteriorated and do not leak {"Sealed"
means banded or otherwise secured and
without operational taps or vaives);
(ii} Adequately maintained vehicles
used in material handling; and"
{iii) Final products, other than
products that would be mobilized in
storm water discharge (e.g., rock salt),
(37 Limitations. {i) Storm water
discharges from construction activities
identified in paragraphs {b}{14}{x} and
{b}(15} are not eligible for this
conditional exclusion.
{ii} This conditional exclusion from
the requirement for an NPDES permit is
available on a facility-wide basis only,
net for individual out~alls. If a facility
has some discharges of storm water that
would otherwise be "no exposure"
discharges, individual permit
requirements should be adjusted
accordingly,
{iii) If circumstances change and
industrial materials or activities become
exposed to rain, snow, snow melt, and/
or runoff, the conditions for this

exclusion no longer apply. In such
cases, the discharge becomes subject to
enforcement for un-permRted discharge,
Any conditionally exempt discharger
who anticipates changes in
circumstances should apply for and
obtain permit authorization prior to the
change of circumstances,
{iv) Notwithstanding the provisions of
this paragraph, the NPDES permitting
authority retains the authority to require
permit authorization (and deny this
exclusion) upon making a determination
that the discharge causes, has a
reasonable potential to cause, or
conU’ibutes to an instream excursion
above an applicable water quality
standard, including designated uses.
(4) Certification. The no exposure
certification must require the
submission-of the following
information, at a minimum, to aid the
NPDES permitting authority in
determining if the facility qualifies for
the no exposure exclusion:
[i) The legal name, address and phone
number of the discharger [see
§ 122-.21(b));
{ii) The facility name and address, the
county name and the latitude and
longitude where the facility is located;
(iii] The certification must indicate
that none of the following materials or
activities are, or will be in the
foreseeable future, exposed to
precipitatiun:~
{A) Using. storing or cleaning
indusU’ial machinery or ~quipment. and
areas where residuals from using,
storing or cleaning industrial machinery
or equipment remain and are exposed to
storm water;,
(B) Materials or residuals on the
~round or in storm water inlets from
spills/leaks;
{C} Materials or products from past
industrial activity;
(D} Material handling equipment
{except adequately maintained
vehicles);
(E) Materials or products during
loading/unloading or transporting
activities;
{F} Materials or products stored
outdoors {except final products
intended for outside use, e.g., new cars,
where exposure to storm water does not
result in the discharge of pollutants};
{G} Materials contained in open,
deteriorated or leaking storage drums,
barrels, tanks, and similar containers;
{H} Materials or products handled/
stored on roads or railways owned or
maintained by the discharger;
(I} Waste material {except waste in .
covered, non-leaking containers, e.g.,
dumpsters);

{J) Application or disposal of process
wastewater {unless otherwise
permitted); and
{K) Particulate matter or visible
deposits of residuals from roof stacks/
vents not otherwise regulated, i.e..
under an air quality control permit, and
evident in the storm water outflow;
(iv) All "no exposure" certifications
must include the following certification
statement, and be signed in accordance
with the signatory requirements of
§ 122.22: "I certify under penalty of law
that I have read and understand the
eligibility requirements for claiming a
condition of"no exposure" and
obtaining an exclusion from NPDES
storm water permitting; and that there
are no discharges of storm water
contaminated by exposure to indus~al
activities or materials from the
industrial facility identified in this
document (except as allowed under
paragraph
understand that I am obligated to submit
a no exposure certification form once
ever~ five years to the NPDES
permitting authority and, if requested.
to the operator of the local MS4 into
which this facility discharges {where
applicable). I understand that I must
allow the NPDES permitting authority,
or M$4 operator where the discharge is
into the local MS4. to perform
inspections to confirm the condition of
no exposure and to make such
inspection reports publicly available
upon request. I understand that I must
obtain coverage under an NPDES permit
prior to any point source discharge of
storm water from the facility. I certify
under penalty of law that this document
and all attachments were prepared
under my direction or supervision in
accordance with a system designed to
assure that qualified personnel properly
gathered and evaluated the information
submitted. Based upon my inquiry of
the person or persons who manage the
system, or those persons directly
involved in gathering the information,
the information submitted is to the best
of my knowledge and belief U-ue.
accurate and complete. I am aware there
are significant penalties for submitting
false information, including the
possibility of fine and imprisonment for
knowing violations.
4. Revise § 122.28{b}{2}{v} to read as
follows:
§ 122.28 General permits (epplicatlle to
State NPDES programs, see § 123.25).
Cot *
(2}
(v) Discharges other than discharges
from publicly owned treatment works,
eombined sewer overflows, municipal
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separate storm sewer systems, primary
consistently protecting and restoring
aquatic ecosystems and protecting
industrial facilities, and storm water
discharges associated with industrial
public health.
activity, may, at the discretion of the
§ 122.31 As ¯ Tribe, what is my role under
Director, be authorized to discha~3e
the NPDES storm water program?
under a general permit without
As a Tribe you may:
submitting a notice of intent where the
(a) Be authorized to operate the ¯
Director finds that a notice of intent
requirement would be inappropriate. In MPDES program including the storm
water program, e~ftsr EP~. determines
making such a finding, the Director
shall consider: the type of discha~e; the that you are eligible for treatment in the
same manner as a State under §§ 123.31
expected nature of the dischergu; the
through 123.34 of this chapter. (If you
potential for toxic and conventional
do not have an authorized I~PDES
pollutants in the discharges: the
program, E~. implements the program
expected volume of the discharges;
for discha~es on your reservation as
other means of identifyin~ c[isch~,3es
well as other Indian country, generally.);
covered by the permit; and the
(b) Be classified as an owner of a
estimated number of discharges to be
regulated small MS4, as defined in
covered by the permit. The Director
shall provide in the public notice of the § 122.32. {Designation of your Tribe as
an owner of a small/vfS4, for purposes
general permit the reasons for not
of this pa~ is an approach that is
requiring a notice of intent,
. ¯
, , ¯
consistent with EPA’s 1984 Indian
Policy of operating on a government-to5. Add §§ 122.30 through I22.37 to
government basis with EPA looking to
subpart B to read as follows:
Tribes as the lead governmental
§ 122.30 What are the objectives of the
authorities to address environmental
storm water r~gulationa for small MS457 .issues on their reservations as
(a) Sections 122.30 through 122.37 are appropriate. ~f you operate a separate
written in a "readable re~,,~Liation"
storm sewer system that meets the
format that includes both rule
definition of a regulated small ~$4, you
requirements and E~A guidance that is
are subject to the requirements under
not legally binding. EP.~ has clearly
§§ 122.33 through 122.35. If you are not
distinguished its recommended
designated as a regulated small 1~$4,
guidance from the rule requirements by you may ask EPA to designate you as
putting the guidance in a separate
such for the purposes of this pert.); or
paragraph headed by the word
(c) Be a discha_~er of storm water
%r~_idance’.
associated with industrial activity or
(b) Under the statutory mandate in
small construction activity under
section 402|p)(6) of the Clean Water Act, §§ 122.26(b)(14) or (b)(1.5), in which
the purpose of this portion of the storm
case you must meet the applicable
water program is to designate additional requirements. Within Indian country,
sources that need to be regulated to
.the NPDES permitting authority is
protect water quality and to establish a ¯ generally EPA, unless you are
comprehensive storm water program to. authorized to administer the NPDES
regulate these sources. (Because the
program,
storm water program is part of the
§ 122.32 As an operator of s small MS4,
National Pollutant Discha-,~e
Elimination System (NPDES) Program, am I r~gulat~l under the NPDES storm
water progr~n?
you should also refer to § 122.1 which
(a) Unless you qualify for a waiver
addresses the broader purpose of the
under paragraph (c) of this section, you
I~PDES program.)
are regulated if you operate a small
(c) Storm water runoff continues to
harm the nation’s waters. Runoff from
~$4, including but not limited to
lands modified by human activities cen sy.stems operated by federal, State,
harm surface ~vater resources in several Tribal, and local governments,
including State depm’tments of
ways including by changing natural
hydrologic patterns and by elevating
transportation: and:
pollutant concentrations and loadings.
(1) Your small 1~$4 is located in an
Storm water runoff may contain or
urbanized area as determined by the
mobilize high levels of contaminants,
latest Decennial Census by the Bureau
of the Census. (If your small MS4 is not
such as sediment, suspended solids,
located entirely within an urbanized
nutrients, heavy metals, pathogens,
toxins, oxygen-demanding substances,
area, only the portion that is within the
urbanized area is regulated); or
and floatables,
(d) EP.~ strongly encourages
(2) You are designated by the MPDES
partnerships and the watershed
permitting authority, including where
approach as the management f~amework the designation is pursuant to
for efficiently, effectively, and
§§ 123.35(b)3) and (b)(4) of this chapter,

or is based upon a petition under
§ 122.26(f’).
(b) You may be the suSject of a
petition to the NPDES permitting
authority to require an MPDES permit
for your discharge of storm water. If the
NPDES permitting authority determines
that you need a permit, you are required
to comply with §§ 122.33 through
122.35.
(c) The NPDES permitting authority
may waive the requirements otherwise
applicable to you if you meet the criteria
of paragraph (d) or (e) of this section. If
you receive a waiver under this section,
you m~y subsequently he required to
seek coverage under an hfPDES permit
in accordance with § 122.33(a) if
circumstances change. (See also
§ 123.35(b) of this chaptar.)
(d) The I~PDES permitting authority
may waive permit coverage if your/vfS4
serves a population of less than 1,000
within the urbanized area and you meet
the following criteria:
(1) Your system is not contributing
substantially to the pollutant loadings of
a physically interconnected ~$4 that is
regulated by the NPDES storm water
prog~’n (see § 123.35(b)~4) of this
chapter); and
(2) If you discharge any pollutant(s]
that have been identified as a cause of ..
imp~rment of any water body to whic~
you discharge, storm water controls are
not needed based on westeload
"allocations that are pa~ of an EPA
approved or established "total
maximum daily load" (TlVfDL) that
addresses the pollutant(s) of concern.
(e) The MPDES permitting authority
may waive permit coverage if your
serves a population under 10,000 and
you meet the following criteria:"
(1) The permitting a~.tthority has~
evaluated all waters of the U.S.,
including small streams, tributaries,
lakes, and ponds, that receive a
discharge from your IvfS4:
(2) For all such waters, the permitting
authority has determined that storm
water controls are not needed based on
wasteload allocations that are pert of an
EPA approved or established TIVIDL that
addresses the pollutant(s) of concern or,
if a T!vfDL has not been developed or
approved, an equivalent analysis that
determines sources and allocations for
the pollutant(s) of concern;
(3) For the purpose of this paragraph
(e), the pollutant(s) of concern include
biochemical oxygen demand
sediment or a pa.~meter that addresses
sediment (such as total suspended
solids, turbidity or siltation), pathogens.
oil and 8raase, and any pollutant that
has been identified as a cause of
impairment of any water body that.will
receive a dis~e from you~ lvfS4: and
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(4) The permitting authority has
determined that £’ature discharges from
your MS4 do not have the potential to
result in exceedances of water quality
standards, including impairment of
designated uses, or other significant
water quality impacts, including habitat
and biological impacts,
§ 12~.~ If I am an op~mto’r of a ragul=t~i
small MS4, how do I apply for an NPDES
.permitmu~fih. e.~o do I have to epply?
(a) If you opbfate a regulated small
MS4 under § 122.32, you must seek
coverage under a NPDES permit issued
by your NPDES permitting authority. If
you are located in an’NPDES authorized
State, Tribe, or Territory, then that State,
Tribe, or Territory is your NPDES
permitting authority. Otherwise, your
NPDES permitting authority is the-EPA
¯
Regional~.-~ \
’
~------{bITou must seek authorization to
discharge under a general-or individual
NPDES permit, as follows:
{I} If your NPDES permitting
authority has issued a general permit
applicable to your discharge and you are
seeking coverage under the general
permit, you must submit a Notice of
Intent {NOI} that includes the
information on your best management
"practices and measurable goals required
by § 122.34{d}. You may file your own
.qOI, or you and other municipalities or
governmental entities may jointly
submit an NOI. If you want to share
responsibilities for meeting the
minimum measures with other
municipalities or governmental entities,
you must submit an NOI that describes
which minimum measures you will
implement and identify the entities that
will implement the other minimum
measures within the area served by your
MS4. The general permit will explain
any other steps necessary to obtain
permit authorization,
{2}{i} If you’are seeking authorization
to discharge under an individual permit
and wish to implement a program under
§ 122.34, you must submit an
application to your NPDES permitting
authority that includes the information
required under §§ 122.21{0 and
122.34{d}, an estimate of square mileage
served by your small MS4, and any
additional information that your NPDES
permitting authority requests. A storm
sewer map that satisfies the requirement
of § 122.34{b}{3){i) will satisfy the map
requirement in § 122.21{0{7}.
[~ii) If you ar~ seeking authorization to
discharge under an individual permit
ud wish to implement a program that
a different £rom the program under
§ 122.34, you will need to comply with
the permit application requirements of
§ 122.26{d}. You must submit both Parts

of the application requirements in
permit under paragraph {b)(3) of this
§§ 122.26{d){I) and (2] by March 10,
section, within 180 days of notice,
2003. You do not need to submit the
unless the NPDES permitting authority
information required by
grants a later date.
§§ 122.26{d}{I}{ii) and {d}{2} regarding
122.34 As an operator of a regulated
your legal authority, unless you intend §small
MS4, what will my NPDES MS4 storm
for the permit writer to take such
water permit require?
information into account when
{a} Your NPDES MS4 permit will
developing your other permit
require
at a minimum that you develop,
conditions,
implement, and erLforoe a storm water
{iii} If allowed by your NPDES
management program designed to
permitting authority, you and another
regulated entity may jointly apply under reduce the discharge of pollutants from
your MS4 to the maximum extent
either paragraph Co){2){i} or {b){2}{ii) of
practicable
to protect
water
this section to be co-permittees under an quality,
and {MEP},
to satisfy
the appropriate
individual permit.
water quality requirements of the Clean
{3} If your small MS4 is in the same
Water Act. Your storm water
urbanized area as a medium or large
MS4 with an NPDES storm water permit management program must include the
minimum control measures described in
and that other MS4 is willing to have
paragraph {b} of this section unless you
you participate in its storm water
apply for a permit under § 122.26{d}.
pro~’~m, you and the other MS4 may
For purposes of this section, narrative
jointly seek a modification of the other
effluent limitations requiring
MS4 permit to include you as a limited
co-permittee. As a limited co-permittee, implementation of best management
practices (BMPs} are generally the most
you will be responsible for compliance
with the permit’s conditions applicable appropriate form of effluent limitations
when designed to satisfy technology
to your jurisdiction. If you choose this
option you will need to comply with the requirements {including reductions of
pollutants to the maximum extent
permit application requirements of
§ 122.26, rather than the requirements of practicable} and to protect water quality.
Implementation of best management
§ 122.34. You do not need to comply
practices consistent with the provisions
with the specific application
of the storm water management program
requirements of § 122.26{d}{1}{iii} and
{iv} and {d}{2}{iii} {discharge
required pursuant to this section and
the provisions of the permit required
characterization}. You may satisfy the
pursuant to § 122.33 constitutes
requirements in § 122.26 {d}{1}{v} and
compliance with the standard of
{d}{2}{iv} {identification of a
reducing pollutants to the "maximum
management program} by referring to
extent practicable." Your NPDES
the other MS4’s storm waterpermitting authority will specify a time
management program,
{4} Guidance: In referencing an MS4’s period of up to 5 years from the date of
storm water management program, you permit issuance fo: you to develop and
should briefly describe how the existing implement your program.
plan will address discharges from your
(b} Minimum control measures---(l}
small MS4 or would need to be
Public education and outreach on storm
water impa~ts. (i} You must implement
supplemented in order to adequately
address your discharges. You should ¯ a public education program to distribute
educational materials to the community
also explain your role in coordinating
storm water pollutant control activities or conduct equivalent outreach
activities about the impacts of storm
in your MS4, and detail the resources
available to you to accomplish the plan. water discharges on water bodies and
{c} If you operate a ragu’iated sma~ll
the steps that the public can take to
MS4:
reduce pollutants in storm water runoff.
{I} Designated under § 122.32{a}{I},
(ii} Guidance: You may use storm
water educational materials provided by
you must apply for coverage under an
NPDES permit, or apply for a
your State, Tribe, EPA, environmental,
modification of an existing NPDES
public interest or trade organizations, or
permit under paragraph {b}{3} of this
other MS4s. The public education
section by March I0, 2003, unless your
program should irLform individuals and
households about the steps they can
MS4 serves a iurisdiction with a
take to reduce storm water pollution,
"population under 10,000 and the
NPDES permitting authority has
such as ensuring proper septic system
established a phasing schedule under
maintenance, ensuring the proper use
and disposal of landscape and garden
§ ~23.35{d}{3} of this chapter,
(2} Designated under § 122.32{a}{2},
chemicals including fertilizers and
you must apply for coverage under an
pesticides, protecting and restoring
NPDES permit, or apply for a
riparian vegetation, and properly
modification of an existing N’PDES
" disposing of used motor oil or
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(as defined at § 122.26(’b)[21) into your
household hazardous wastes. EPA
small MS4.
recommends that the program inform
(if) You must:
,
individuals and groups how to become
(A) Develop, if not already completed,
involved in local stream and beach
restoration activities as well as activities a storm sewer system map, showing the
location of all outfalls and the names
that are coordinated by youth service
and location of all waters of the United
and conservation corps or other citizen
States that receive discharges from those
~roups. EPA recommends that the
ouffalls;
public education program be tdilored,
(BI To the extent allowable under
using a’mix of locally appropriate
State, Tribal or local law, effectively
strategies, tO target specific audiences
prohibit, through ordinance, or other
and communities. Examples of
strategies include distributing brochures regulatory mechanism, non-storm water
discharges into your storm sewer system
or fact sheets, sponsoring speaking
engagements before community groups, and implement appropriate enforcement
procedures and actions;
providing.public service
(C) Develop and implement a plan to
announcements, implementing
detect
and address non-storm water
educational programs targeted at school discharges,
including illegal dumping,
¯ -. ~ age children, and conducting
to your system; and
~community-based projects such as storm (D) Inform public employees,
drai~ stenciling, and watershed and
businesses, and the general public of
beach cleanups. In addition, EPA
hazards associated with illegal
recommends that some~of the materials dischar~as and improper disposal of
or outreach programsbe directed toward waste.
targeted groups of commercial,
(iii) You need address the following
industrial, and institutional entities
categories of non-storm water discharges
likely to have significant storm water
or flows (i.e., illicit discharges) only if
impacts. For example, providing
.you identify them as significant
information to restaurants on the impact contributors of pollutants to your small
of grease clogging storm drains and to
MS4: water line flushing, landscape
garages on the impact of oil dischargas, irrigation, divertad stream flows, rising
You are encouraged to tailor your
ground waters, uncontaminated ground
outreach program to address the
water infiltration (as defined at 40 CFR
viewpoints and concerns of all
35.2005(20)), uncontaminated pumped
communities, particularly minority and ground water, dlscharges from potable
disadvantaged communities, as well as water sources, foundation drains, air
any special concerns relating to
conditioning condensation, irrigation
children,
water, springs, water from crawl space
(2) Public invo]vement/part~cipa~on,
pumps, footing drains, lawn watering,
(i) You must, at a minimum, comply
individual residential car washing,
with S.tate, Tribal and local public
flows from riparian habitats and
notice requirements when
wetlands, dechlorinated swimming pool
implementing a public inv.olv~ment/
discha~es, and street wash water
participation program.
(discharges or flows from fire fighting
(if) Guidance: EPA recommends that activities are excluded from the effective
the public be included in developing,
prohibition against non-storm water and
implementing, and reviewing your
need only be addressed where they are
storm water management program and
identified as significant sources of
that the public participation process
pollutants to waters of the United
Statasj.
shou!d make efforts to reach out and
engage all economic and ethnic grou!~s.
(iv) Guidance: EPA recommends that
Opportunities for members of the public the plan to detect and address illicit
to participate in program development discharges include the following four
and implementation include serving as
components: procedures for locating
citizen representatives on a local storm priority areas likely to have illicit
water management panel, attending
discharges; procedures for tracing the
public hearings, working as citizen
source of an illicit discharge: procedures
volunteers to educate other individuals
for removing the source of the
about the program, assisting in program discharge: and procedures for prod--an
coordination with other pre-existing
evaluation and assessment. EPA
programs, or ~articipating in volunteer recommends visually screening outfalls
monitoring efforts. (Citizens should
during dry weather and conducting field
obtain approval where necessary for
tests of selected pollutants as part of the
lawful access to monitoring sites.)
procedures for locating priority areas,
(3) Illicit discharge detection and
Illicit discharge education actions may
include storm drain stenciling, a
elimination. (i) You must develop,
program to promote, publicize, and
implement and enforce a program to
facilitate public reporting of illicit
detect and eliminate illicit discharges

connections or discharges, and
distribution of outreach materials.
(41 Construction site storm water
runo~control. (i) You must develop,
implement, and enforce a program to
reduce pollutants in any storm water
runoff to your Small MS4 from
construction activities that result in a
land disturbance of greater than or equal
to one acre. Reduction of storm water
discharges from construction activity
disturbing less than one acre must be
included in your program if that
construction activity is part of a lar~er
common plan. of development or sale
that would disturb one acre or more. If
the NPDES permitting authority waives
requirements for storm water dischargas
associated with small construction
activity in accordance with
§ 122.26~o){15)(i), you are not required
to develop, implement, and/or enforce a
program to reduce pollutant discharges
fi’om such sites.
(if) Your program must include the
development and implementation of, at
a minimum:
(A) An ordinance’ or’other regulatory
mechanism to require erosion and
sediment controls, as well as sanctions
to ensure ~compliance, to the extent
allowable under State, Tribal, or local
law:
(B) Requirements for construction site’
operators to implement appropriate
erosion and sediment control best
management practices;
(C) Requirements for construction site
operators to control waste such as
discarded building materials, concrete
truck washout, chemicals, litter, and
sanitary waste at the construction site
that may cause adverse impacts to water
quality;
(D) Procedures for site plan review
which incorporate consideration of
potential water quality impacts;
(E) Procedures for receipt and
consideration of information submitted
by the public, and
(F| Procedures for site inspection and
enforcement of control measures.
(iii) Guidance: Examples of sanctions
to ensure compliance include nonmonetary penalties, fines, bonding
requirements and/or permit denials for
non-compliance. EPA recommends that
procedures for site plan review include
the review of individual preconstruction site plans to ensure
consistency with local sediment and
erosion control requirements.
Procedures for site inspections and
enforcement of control measures could
include steps to identify priority sites
for inspection and enforcement based
on the nature of the construction
activity, topography, and the
characteristics of soils and receiving
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process that identifies the
water quality. You are encouraged to
municipality’s program goals (e.g.,
provide appropriate educational and
minimize water quality impacts
training measures for construction site
resulting ~rom post-construction runoff
operators. You may wish to require a
from new development and
storm water pollution prevention plan
redevelopment), implementation
for construction sites within your
strategies (e.g., adopt a combination of
jurisdiction that discharge into your
system. See § 122.44(s) (NPDES
structural and/or non-structural BMPs},
permitting authorities’ option to
operation and maintenafice policies and
incorporate qualifying State, Tribal and procedures, and enforcement
local erosion and sediment control
procedures. In developing your
programs intoJ~PDES permits for storm program, you should consider assessing
water discl~’ges from construction
existing ordinances, policies, programs
sitesJ~’Also see § 122.35CO} (The NPDES and studies that address storm water
¯"permitting"~iuthor,. may recognize that runoff quality. In addition to assessing
a.nother go~,ernme.nt e~!.p_.~..~ these existing documents and programs,
~e permitting authority, may t~e
--~you should provide opportunities to the
responsible for implementing one or
public to participate in the development
more of the minimum measures on your of the program. Non-structural BMPs are
behalf.)
preventative actions that involve
(5} Post.construction storm water
management and source controls such
management in new development and
as: policies and ordinances that provide
redevelopment,
requirements and standards to direct
(i) You must develop, implement, and growth to identified areas, protect
enforce a program to address storm
sensitive areas such as wetlands and
water nmoff from new development and riparian areas, maintain and/or increase
redevelopment projects that disturb
open space (including a dedicated
greater than or equal to one acre,
funding source for open space
including projects less than one acre
acquisition), provide buffers along
that are part of a larger common plan of sensitive water bodies, minimize
development or sale, that discharge into impervious surfaces, and minimize
disturbance of soils and vegetation;
Yoour
MS4. Your
program
must
.nsuresmall
that controls
are in
place that
policies or ordinances that encourage
#ould prevent or minimize water
infllJ development in higher density
quality impacts,
urban areas, and areas with existing
(ii)You must:
infrastructure; education programs for
(A) Develop and implement strategies developers and the public about project
which include a combination of
designs that minimize water quality
structural and/or non-structural best
impacts; and measures such as
management practices {BMPs)
minimization of percent impervious
appropriate foryour community;
area after development and
(B) Use an ordinance or other
minimization of directly connected
regulatory mechanism to address postimpervious areas. Structural BMPs
construction runoff from new
include: storage practices such as wet
development and redevelopment
ponds and extended-detention outlet
projects to the extent allowable under
structures; filtration practices such as
State, Tribal or local law; and
grassed swales, sand filters and filter
(C) Ensure adequate long-term
strips; and infiltxation practices such as
operation and maintenance of BMPs.
infiltration basins and infiltration
(iii) Guidance: If water quality
trer~ches. EPA recommends that you
impacts are considered from the
ensure the appropriate implementation
beginning stages of a project, new
of the structural BMPs by considering
development and potentially
some or all of the following: preredevelopment provide more
construction review of BN[P designs;
opportunities for water quality
inspections during construction to
protection. EPA recommends that the
verify BMPs are built as designed; postBIV[Ps chosen: be appropriate for the
construction inspection and
local community; minimize water
maintenance of BlvfPs; and penalty
quality impacts; and attempt to
provisions for the noncompliance with
maintain pre-development runoff
design, consu’uction or operation and
conditions. In choosing appropriate
maintenance. Storm water technologies
BMPs, EPA encourages you to
are constantly being improved, and EPA
participate in locally-based watershed
recommends that your requirements be
fanning efforts which attempt to
responsive to these changes,
~volve a diverse group of stakeholders
developments or hnprovements in
including interested citizens. When
control technologies,
developing a program that is consistent
with this measure’s intent, EPA
(6) Pollution prevention/good
recommends that you adopt a planning
houselceeping for municipal operations.

li) You must develop and implement an
operation and maintenance program
that includes a training component and
has the ultimate goal ef preventing or
reducing pollutant runoff from
municipal operations. Using training
materials that are available from EPA,
your State, Tribe, or other organizations,
your program must include employee
training to prevent and reduce storm
water pollution from activities such as
park and open space maintenance, fleet
and building maintenance, new
construction and land disturbances, and
storm water system maintenance.
(ii} Guidance: EPA recommends that,
at a minimum, you consider the
following in developing your program:
maintenance activities, maintenance
schedules, and long-term inspection
procedures for structural and nonstructural storm water controls to
reduce floatables and other pollutants
discharged from your separate storm
sewers; controls for reducing or
eliminating the discharge of pollutants
from streets, roads, highways, municipal
parking lots, maintenance and storage
yards, fleet or maintenance shops with
outdoor storage areas, salUsand storage
locations and snow disposal areas
operated by you, and waste transfer
stations; procedures for properly
disposing of waste removed from the
separate storm sewers and areas listed
above (such as dredge spoil,
accumulated sediments, floatablas, and
other debris}; and ways to ensure that
new flood management projects assess .
the impacts on water quality and
examine existing projects for
incorporating additional water quality
protection devices, or practices.
Operation and maintenance should be
an integral component of all storm water
management progr~’ns. This measure is
intended to improve the efficiency of
these programs and require new
programs where necessary. Properly
developed and implemented operation
and maintenance programs reduce the
risk of water quality problems.
(c) If an existing qualifying local
program requires you to implement one
or more of the minimum control
measures of paragraph (b) of this
section, the NPDES permitting authority
may include conditions in your NPDES
permit that direct you to follow that
qualifying program’s requirements
rather than the requirements of
paragraph Co) of this section. A
qualifying local program is a local, State
or Tribal municipal storm water
management program that imposes, at a
minimum, the relevant requirements of
paragraph Co) of this section.
(d)(1} In your permit application
(either a notice of intent for coverage
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under a general pe~t or an individual
{fl You must comply ~ o~er
~ 1~35 ~ an operator of a ~ulat~
applicable ~DES pe~it ~quiremen~, small M~, may I sham ~e res~sibillW to
pe~it appli~tion}, you must identi~
~d submit to yo~ ~DES pe~it~g
stand.de ~d con~o~ established in impl~t ~e minimum ~n~l mediums
wi~ other entices?
au~ori~e following in~a~on:
~e individuM or gene~ pe~it,
developed consistent ~ ~e
(i} The best management p~ces
{a} You may rely on ~o~er enO~ to
provisio~ of ~ 122.41 ~ou~ 122.49, satis~ yo~ ~ES pe~it obligaOons
(B~s} ~at you or ano~er enti~ will
implement for ea~ of ~e sto~ water . ~ approp~ate,
to implement a ~nim~ con~ol
mi~m~ con~ol measles at
{g} ~aluation and assessment~l}
meas~e if:
p~aphs ~){I) ~ough ~){6} of ~is
E~aluat~on. Yo~ mu~ evaluate pro~
(I] The o~er enti~, in ~,
se~on:
compli~ce, ~e approp~ateness of your implemen~
~e con~l meas~:
{ii) The measmble goMs for ea~ of
iden~fied be~ m~agement practices,
¯ e B~s including, u appro~ate, ~e ~d pm~ss tow~ a~ie~g yo~
(2} The p~l~ con~ol me~e, or
monks ~d yem in whi~ you’will component ~e~of, is at least ~
idenbfied meumble goals,
unde~e r~u~d a~ions, including
s~ingent ~ ~e co~sponding ~DES
Note
to
P~e~eph
~{~}:
~e
~D~
interim ~lestones ~d ~e ~uen~ of ~t~g au~o~ ~y d~e
pe~it ~u~ment; ~d
¯ e a~on; ~d
mo~to~ ~menm for you~
{3} The o~er enO~ a~ees to
{iii) The pemon or pemons
ac~ ~ Smte~b~ mo~tofing
implement
~e con~l meu~ on yo~
~spo~ible for implemen~ng or
p~ eppmp~ate to yo~ watenhed,
behalf.
~
~e
mpo~ you m~t sub~t
coordina~ng yo~ ~o~ water
P~paOon ~ a ~up mo~to~g pm~ ~der ~ 122.34{g){3},
you mu~
~
encomg~.
m~agement pm~.
¯
spe~
~at
you
rely
on
~o~er enO~
{2} If you obta~ coverage ~der a
{2} Reco~eping. You m~t ~ep
to sa~s~ some of yo~ pe~it
general pe~it, you ~ not ~u~d to
mcor~ ~u~d by ~e ~DES pe~t
obligations. U you ~e relying on ~o~er
m~t ~y meomble goal{s) iden~fied
~or at le~t 3 ye~. You m~ submit
gove~enml en~W m~ated ~der
in yo~ no~ce of intern in order to
yo~ taco.s m ~e ~DES peking
se~ion 122 to satis~ all of yo~ pe~t
demons~te compli~e~ ~e
au~o~ o~y when specifi~lly asked
obligation, including yo~ obliga~on to
m~mum con~ol meas~s in
to do so. You m~t m~e yo~ records,
file perio~c mpom mq~ed by
p~phs ~}{3} ~ugh ~}(6} of ~is
a deep.on ofyo~ sto~
~ 122.3~{3}, you m~t note ~at ~ in
se~on ~less, p~or to submi~ng yo~ ~clu~g
water m~agement pm~, available to yo~ NOI, but you ~ not ~u~d to
NOI, ~A or yo~ State or T~be has
e public
m~onable
provided or issued a menu of B~s ~at ¯m~l~
bus~essatho~
{see ~ braes
122.7 d~g
for
file ~e pe~o~c ~pom. You
ad~sses ea~ su~ minimm me~. co~den~i~ provision}. {You may
responsible for compli~ce ~ yo~
Even if no m~lato~ au~o~ issues
pe~it obliga~o~ i~ ~e o~er enO~
¯ e menu of B~s, however, ybu ~ll
~sess a mason~le ~e for copying. ~Is to ~plement ~e con~l mea~
m~t comply wi~ o~er ~u~men~ of You may ~ a member of ~e public {or component ~emo0, There~m,
~e general pe~t, includ~g good ~ to provide advice no~.}
enco~ages you to enter into a legally
{3) RepoSing. Unless you ~ ~lying
implementa~on of B~s desired to
binding a~eement ~ ~at en~ty
on
ano~er
enO~
to
saOs~
yo~
~DES
comply wi~ ~e minimm meuse,
you want to mini~ze ~y ~ce~
(3} G~d~ce: Eider ~A or yo~ State pe~t ob,8abo~ ~der ~ 122.35{a},
abo~t compli~ce ~ yo~ pe~it.
you m~t ~b~t ~l mpo~ to ~e
or T~bal pe~i~ng au~o~ ~ll
~} ~ some ~es, ~e ~DES
~DES
peking
au~o~
for
yo~
pin.de a menu of B~s. You may
~t pe~it te~. For mbs~uent pe~t pe~i~ng au~ofi~ may ~og~,
~oose B~s ~om ~e menu or sele~
eider in yo~ in~viduM ~D~ pe~t
o~em ~at saOs~ ~e mi~mum con~l tern, you m~t ~bmit mpom ~ ye~
or in ~ ~DES g~ner~ pe~t,
~o ~d ~o~ ~ess ~e ~OES
meas~s.
~o~er gove~enml enO~ is
pe~iRing
au~ofi~
~s
morn
(eJ{1} You must comply wi~ ~y
~quent ~pom. Yo~ ~po~ mu~
~sponsible ~der ~ ~DES pe~it for
more ~ngent e~uent limi~tions in
include:
implemen~ng one or morn of ~e
yo~ pe~it, including pe~it
mimmum con~l meuse for yo~
mqui~men~ that modi~, or ~ in
{i} The m~ of compli~ce ~
addison to, ~e minim~ con~l
pe~t control, ~ osessment of ~e sm~l MS4 or ~at ~e peking
au~o~ i~elf is responsible. Whe~ ~e
me~es based on ~ approved to~
appmp~ateness of yo~ iden~fied best
m~im~ daily load ~L} or
m~agemem pin.ices ~d pro~ess
pe~iRing au~o~ does so, you
equivalent analysis. The pe~i~ng
tow~ds a~ie~ng yo~ iden~fied
not ~qu~ed to include su~ min~
au~ofi~ may include su~ mo~
measmble goals for each of ~e~
con~l meas~{s) in yo~ sto~ water
s~ngent li~tations based on a ~L
m~im~ con~l me~es;
m~agement proem. {For e~ple, if a
or eq~valent analysis ~at dete~ines
State or Tribe is subje~ to ~ ~DES
{ii} Resul~ of info~a~on colle~ed
such limitations are needed to protect
p~it ~t requ~s it to administer a
~d ~al~ed, inclu~ng monito~ng
water quali~,
dam, if ~y, d~n8 ~e mpo~g period; proem to con~l co~on site
(2} Guid~ce: ~A s~ongly
~off at ~e State or TfibM level ~d
{iii} A s~ of ~e ~o~ water
recommends that until the evaluaOon of a~Oes
~at proem sa~sfies all o~ ~e
you
plan
to
~de~e
d~ing
the sto~ water program in ~ 122.37, no ~e ne~ repo~g ~e;
~emen~ o~ ~ 122.34~}{4}, you
additional requi~men~ beyond ~e
could avoid ~spo~ibili~ for ~e
{iv)
A
c~ge
in
~y
identified
best
m~imum con~ol me~es be imposed
cons~cOon me~, but would be
m~a8emem prances or measmble
on re.fated small MS4s wi~out ~e
responsible for ~e ~m~ning minim~
goals
for
~y
of
~e
~nimum
con~ol
agreement o~ the operator o~ ~e affected
con~ol meas~s.)Yo~ pe~it may be
meas~s;
and
small MS4, except where ~ approved
reopened ~d modified to include the
T~L or equivalent analysis provides
{v} Notice ~at you a~ relying on
requirement to implement a minimum
adequate information to develop more
~o~er governmental en~W to satis~
con~ol measure if ~e enti~ fails to
specific measures to protect water
some of yo~ pe~it obligations {if
implement it.
quali~,
applicable). "
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§ 1~..36 A~ ¯n operetor of ¯ regul=t~
incorporate quali~ing State, Tribal, or determination that another entity was
small MS4, what happens if I don’t comply local erosion and sediment control
responsible for implementation of the
with the application or permit requlmmants proRram requirements by reference,
requirement(s); and
|n §§ 1~..33 through 122.3S?
Where a qualifying State, Tribal, or local (ii) The other entity fails to implement
NPDES permits are federally
measure(s) that satisfy the
program does not include one or more
enforceable. Violators may be subject to of the elements in this para~aph (s)(1), require_ment(sL
the enforcement actions and penalties
"
then the Director must include those
*
*
*
*
described in Clean Water Act sections
elements as conditions in the permit. A
8. l~evise Appendices F, G, H, and I
3O9 Co), (c), and, (g) and 505, or unde~
qualifying State, Tribal, or local erosion to Part 122 to read as follows:
applicable State, Tribal, or local law.
and sediment control program is one
Compliance with a permit issued
APPENDIX F TO PART 122.~lNDORthat includes:
pursuant to section 402 of the Clean
(iJ I~equiremants for construction site
PORATED PLACES WITH POPU._------.~a~er Act is deemed compliance, for
operators to implement appropriate
LAT1ONS GRaTeR THAN 250,000
purposes~of sections 309 and 505, with
erosion and sediment control best
A~ORDING
TO THE 1990 DECENsections 301,~JO2..306, 307, and 403,
management practices;
NIAL
CENSUS
BY THE BUREAU OF
exce.pt any.s.tandar.c[-in~,ose~dd.under
(ii) Requirements for consU’uction site
THE CENSUS
section 307 for toxic poitutants-~.~
operators to control waste such as
injurious to human h.e.alth. If ~rou are ~== ~].iscerded building materials, concrete
State
Incorporated Place
covered as a co-permit’tee uncter an
t:ru~c~ washout, chemicals, li~ter, and
individual permit or under a general
sanitary waste at the construction site
Alabama .................... Birmingham.
permit by means of a joint Notice of
that may cause adverse impacts to water Arizona ...................... Phoenix.
Intent ),~t remain subject to the
Tucson.
quality;
enforcement’actions and penalties for
[iii) t~equirements for constr.~ction
Calilomia ................... Long Beach.
the failure to comply with the terms of site operators to develop and implement
Los Angeles.
Oakland.
the permit in your jurisdiction except as a storm water pollution prevention plan.
~cramento.
set forth in § 122.35[b).
(A storm water pollution prevention
San Oiego.
plan includes site descriptions,
San Francisco.
§ 122.37 Will the smell MS4 storm water
descriptions of appropriate control
San Jose.
program regulatlona ¯t §§ 122.32 through
122.36 and § 123.35 of this ctmpt~ ctmnge measures, copies of approved State,
Colorado ................... Denver.
District of Colum0ia
in the future?
Tribal or local re(luirements,
Jacksonville.
Rofida
maintenance procedures, inspection
EPA will evaluate the small lVfS4
Miami.
procec~ures,
and
identification
of
nonregulations at §§ 122.32 through 122.36
Tampa.
and § 123.35 of this chapter a~er
storm water dJschar~es]; and
Georgia ................... Atlanta.
(iv] Requirements to submit a site
December 10, 2012 and make any
Illinois ....................... Chicago.
plan ~or review that incorporates
necessar~ revisions. [EPA intends to
Indiana ...................... Indianapolis.
conduct an enhanced research effort and consideration of potential water quality Kansas .................... Wichita.
Kentuck’y .................. Louisville.
compile a comprehensive evaluation of im~pacts.
Louisiana ................. New Odeans.
(2) For storm water disoharaes from
the NPDES/vfS4 storm water proogram.
Maryland ................. Baltimore.
construction activity identified in
EPA will re-evaluate the regulations
Massachusetts ....... Boston.
§
122.26[b)[14)[x),
the
Director
may
based on data from the NPDES !vfS4
Michigan ................ Detroit.
include
permit
conditions
that
storm water program, from research on
Minneapolis.
incorporate qualifying State, Tribal, or Minnesota ................ St.
receiving water impacts ~rom storm
Paul.
ldcal
erosion
and
sediment
control
water, and the effectiveness of best
Missouri ................. Kansas City.
management practices (BlvfPs), as well . prol~z~m requirements by reference. A
St. Louis.
as other relevant information sources.) qualifying State, Tribal or local erosion Nebraska ................... Omaha.
New Jersey ............... Newark.
6. In § 122.44, redesign¯re paragraphs and sediment control program is one
New Mexico .............. Albuquerque.
{k)(2) and (k){3) as paragraphs (k)(3) and that includes the elements listed in
{k][4], remove the comma at the end of paral~aph [s)(1) of this section and any New York .................. Buffalo.
Bronx Borough.
newly redesign¯ted paragraph [k)[3) and additional requirements necessary to
Brootdyn Bomugl~.
achieve the applicable technology-based
add a semicolo~ in its place, and add
Manhattan Borough.
new paragraphs (k)(2] and (s) to read as standards of "best available technology"
Queens Borough.
and
"best
conventional
technolo~"
follows:
Staten Island Borbased on the best professional judgment
ough.
§ 122.44 Establishing limitations,
of the permit writer.
North Carolina ........... Chartotte.
standards, and other permit conditions
7. Add § 122,62(a)(14) to read as
Ohio ........................... Cir~innati.
¯ (applicable to State NPDES programs, see follows:
Cleveland.
§ 123.25).
ColumDus.
¯
*
*
*
*
§ 122.62 Modification or revocation and
Totedo.
ralssu~nce
of
permits
(’applicable
to
State
(k) * * *
Oklahoma .................. Oklahoma City.
(2} Authorized under section 402[p) of programs, see §123.25).
Tulsa.
*
*
*
*
.*
Oregon ...................... Poland.
CWA for the control of storm water
¯

*
*
*
*
iS) O..uo]~)~, State, ~Fr~bo], or ]oco]
preSTos. [1] For storm water
discharges associated with small
construction activity identified in
§ 122.26(b](~5), the Director mat
include permit conditions that

small MS4, to include an
eft’luent limitation requiring
implementation of a minimum control
measure or measures as specified in
§ 122.34[b) when:
[i] The permit does not include such
measure(s) based upon the

’Pittsburgh.

Tennessee ................
Texas ........................

Memphis.
Nashville/Davidson.
AusOn.
Dallas.
El Paso.
Fort Worth.
Houston.
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APPENDIX F TO PART 122.~INCOR- APPENDIX G TO PART 122.~INCOR- APPENDIX G TO PART 122.mlNCORPORATED PLACES WITH POPUPORATED PLACES WITH POPI
PORATED PLACES WITH POPULATIONS GREATER THAN 100,000
LATIONS GREATER THAN 100,00,.
LATIONS GREATER THAN 2,50,000
BUT LESS THAN 250,000 ACCORDBUT LESS THAN 250,000 ACCORDACCORDING TO THE 1990 DECENo
ING TO THE 1990 DECENNIAL CENING TO THE 1990 DECENNIAL CENNIAL CENSUS .BY THE BUREAU OF
THE CENSUS~Continued
SUS BY THE BUREAU OF THE CENSUS BY THE BUREAU OF THE CENState

Incorporated Place

S~n Antonio.
Wginia ...................... Nodolk.
Virginia Beach.
WiL~hington ............... Seattle.
Wisconsin .................. Milwaukee.
APPENDIx G TO "PART 1221~INCORPORATED PLACES WITH POPULATIONS GREATER THAN 100,000
BUT LESS THAN 250,000 ACCORDING TO THE 1990 DECENNIAL CENSUS BY THE BUREAU OF THE CENSUS
State

Incorporated piece

Alabama ................... Huntsville.
Mobile.
Montgomery.
Alaska ....................... Anchorage.
Arizona ...................... Mesa.
Tempe.
Arkansas ................... Little Rock.
CaJifomi~ ................... Anaheim.
Bakersfield.
Bed(eley.
Chula Vista.
Concord.
B Monte.
Escondido.
Fremont.
Fresno.
Fu~lerton.
Garden Grove.
Glendale.
Hayw~rd,
Hunlington Bea~.
Inglewood.
Irene.
Medesto.
Moreno Valley.
Ocean.side.
Ontario.
Orange.
Colorado .................... Aurora.

sus~Continued
State

sus~Continued

Incorporated place

Colorado Spdngs.
Lakewood.
Pueblo.
Connecticut ............... BddgeporL
Hartford.
New Haven.
Stamford.
Waterbury.
Rodda ....................... Fort Lauderda~e.
Hialeah.
Hollywood.
Odendo.
St. Petersburg.
Tallahasseo.
Georgia ..................... Columbus.
Macon.
Idaho ....................... Boise City.
Illinois ........................ Peoria.
Rockford.
Indiana ..................... Evansville.
Fort Wayne.
Gary.
Sout~ Bend.
Iowa ....................... Cedar Rapids.
Davenport.
Des Moines.
Kansas ...................... Kansas City.
Topeka.
Kentucky .................. Lexingto~-Fmjette.
Louisiana ................. Bato~ Rouge.
Shreveport.
Massachusetts ........ Springfield.
Worcester.
Michigan .................. Ann A,’bor.
Rint.
Grand Rapi~is.
Lansing.
Uvonia,
Steding Heights.
WmTen.
Mississippi ................. Jackson.
Missoud .................... Independence.
Springfield.
Nebraska ................... Lincoln.
Nevm~a ...................... Las Vegas.
Reno.

State

Incorporated place

New Jemey ............... Elizabe~.
Jersey City.
Paterson.
New York .................. Albany,
Rochester.
Syracuse.
Yonkers.
North Carolina ........... Durham.
Greensboro.
Raleigh.
Winston-Salem.
Ohio ........................... Akron.
Dayton.
Youngstown,
Oregon ..................... Eugene.
Pennsylvania
Nlentovm.
Ede.
Rhode Island ............. Providence.
South Carolina .......... Columbia.
Tennessee ................ Chattanooga.
Knoxville.
Texas ........................ Abilane.
Amarillo.
Arlington.
BeaumonL
Corpus Chfis~.
Gadand.
Irving.
I.medo.
Lubbock.
Mesquite.
Pssadsn~
Piano,
Waco.
Utah ........................... Satt Lake City.
Virginia ...................... Alexandria.
Chesapeake.
Hampton.
Newport News.
Portamoulh.
Richmond.
Roanoke.
Washington ............... Spokane.
Tacoma.
Wisconsin .................. Madison.

APPENDIX H TO PART 122.~OUNTIES WITH UNINCORPORATED URBANIZED AREAS WiTH A POPULATION OF 250,000 OR
MORE ACCORDING TO THE 1990 DECENNIAL CENSUS BY THE BUREAU OF THE CENSUS
State

County

Unincorpemted urbanized population

CaJifomia ............................................................................
, ..... Los Angeles .............................................................................
886,780
Sacramento .............................................................................
594,889
San Diego ................................................................................
250,414
296.996
Delaware .................................................................................
New Castle .............................................................................
Dade ........................................................................................ 1,014,504:
Ronda ......................................................................................
Georgia ....................................................................................
DeKalb ........................................................
4~8,686
Honolulu 1 ................................................................................
114,506
Hawaii ......................................................................................
Anne Arundel ...........................................................................
344,654
Maryland .................................................................................
Baltimore ........................................
: .......................................
627.593
599.028
Montgomery .............................................................................
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APPENDtX H TO PART 122.--COUNTIES W~TH UNINCORPORATED URBANIZED AREAS WiTH A POPULATION OF 250,000 OR
MORE ACCORDING TO THE 1990 DECENNIAL CENSUS BY THE BUREAU OF THE CENSUS---Contirtued
State

Unincorporated urbanized poputation

County

Prince George’s .......................................................................
Texas ................................................
:. .....................................Herds .......................................................................................
’
Salt Lake
Utah .........................................................................................
Faidax ......................................................................................
Virginia ...........; .......................................................................
Washington ..............................................................................
King .........................................................................................
1 County was previously listed in this appendix; however, population dropped to below 250,000 in the 1990 Census.

494,369
729,206
270,989
760,730
520,468

APPENDIX I TO PART 122.----COUNTIES WITH UNINcoRPoRATED URBANIZED AREAS GREATER T~HAN 100,000 BUT LESS
THAN 250,000 ACCORDING TO THE 1990 DECENNIAL CENSUS BY THE BUREAU OF THE CENSUS
State

Unincorporated urbanized popu-

County

Jefferson .................................................................................
Ala~m’na .................................................................................
78,608
Arizona .....................................................................................
Pima .........................................................................................
162,202
Cafiforr~a ..................................................................................
Alameda ..................................................................................
115,082
Contra Costa ..........................................................................
131,082
Ke m .........................................................................................
1 25,503
Orange ...................................................................................
223,081
o
Riverside ..................................................................................
166,509
Sen Bemardino .......................................................................
162,202
Arapahce .................................................................................
Colorado .................................................................................
103 248
Bmwam ..................................................................................
Rorida .....................................................................................
142 329
Escambia .................................................................................
167 463
Hillsbomugh ...........................................................................
398 593
Lee ........................................................................................
102 ~37
Manatee ..............................................................................
123 828
\~.
.~
Orange .................................................................................
378 611
Palm Beach ..........................................................
360 553
"~__~.~""
Pasco .......................................................................................
148 907
Pinallas ............................................................
255 772
Polk .........................................................................................
121 528
Seminole ..........., ....................................................................
¯ 127 873
¯
Georgia .................................................................................
Clayton
133237
Cobb .................................................................................... 322 595
Fulton ....................................................................................
127 776
Gwinnett .................................................................................
237 305
Richmond .............................................................................
126 476
Kentucky ..................................................................................
Jefferson ..................................................................................
239 430
East Baton Rouge ..................................................................
Louisiana .................................................................................
102.539
Parish .....................................................................................
331 307
Jeffereo~ Parish ....................................................................................................
Howard ..............................
: .....................................................
157,972
Me.and .................................................................................
Cumberland .............................................................................
North Carolina .........................................................................
148,827
Nevada ...............................................................................
~ ..... Clark ....................................................................................
327,618
Oregon .........................................................
; .......................... Muflnomah 1 ...........................................................................
52,923
Washington ..............................................................................
116,687
’
Greenville ...............................................................................
147,464
South Carolina
Richland ...................................................................................
130,589
= Arlington ..................................................................................
Virginia .....................................................................................
170,936
Chesterfield .............................................................................
174,488
Henrice ....................................................................................
201,367
Prince William .........................................................................
157,131
Washington ..............................................................................
Pierce ......................................................................................
258,530
"
Snohomish
157,218
1 County was ~reviously listed in this appendix; however, .population dropped to below 100,000 in the 1990 Census.
PART 123~STATE PROGRAM
REQUIREME~S

Authority:. ’l"~e C]e~’r’, Water Act. 33 U.S.C. se~colon in i~ place, ~d by adding
1251 et seq.
p~aphs (a)(39) ~ough (a)(45) to

2. ~end ~ 123.25 by Rmoving ~e
1. The au~ofi~ citation for p~ 123 word "and" at ~e end of p~a~ph
continues to rea~ ~s follows:
(a)(37), by ~emoving ~e pe~od at ~e
end of p~a~aph (a](38] ~d aden8 a

read ~ follows:
~ 1~.25 R~ui~ for ~lffing.
(a) ~ * *
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(39)-§ 122.30 (What are the objectives a watershed or other local basis:
tributaries, lakes, and ponds, that
of the storm water regnlations for small discharge to sensitive waters, high
receive a discharge from the MS4
MS4s?);
growth or growth potential, high
eligible for such a waiver.
(ii) For all such waters, you have
(40) § 122.31 (For Indian Tribes only) population density, contignity to an
(As a Tribe, what is my role under the
urbanized area, significant contributor
determined that storm water controls
NPDES storm water pro~am?};
of pollutants to waters of the United
are not needed based on wasteload
{4I) § 122.32 {As an" operator of a
States, and ineffective protection of
allocations that are part of an EPA
small MS4, am I regnlated’under the
approved or established TMDL that
water quality by other programs;
NPDES storm water program?);
. (2) Apply such criteria, at a minimum, addresses the pollutant(s) of concern or,
(42) § 122.33 (If I am an operator of a to any small MS4 located outside of an
if a TMDL has not been developed or
regulated small MS4, how do I apply for urbanized area serving a jurisdiction
approved, an equivalent analysis that
an NPDE5 permit? When do I have to
with a population density of at least
determines sources and allocations for
apply?);
the pollutant(s) of concern.
1,000 people per square mile and a
|43) § 122.34 (As an operator of a
(ill) For the purpose of paragraph
population of at least 10,000; .
regulated small MS4, what will my
(d)(2)(ii) of this section, the pollutant(s)
(3) Designate any small MS4 that
NPDES MS4 storm, water permit
meets your criteria by December 9,
of concern include biochemicaI oxygen
require?);
2002. You may wait until December 8, demand (BOD), sediment o~ a parameter
(44) § 122.35 (As an operator of a
2004 to apply the designation criteria on that addresses sediment (such as total
regnlated small MS4. may I share the
a watershed basis if you have developed suspended solids, turbidity or siltation),
responsibility to implement the
pathogens, oil and ~ease, and any
a comprehensive watershed plan. You
minimum control measures with other may apply’these criteria to make
pollutant that has been identified as a
entities?); and
cause of impairment of any water body
additional desi~natious at any time, as
(45} § 122.36 (As an operator of a
that will receive a discharge from the
appropriate: and
regulated small MS4, what happens if I
MS4.
(4) Designate any small MS4 that
don’t comply with the application or
{iv) You have determined that current
contributes substantially to the
and future discharges from the MS4 do
permit requirements in §§ 122.33
pollutant loadings of a physically
through 122.357).
not have the potential to result in
interconnected municipal separate
exeeedances of water quality standards,
*
*
*
*
*
storm sewer that is regulated by the
including impairment of designated
NPDES storm water program,
3. Add § 123.35 to subpart B to read
uses, or other significant water quality
as follows:
(c) You must make a final
impacts, including habitat and
determination
within
180
days
fzom
¯ § 1~.35 As the NPDES Pem~itting
biological impacts.
receipt
of
a
petition
under
§
122.26(f)
of
Authority for r~ul~tsd small MS4s, what Is this chapter (or analogous State or
(v} Guidance: To help determine other
my role?
significant water quality impacts, EPA
Tribal law). If you do not do so within
{a} You must comply with the
recommends a balanced consideration
that time period, EPA may make a
requirements for all NPDES permitting determination on the petition,
of the following criteria on a watershed
authorities under Parts 122, 123,124,
(d) You must issue permits consistent or other local basis: discharge to
and 125 of this chapter. {This section is with §§ 122.32 through 122.35 of this
sensitive waters, high growth or growth
meant only to supplement those
chapter to all regulated small MS4s. You potential, high population or
requirements and discuss specific issues may waive or phase in the requirements commercial density, significant
related to the small MS4 storm water
otherwise applicable to regulated small contributor of pollutants to waters of the
¯ program.}
MS4s, as defined in § 122.32[a}{1) of this United States, and ineffective protection
{b) You must develop a process, as
of water quality by other programs.
chapter, under the following
well as criteria, to designate small MS4s circumstances:
(3) You may phase in permit coverage
other than those described in
for small MS4s serving jurisdictions
(1) You may waive permit coverage
§ 122.32(a)(1) of this chapter, as
with a population under 10,000 on a
for each small MS4s in jurisdictions
regulated small MS4s to be covered
schedule consistent with a State
with a population under 1,000 within
under the NPDES storm water discharge the urbanized area where all of the
watershed permitting approach. Under
control program. This process must
this approach, you must develop and
following criteria have been met:
include the authority to designate a
implement a schedule to phase in
(i) Its discharges are not contributing
small.MS4 waived under paragraph (d} substantially to the pollutant loadings of permit coverage for approximately 20
of this section if circumstances change,
percent annually of all small MS,Is that
a physically interconnected regulated
EPA may make designations under this
qualify for such phased-in coverage.
MS4 {see paragraph {b}{4} of this
section if a State or Tribe fails to comply section}; and
Under this option, all regulated small
’ with the requirements listed in this
MS4s are required to have coverage
{if) If the small MS4 discharges any
paragraph. In making designations of
pollutant{s} that have been identified as under an NPDES permit by no later than
small MS4s, you must:
a cause of impairment of any water body March 8, 2007. Your schedule for
{1}{i) Develop criteria to evaluate
to which it discharges, storm water
phasing in permit coverage for small
whether a storm water discharge results controls are not needed based on
MS4s must be approved by the Regional
in or has the potential to result in
wastaload allocations that are part of an Administrator no later than December
exceedances of water quality standards," EPA approved or established "total
10, 2001.
including impairment of designated
maximum daily load" (TIv[DL} that
(4) If you choose to phase in permit
uses, or other significant water quality
address the pollutant{s} of concern,
coverage for small MS4s in jurisdictions
impacts, including habitat and
(2) You may waive permit coverage
with a population under I0,000, in
biological impacts,
for each small MS4 in jurisdictions with accordance with paragraph (d}{3) of this
{if} Guidance: For determining other
a population under 10,000 where all of section, you may also provide waivers
significant water quality impacts, EPA
the following criteria have been met:
in accordance with paragraphs {d}{1}
recommends a balanced consideration
(i} You have evaluated all waters of"
and (d}{2) of this section pursuant to
of the following designation criteria on
the U.S., including small streams,
your approved schedule.
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(5~ I~ you do not have ~ approved
me~es spe~fied in ~ 122.34~) of ~s ~vij You ~e enco~aeed ~o provide
bfie~ (e.8., two paee) repo~in~ fo~et
s~edule for ph~in8 in p~it coyemee, chapter. ~A pl~ to develop a menu
you must m~e a dereliction whaler of B~s ~at will apply in es~ State or facilitate compilin8 ~d ~alyzin~ data
~ issue ~ ~DES pe~it or ~low a
Tribe ~at h~ nor developed i~ own
~om submi~ed repo~ ~der
waiver in accord~ce wi~ p~a~ph
menu. Ree~dless of whaler ~ menu of ~ 122.34(~J(3) of ~s chapter.
(d](1] or ~d)~2J of ~s s~on, for ea~ " B~s has been developed by ~A, ~A intends to develop a model ~o~ for ~is
enco~ees S~te ~d T~b~ pelion8 pu~ose.
elieible ~$4 by December 9, 2002.
[6) You m~t pefiodi~lly ~ew ~y ~u~ofi~es to develop a menu of B~s
~at is appropriate for 1~ condi~o~. PART 12~PROCEDURES FOR
waivers ~ted in accord~ce wi~
DECISiONMAKING
p~aph (d](2) of ~s se~on to
~A ~so inten~ to provide ~id~ce
dateline whaler ~y of~e
on develop~g B~s ~d me~able
1. The au~o~ ~on for p~ 124
i~o~a~on ~q~d for ~8 ~
8oals ~d mo~, update, ~d
~n~nues
to ~ad ~ follows:
waiver h~ ch~ged. At a m~, you supplement su~ ~d~ce based on ~e
Au~oH~
Resole ~e~a~on ~d
~sessmen~
of
~e
~DES
MS4
sto~
m~t condu~ such a ~ew once ev~
Recove~ A~, 42 U.S.~ 6901 et s~.;
fi~eye~s. ~ addition, you m~
water p~ ~d ~se~h to be
D~g Water A~, 42 U.S.C 300(~ et seq.;
consider ~y pe~tion to ~view ~y
conduced over ~e ne~ ~een ye~.
~e~ Water A~, 33 U.S.C 1251 et seq.;
waiver when ~e pardoner p~des
~)(1) You m~ ~co~omte ~y
~e~ ~ A~, 42 U.S.C. 7401 et seq.
evidence ~at ~e ~o~a~on ~
ad~on~ me~es n~ess~ to
2. Reuse ~ 124.52(c) to ~ad
for ~ng ~e w~ver h~ ~b~y
effe~ve ~plemen~on of yo~ S~te
follows:
~an8ed.
or T~I sto~ water pm~ for
(e) You m~t sp~i~ a ~me pedod of ~lated s~ll ~S4s.
~ 124.52 P~i~ ~ui~ on s
up to 5 ye~s ~om ~e date of pe~t
ca~
(2) G~d~ce: ~A ~co~ends
iss~ce for opemto~ of m~lated s~l ~idemfion of ~e following:
¯
*
*
*
MS4s to ~lly develop ~d ~plement
(c)
~or
to
a
~by~se
{i)
You
~
en~ged
to
use
a
~eir sto~ water
(~ You must ~clude ~e ~men~ gen~ pe~t for ~lated sm~l ~4s; dereliction ~t ~ individu~ pe~it
(ii) To ~e e~ent ~t yo~ State or
is ~d for a sto~ water disc~e
in ~ 122.33 ~u~ 122.35 of ~s
T~be s~t~s a dedi~ted ~ding
~der ~s s~on (s~ ~
chapter in any pe~it issued for
{c){1){v), ~d {a}{9)(iii) of ~s chapter),
so~e,
you
sho~d
~y
~
a~ve
role
~lated small MS4s or develop pe~t ~ pm~g fin~c~ ~si~ce to
~e R~io~ A~ni~tor may
li~ based on a pe~t appli~on
~e dis~er to ~b~t a pe~t
ope~to~ of ~lated sm~l MS4s;
subdued by a ~la~ed sm~l MS4.
appli~on or o~er ~o~afion
(iii)
You
sho~d
~ppo~
1~
(You may include ~n~fio~ ~ a
mg~ng ~e ~e ~der se~on
~lated s~l MS4 ~DES p~t ~t pm~ by p~g te~ ~d
308 of ~e ~ ~ mq~g su~
pin--tic ~si~ce, ~ndu~g
d~ ~e MS4 to follow ~ ~g
info~on, ~e Regional A~is~tor
mse~
proj~,
pedo~ng
wate~hed
quali~ng local pro~’s mqu~men~,
shall no~ ~e ~er ~
~ a way of compl~ng ~ some or ~1 mo~to~g, ~d pm~g ad~uate
~d shall send ~ appli~fion
I~
au~o~
at
~e
I~
level;
of~e mquiremen~ in ~ 122.34~) of~s
(iv) You ~ enco~ged to ~or~nate ~e notice. The ~s~er m~ apply
~pter. See ~ 122.34(c) of ~s ~apter.
for a pe~it wi~ 180 ~ys of notice,
Quailing lo~1, State or T~b~ pm~ ~d ufil~e ~e da~ ~He~ed ~der
~le~ pe~ssion for a later ~te is
seve~
pm~
~clu~g
water
mquimmen~ must impose, at a
~ted by ~e R~ional A~ini~tor.
mi~mum, ~e ~lev~t ~men~ of qu~i~ ~agement pm~s, ~L
pm~, ~d wat~ q~iW mo~to~ngThe que~on whaler ~e i~
~ 122.34~) of ~is chapter.)
desi~afion w~ proper ~11
(g) If you issue a gene~l pe~it to
Pm~;
open for co~ide~on d~g ~e public
(v) ~em appmp~ate, you may
au~orize sto~ water dis~ ~m
co~ent pe~od ~der ~ 124.11 or
sm~l MS4s, you must make available a ~o~ize e~ng ~o~ibili~es
~ 124.118 ~d ~ ~y subsequent
menu of B~s to assist ~lated sm~l ~ong gove~en~ en~es for ~e
hang.
MS4s in ~e design ~d implemen~on con~l me~s ~ ~ ~DES s~ll
~ D~. 9~29~81 F~ 12-7~9; 8:45
of municipal sto~ water m~gement MS4 pe~it (s~ ~ 122.35~) of ~is
pm~ms to implement ~e ~ ~spter}: ~d
~~~
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ENVIRONMENTAL PROTECTION
AGENCY

260--1460 or submitted via the Internet
to sw2@epamail.epa.gov,

ad~Lresses the following issues with
respect to the Phase I"r Storm Water ’-~
FOR
FURTHER
INFORMATION
CONTACT:
Rule: (1) An analysis of the impact of
[FRL-6472-8]
George Utt.in8, Office of Wastewater the rule on loc~I governments, (2) an
Report to Congress on the Phase II Management, Mail Ccde 4203, 401 M
explanation of the rationale for lowering .
Ston~ Water Regulations
Street, S.W., Washington, D.C. 20=t60;
the threshold for regulation of
telephone {202) 260-9530; emaJl:
construction sites from 5 acres to I acre,
AGENCY: Envi~onment~ P~otectJon
sw2@epamaJl.epa.gov.
(3) an explanation of why the coverase
A~enc~ (EP.~.).
SUPPLEMENTARY INFORMATION: On
AC~ON: Notice of avaJlabili~, of Repo~t October 29, 1999, the Adminis~J~tor of of the repletion is based on a censusdete~dned population instead of a
to Cons~ess.
EP,~ signed a regulation that
water ~lu~lJt~ threshold and
implements Section 402(p)(6} of the
SU~MARY: EP.~ submitted a Report to
documentation that storm water runoff
Cle~u.Water Act. This ndemaJdng is
Congress~p~or to premulsauon of the
is generally a problem in communizes
refen~d to as the fin~] Phase II storm
new Ph~e ]] storm water re~L[at~ons,
with populations of 50,000 to 100,000,
water rule and is aJso published in
The Report was requL-ed ~n ~e
and (4) information that supports the
todey’s
Federal
Re~ister.
ASancv’s approp~ation legislation for
The Phase H storm water rnle expands pcs~tJon of the A~m~istrator that the
fisc~ ~e~ 2000. The appropriation
Phase Tr storm water program should be
the
e~dstin8 Nationst Pollutant
legislation a!so requL~es that USEPA
administered as pa~t of the NPDES
Discha~e
Ellmi~ation
System
(NPDES)
invite public comment on the Repo~
permit pro~azn.
permitting
program
to
address
storm
BT this notice, USEPA Ln;,ites public
water x~moff from const~’uctinn sites
On October 28, 1999, EPA delivered
comment,
one and five ac~es and
to the Committee on EnvL-’onment and
0AT=S: Written commen~s on this notice between
munJcipa~ sepa-~te storm sewer systems P~b]Jc Works in the Senate and the
an~ the Repo~t to Congress must be
u~anized a~eas serving populations Committee on T~’ansportation and
s-,,bm~ed on ~,r ~e~ore Janua~, 7, 2000. in
of
less
than 100,000. The Phase H z~Je
Inf~structu~e in the House of
ADDRESSES: The Rspo~t to Congress on builds on
the existing Phase I proFam, Representatives a report that satisfied
the Phase II Storm ~ster Regulations is which controls
storm water z’uno~ from the mandate of section 431(a). Section
avaJJable t~ough the Internet on the
municipalities
with
greater 431(c) of the Appropriations Act ~
EPA OFRce of Wastewater Management than 100,000 an~ 11populations
industrisJ
web site at http’J/www.epa.gov/own~ c~teso~es, includJz~8 const~ction
EPA to publish the repo~t in the Federal
sw/phase2. H~rd copies may be
Register for public comment. By today’s
distu~bin8 over five acres.
obtained by cont~ct~g the U.S. EPA
notice, EP~ invites public comment by
Statutor3~ ~uthsrit~
Water Resource Center, 401/v~ Street,
]enuaz3, 7, 2000. EPA will care~zJ.ly
S.W., WashinBt~’,n, D.C. 20460;
The Report to Congress on the Phase review end evaJuate comments received
telephone: (202) 260-?786 (24-hou~
rr Storm Water Regulat~ous was requh’ed and determine whether the comments
voice mail), fax: (202) 260-0386, e-ma~l:
by section 431(a) of the Departments of warrant further action.
center.resource@epa.gov. Comments
Veterans AffaJ~ and Housing end UiJoen
Dated: November 4, 1999.
should be mailed to Georse Utting,
Development and Independent Agencies
US~P.~, Office of Wastewate~"
Appropriations Act of 2000, Public Law .L Charles Fox,
Management,/vfai] Code 4203. 401 1VL 106-74 (1999) (Appropriations Act).
Assistant AdndrdsU~tor. OJ~ce of Water.
Street, S.W., Washington, D.C. ~0460.
Section 431(a) oft he App~riations Act [FR Dec. 99-29301 Filed 12-7-99; 8:45
Comments also maybe faxed to (202)
directed EPAto submit a re~ort that
es.u~ coos ~
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Presents the most current federal combined sewer overflow, sanitary sewer overflow, and stormwater policies.
Provides communities essential criteria to use as guidance for wet weather pollution abatement. These criteria
include public participation, technical considerations, financial considerations, watershed approach, and water
quality.
Benchmarks policy interpretations and progress of various municipalities in achieving water quality goals.
Provides communities with data that may be useful for wet weather pollution stakeholders engaging in selfevaluation activities.
Provides cost-benefit analysis procedures.
Presents a history of wet weather pollution management control strategies.
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EXECUTIVE SUMMARY
Criteria by which municipalities make decisions for abatement of wet-weather pollution are as variable as the very
subject itself. This variability is due to the site specific nature of the tributary area as it relates to the receiving-water in
question; interpretation of regulations which can differ among U.S. Environmental Protection Agency (U.S. EPA) regions
as well as states; and sense of urgency which may be permit related or related to a particular episode. Wet weather pollution manifests itself as combined sewer overflow (CSO), sanitary sewer overflow (SSO), and stormwater (SW). Although
these wet weather discharges can affect receiving waters in a similar way, each is distinctly different in the manner in
which it is regulated, how the regulations are enforced, and the sense of urgency to abate the related pollution.
This report identifies the experiences of municipalities as well as regulatory agencies in dealing with wet weather
issues. The data are presented in such a way as to facilitate benchmarking of decision criteria. Benchmarking, as used in
this report, identifies the status of various municipalities and their progress toward achieving water quality objectives;
such benchmarking can provide to any municipality the benefit of real experience.
CSOs generally were recognized as a significant source of pollution in the late 1960s and specifically identified at
the federal level through the landmark 1972 Amendments to the Federal Water Pollution Control Act. Much of the CSO
work was started through federal R & D programs initiated in the early 1970s. These programs were also instrumental in
identifying SSOs as a pollution source. Subsequent sewer system evaluations revealed SSOs as a real, but illegal, component of sewer systems.
The activity directed toward CSOs has been greater than SSOs and SW owing to the earlier awareness and recognition of this type of pollution and, perhaps more important, the urgency associated with the health risks stemming from
the sewage component. The intensity of regulatory and municipal activities sharply increased in September 1989 when
U.S. EPA published the draft National CSO Control Strategy. Until then, in the absence of clear guidelines, mhst municipalities were unwilling to forge ahead.
SSOs were specifically identified as part of the facility planning required under the 1972 amendments. However,
remediation of many SSOs has been slow due to the lack of a definite federal policy or state guidelines. In many cases, the
demand by regulatory agencies that SSOs simply be eliminated has met with resistance and active debate. One of the
major issues has been whether or not SSOs that react directly to rainfall could or should in fact be treated as CSOs.
It wasn’t until some years later after CSO and SSO problems were addressed by the regulating community that SW
became a focus. The significance of SW pollution was understood as an outgrowth of many CSO characterization studies.
In a similar manner to CSO, SW activities increased sharply with the release of federal regulations on Nov. 16, 1990.
Nevertheless, SW abatement activities on a national scale have been spotty owing largely to variability in enforcement. In
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those EPA regions .and states where CSOs have been a maior problem, SW has taken a back seat. In those EPA regions and
states where there is a prevalence of separately sewered areas, SW activities have been greater.
In consideration of the above-stated differences, this report categorizes the CSO, SSO and SW experiences separately. As expected, the CSO activity and number of municipalities reported are by far greater than either the SSO or SW
activities reported: 26 CSO communities versus 16 SSO communities and 14 SW communities.
SSO activities may be far more numerous than has been recorded, since such discharges are viewed as i11egal and
are not always openly acknowledged. Also, virtually all moderately aged separated sanitary sewers will overflow a during severe, infrequent storm event, and this phenomenon probably will continue. Stormwater activities are more openly
documented; limitations in activity are more a reflection of other factors such as regulatory pressure and specific water
quality needs.

ES.1 CSO
The communities included in this CSO benchmarking survey represent a range of geographic locations, population,
demographics, CSO system sizes, abatement strategies and schedules. Annual rainfall for these communities ranged from
20 in. to more than 40 in.; however, the majority had annual rainfall greater than 30 in. Most discharge CSO into rivers.
The data collected show that public concern for water quality expressed through state initiatives started the abatement process for many communities. Such initiatives took the form of requirements for CSO facility planning which
included alternative and cost-benefit analyses. The most prevalent parameters were and continue to be bacteria and floatables. Solids, biological oxygen demand (BOD) and nutrients are of some concern, with dissolved oxygen and metals
being the parameters least of concern.
Upon the release of the Draft National CSO Control Policy in 1994, many CSO facility plans were revisited to determine compliance with either "presumption" or "demonstration" provisions and to develop the required long term control
plan (LTCP). The same number of communities followed the presumption approach as followed the demonstration
approach; however, the majority of smaller communities followed the presumption approach.
The most prevalent form of implementation has been best management practices (BMP) due to the "housekeeping"
nature of such steps and the low cost-to-benefit relationship. Reductions of annual CSO volume from BMPs were reported
as high as 90%.
Abatement beyond BMPs was implemented by only a limited number of communities prior to the national policy.
In some cases, communities with high enough state priorities were able to take advantage of federally available grant
funds. For the most part, however, abatement has taken place after 1994 and has not included federal grants. State revolving funds have become available in place of the previous U.S. EPA Construction Grants Program.
As a consequence of little or no federal or state funding currently available for design and construction, financial
considerations have become that much more important, resulting in a greater emphasis on cost-benefit evaluations and
reviewing the affordability guidelines within the policy.
The watershed perspective has been introduced only in ’the last few years. S~tates have embraced this approach
largely upon the release of U.S. EPA’s total maximum daily load (TMDL) guidelines, which relate to a watershed
approach. The TMDL guidelines provide a basis for proceeding in the absence of a basin-wide wet weather plan which is
the responsibility of states to develop. However, almost no communities used a watershed approach to determine CSO
abatement needs. A limited number of communities have recently started either a watershed or TMDL approach to verify
total wet weather readings and identify needs to achieve water quality goals.
Most communities acted to abate their CSOs due to regulatory requirements which can take the form of permit
renewals, administrative orders or consent orders. Generally communities acted upon requirements more or less in that
order. Most responding communities have completed their LTCP. However, only 20% of the responding communities
have completed abatement, and only one, Rochester, N.Y., completed abatement through the construction grant monies
made available in the 1970s. Most responding communities received funding from one or more of a variety of sources,
including construction grants, state revolving funds and increased taxes.
Two parameters that are serving as the focus for abatement and permits are floatables and bacteria. Concerns are
often expressed for other parameters, such as solids, BOD, nutrients, and heavy metals, but limits can and have been,
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<~at(au~ad, and it, s~ne cases watershed ef[orts are being undertaken. Floatables limits have taken the form of substantia!
removal or capture up to a specific size storm, for example a one-year frequency. Generally bacteria are specified as a
maximum or average concentration for a specific event or monthly basis.
In setting permit parameters, little consistency exists from case to case, which is understandable in light of their sitespecific nature and related health risks. States prefer to await site-specific information so that the most practical permit
limits can be established. The most notable parameters that vary are:
¯ design storm frequency;
¯ bacteria type, concentration and violation frequency; and
¯
methodology for assessing annual impacts.
ES.2 SSO
The Urban Institute (1984) estimated that as an annual average there are 825 sewer backups and 140 sewer breaks
every year for every 1,000 miles of sewer. The Urban Institute survey attributed backups to a variety of factors: the location of pipe in trouble-prone areas, the pipe material, the size of pipes, the material, construction methods, local ?oils, and
maintenance practices.
In 1994, the Civil Engineering Research Foundation found that three-quarters of the sanitary sewer systems function
at 50% of capacity or less. Root penetration, corrosion, soil movement and inadequate construction are the cause of most
structural failures.
As a result of reduced sewer capacity and failures, SSOs during wet and dry weather are a reality. The Association
of State and Interstate Water Pollution Control Administrators (ASIWPCA) found that 3% of municipal systems have at
least an occasional dry weather SSO.
In a Water Pollution Control Federation study (1989), 1,003 wastewater treatment plants identified facility performante problems. Infiltration and inflow (I/I) was the most frequent performance problem cited.
Different National Pollution Discharge Elimination System (NPDES) authorities have historically provided different
emphasis on oversight of sanitary sewer collection systems. In addition, some of the NPDES regulatory provisions
addressing sanitary sewer collection systems are unclear, and different NPDES authorities have provided different interpretations regarding SSOs. For example, the ASIWPCA (1996) study found that many states do not issue permits for
smaller sanitary sewer systems that discharge into a larger system; however, some states issue permits to all sanitary
sewer systems. The ASIWPCA study also found that some states authorize wet weather control facilities that provide
some level of treatment or flow control, while other states do not authorize such facilities.
The communities included in this SSO benchmarking survey represent a range of geographic locations, demographics, abatement strategies and schedules. The majority of responding communities serve a population of less than 500,000
and manage total drainage areas of more than 55,000 acres. Annual rainfall for these communities ranged from 20 in. to
more than 40 in. Most discharge SSO into rivers or streams.
Most communities have not defined their annual discharge quantity, unlike the case of CSO. Wayne County, Mich.,
was one of the few exceptions. Flow monitoring in 13 Wayne County communities was used to evaluate the relative contribution of each to the wet weather pollution.
Public participation has been minimal compared to CSO and SW. Public concerns have ranged from aesthetics and
water quality to flooding. The major water quality parameters of concern have been bacteria, BOD and dissolved oxygen.
The major abatement solution has been I./I reductions at the source based upon cost-benefit analysis. In a few select
cases, such as Johnson County, Kan., and Houston; Texas, satellite treatment of SSOs has been approved. Satellite treatment technology included screening, settling tanks or ponds, and disinfection. Such an approach provided a cost-effective
means of complying with water quality requirements.
ES.3

Stormwater

In most cities, very little has been done beyond basic SW drainage. In a few communities (~s this report documents),
early concerns by the public on declining water quality resulted in attempts to manage SW quality. After drainage
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problems were brought under control, usually through master planning and the construction of large-scale facilities,
construction-erosion control was usually implemented in those communities. With these important considerations
addressed, some of the communities were able to address SW quality.’ Some stressed controls with new development,
while a very few examined retrofit opportunities.
With the SW NPDES permit program in place, SW quality management has been brought to the attention of most
medium and large cities in the country (communities > 100,000). In October 1999, the permit program will be expanded to
smaller municipalities (< 100,000).
Because of the large number of communities involved in the first and second phases of the NPDES SW permit program, the federal and state approach has been to define basic requirements for the permits, with little specified in the way
of controls. Obviously, the submission of all the municipal industrial $W permits has produced a financial, logistic, and
management problem for the state agencies and EPA regions.
The requirements included in the issued permits rarely specified any control or management needs beyond conducting an outfall monitoring program of about three storms a year at about five land use sites. The permits are generally
issued for five years, with the expectation that specific control requirements would be added during later permitting periods as local problems become better defined. However, after almost ten years of the SW NPDES program, medium sized
cities have also submitted permit applications; most have received their initial permits, and some small communities will
be included in the program within a year. Therefore, the SW permit program has increased the burden on regulatory
agencies. This has resulted in little opportunity for increased site-specific control objectives to be included in the permits.
Most of the specific accomplishments of improved SW quality have occurred in communities with
flooding/drainage problems, scarce water resources, and the financial ability (usually through local funding). Specific
requirements by local communities, and some state agencies, are the driving force behind these major accomplishments.
Decision criteria are usually expressed as meeting the federal SW regulations, with only a few exceptions where
local residents expressed early and loud concerns over declining water quality.
In general, monitoring of urban $W runoff has indicated that the biological beneficial uses of urban receiving waters
are most likely affected in terms of habitat destruction and contaminated sediment, while documented effects associated
from acute exposures to toxicants in the water column are rare. Receiving-water investigations of runoff events have not
indicated significant short-term receiving water problems, but long-term problems are common.
tt is therefore difficult to relate such pollution to conventional numerical standards. Nevertheless there is interest in
developing special wet weather standards.
In order to investigate the current state of thinking in SW design, in 1997 University of Alabama at Birmingham distributed a survey to which 85 communities responded. About 75% of the respondents indicated that local or county
authorities specified drainage system levels of service (design storms). The most common design storm was a 10-year
storm (10% probability of occurrence in any one year) for all land uses (42%). Several responses also indicated that most
systems were checked for flooding with respect to the 100-year storm. About 86% of all survey respondents routinely
used computerized tools for storm drainage design. The respondents also identified water quality concerns that were
associated with SW runoff. More than 60% of the participants indicated sediment as a pollutant of concern. Nutrients
(35%) and metals (34%) were the other most frequent answers. Other common answers were oils and grease, bacteria, toxicants, floatables, and salts.
The communities included in this SW benchmarking survey represent a range of geographic locations, demographics, abatement strategies and schedules. All the responding communities manage total drainage areas of more than 1,000
acres and had more than 50 outfalls. Annual rainfall for these communities ranged from 20 in. to more than 40 in. Most
discharge SW into rivers or streams.
Most communities indicated a public participation program. General water quality, along with basement flooding,
were the most commonly listed public concerns.
Almost all the communities had completed a SW facility plan or are currently developing one. Almost all respondents indicated that regulatory requirements were the main driving force in their SW quality management efforts. A wide
range of technologies was considered by these communities, including construction site erosion controls, public works
practices, infiltration, and sedimentation.
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Most SW communities did not have significant past investments in a SW abatement infrastructure. However, there
is some indication that more money will be spent in the future. The funding sources were varied, with fees from utility
districts being most common, followed by federal grant money, state grant money, and increased taxes.
About one-half of the responding communities used mathematical models of their SW systems and almost all indicated that a watershed approach has been taken or is in progress.
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CHAPTER 1.0

INTRODUCTION
1.1 Introduction
Urban wet weather pollution manifests itself in three different ways: combined sewer overflow (CSO), sanitary sewer overflows (SSO), and stormwater runoff (SW). CSOs are the result of the "designed" relief of a sewer system that intentionally carries SW and sanitary sewage. SSOs, on the other hand, are the result of the unplanned
relief of a sewer system intended only for sanitary sewage but also carrying rainfall-induced infiltration, illegal SW
connections, and invasions of SW. Stormwater runoff discharges include flows that have been collected in a separate
storm sewer system or a surface drainage system.
Urban wet weather pollution is a reflection of the watershed or sewershed from which it is generated and the
climatic patterns the area experiences. The impacts of wet weather discharges are determined by a variety of complex relationships. These relationships include the type and magnitude of pollutant loads being transported, the
ecological and hydraulic nature of the receiving water, as well as the designated beneficial uses, and the desires and
expectations of stakeholders. The result is a wide-scale challenge that requires very site-specific solutions.
Solutions to wet weather pollution require investigation of a wide variety of management options and the
relationship between the costs of management and water quality benefits. Benchmarks for effectiveness are also useful to determine if the control program is working. The most successful control .programs are often part of an overall
watershed management strategy.
Benchrnarking as used in this report identifies the status of various municipalities (to include sewerage agencies) and their progress in achieving water quality objectives.
1.2

Objectives

The objective of this project is to document federal regulations and benchmark policy interpretations of U.S.
Environmental Protection Agency (U.S. EPA) and select state regulatory agencies, and to document the progress of
various municipalities in achieving water quality goals. Information is presented in case histories and summarized
in matrices. Such benchmarking information can provide municipalities with real experiences to better develop
solutions to their own CSO, SSO, and SW challenges. This report identifies where municipalities are, what has been
achieved, and wl~,ere they are going; but it must be recognized that each municipality reflects site-specific conditions
and any comparisons are highly dependent on such conditions.
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CHAPTER 2.0

BACKGROUND
2.1 Chronicle of Water Pollution Regulations
The first comprehensive federal involvement in controlling water pollution was the Water Pollution Control
Act of 1948 (PL 80-845). It required the Surgeon General to develop programs to eliminate or reduce the pollution of
interstate waters and was the first statute to provide federal financial assistance to state and local governments for
water pollution control programs. This law was specific in limiting federal enforcement activities to involvement in
¯ pollution of interstate waters.
Federal interest in controlling water pollution increased through the 1960s. The Federal Water Pollution
Control Act of 1956 (PL 84-660), the 1961 amendments to that act (PL 87-88), the Water Quality Act of 1965 (PL 89234), and the Clean Water Restoration Act of 1966 (PL 89-753) all resulted in increased federal funding of water pollution control efforts and in the enforcement of environmental laws. The Water Quality Act of 1965 created the
Federal Water Pollution Control Administration, the predecessor of U.S. EPA. Water quality standards also were a
prominent feature of that law and were used to define actual occurrences of water pollution in interstate waters.
Throughout the 1960s public interest in environmental affairs heightened as the seriousness of pollution
became painfully evident when the Cuyahoga River caught fire. The Cuyahoga River fire, along with the pesticide
dangers documented in Rachel Carson’s Silent Spring, President Lyndon Johnson’s declaration that the Potomac
River near Washington, D.C., was a "national disgrace," and a major oil spill off the coast of Santa Ba.rbara, Calif.,
influenced people to take action to protect the environment.
In the 1970s, increased environmental awareness resulted in mounting public frustration over the slow
pace of cleanup efforts. Congress overrode a presidential veto to enact the Federal Water Pollution Control Act
Amendments of 1972 (PL 92-500). While the title implied that it amended the previous legislation, it actually represented a fundamental change in the structure and organization of U.S. water pollution control programs. The 1972
Amendments brought a shift of program responsibility from the states to the federal government.
The major provisions of PL 92-500 state that all discharges are illegal unless they are in compliance with
requirements set forth by the act and that all point source discharges must obtain a permit. This permitting requirement encouraged the formation of the National Pollutant Discharge Elimination System (NPDES). The purpose of
these authorities is to administer permits establishing pollution limits, and specifying monitoring and reporting
requirements for point source pollution. The objective of the act was to restore and maintain the physical, chemical,
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and biological integrity of the nation’s waters, the so-called "swimmable-fishable designation." The act was notable
in terms of both its national comprehensiveness and its specificity; virtually all forms of pollution were recognized.
The act also provided citizens the right to bring a civil action against any person in violation of an effluent standard.
In the early ’70s, attempts were made to identify and prioritize pollution sources and their relative importance
through a national "needs surveys" required of all municipalities by the federal government. These surveys served
as the basis for planning the Federal Construction Grants Program. This resulted in a special report to Congress on
CSOs (EPA -430/9-78-006), as well as in a 1978 needs survey entitled Cost Methodology for Control of Combined Sewer
Overflow and Stormwater Discharge (EPA -430/9-79-003). The latter estimated the capital costs to meet the "swimmable" goal to be $61.7 billion (in year 2000 dollars).
In the 1970s, funding assistance was increased to municipalities; but with the increased funding came more
program requirements and involvement of federal and state regulators. The U.S. EPA, through numerous research
and demonstration grants to municipalities, made significant advances in the areas of receiving water/water impact
analysis, impact analysis, sewer-system characterizati.on, control and treatment technology, and cost effectiveness
analysis. As a result of these studies, technology-based effluent limits were established.
The Clean Water Act of 1977 (PL 95-217) included revisions in the areas of construction grants funding and the
definition of conventional, unconventional, and toxic pollutants. It also allowed states to assume responsibility for
federal programs, thereby encouraging the formation of the State Pollutant Discharge Elimination System (SPDES)
Authority.
The "208" planning studies were an incentive to local governments to develop their own plans, with minimal
federal input. These plans were to characterize all point and nonpoint pollutant discharges in designated areas and
to develop treatment schemes that would allow the goals to be met. Unfortunately, most of these plans were conducted in short time periods with limited technical success. Control measures were recommended with few local
demonstrations of their potential success. Recognizing these technical shortcomings, Congress authorized the
Nationwide Urban Runoff Program (NURP) to demonstrate the applicability of various urban runoff control measures in about 30 cities. These studies were completed in 1983 (EPA, 1983).
In 1981, Congress revised the municipal construction grants program as part of the Construction Grant
Amendments of 1981 (PL 97-117). This law marked the beginning of the end of the grants program, with limitations
on grant-eligible categories and a reduction in the level of grant assistance for eligible projects. The Construction
Grant Amendments of 1981 empowered state governors to use 20% of the states’ federal allotment of construction
grant funds for the correction of CSOs, if deemed a major priority. Also, a separate material fund of $200 million
annually was established for marine bays and estuaries. The Water Quality Act of 1987 (PL 100-4) established the
revolving loan program as the successor to the grants program. This law also continued the efforts to address controlling toxins in wet weather pollution and designated water use, and began efforts to address nonpoint sources of
pollution.
After the 1987 Water Quality Act amendments, the U.S. EPA issued new regulations that required states to
provide scientific justification if surface water was not designated to protect aquatic life and recreational uses. In the
event that the designation turned out to be inappropriate, the U.S. EPA provided the means for making adjustments
by way of the Use Attainability Analysis (UAA). UAA is a structured scientific assessment of the chemical, physical,
and biological conditions in a water body. The comprehensive evaluation focuses on water quality, available habitat,
and flow regimes. The UAA offers the best potential to di.rect scarce resources where they will provide the greatest
environmental benefits. However, this process is time-consuming, expensive, and potentially controversial because
of the lack of clear legal and scientific decision criteria.
U.S. EPA regulations to control SW runoff were first published in the Dec. 7, 1988 issue of the Federal Register.
These regulations initiated a permit process for urban runoff, but the reporting information required and the schedules vary depending on the land use and the size of the community. Large- and medium-sized communities are currently developing SW permits under the Phase I SW policy, and small communities will be targeted in the future
under the Phase II SW policy. The general application requirements stress descriptive information concerning the
drainage area, with minimal runoff monitoring requirements.
Throughout the 1980s many citizens exercised their right to bring a civil action against persons in violation of
effluent standards. In 1987, the number of civil actions increased, partly due to the publicity produced by the
Gwaltney of Smithfield, Ltd. v. Chesapeake Bay Foundation Inc., U.S. Supreme Court decision. The court ruled that

R0018246

citizens may bring civil action in federal court if they make a good faith allegation of continuous or intermittent violation. The plaintiffs need not prove their allegations of ongoing noncompliance before the civil action, since the
statute does not require that a defendant "be in violation" at the commencement of the suit, but only that the defendant be "alleged to be in violation." The public realized that these suits are an effective deterrent against polluters
and provide additional enforcement power to that of the regulatory agencies.
In 1989, UoS. EPA published the draft National CSO Control Strategy that established the foundation for
states to develop their own strategies and for communities to begin to appreciate the ramifications of CSO abatement. Fol!owing extensive review by several "stakeholder" groups, U.S. EPA published the Final CSO Control
Policy in April 1994. Very few states were willing to embark upon their own requirements until the federal government issued its own policy. Some communities did proceed with CSO abatement planning and certain best management practices (BMP) in the early 1980s but at the risk of not complying with forthcoming requirements. Generally,
communities were concerded that if they forged ahead, they would be required to change their approach if it did
not meet the forthcoming requirements. The national strategy served to initiate dialogue and to some extent accommodate such concerns.
The CSO policy was developed as the result of input from individuals, communities, public interest groups,
regulatory agencies, and professional organizations such as the Water Environment Federation, CSO Partnership,
and Association of Municipal Sewerage Agencies. Consequently, it evolved into a document that accommodates the
latest technological approaches to defining the pollution and associated impacts, and at the same time addresses the
needs of communities both large and small. Most important, it recognizes the site-specific nature of CSOs.
In 1992, the U.S. EPA initiated a consultative process to help develop framework documents for controlling
CSOs. A work group was established with membership from public interest groups such as the National League of
Cities, Environmental Defense Fund, and Lower James River Association. The objective of the group was to develop
a set of criteria to be used in determining long-term CSO control programs and implementing NPDES permits.
In 1994, the general lack of clarity and consistency in the nationwide approach to SSOs led a number of
municipalities to approach the U.S. EPA Office of Water and ask that an advisory committee be formed to make recommendations on how to apply the NPDES program to SSOs (SSO Federal Advisory Subcommittee, 1996). As a
result, the SSO Federal Advisory Subcommittee was formed and began meeting in late 1994. The subcommittee was
instrumental in developing draft federal policy and this is acknowledged in the March 7, 1996 memorandum
accompanying a new addition to the Enforcement Management System (EMS) Guide. The EMS Guide establishes
guiding principles and priorities for the various U.S. EPA regions and NPDES states in responding to separate sanitary sewer discharge violations (U.S. EPA, 1996a).
In 1996, more than 1,100 viewers participated in the live satellite seminar, "The Clean Water Act: New
Directions." Experts noted that more collaboration among regulators, the regulated community, and the public
could produce cleaner water more cost effectively while addressing the needs of individual communities. As a
result of the 1996 seminar, the U.S. EPA is leading an "Adopt Your Watershed" campaign. Through this effort, U.S.
EPA challenges citizens to join together to protect and restore our water resources.
2.2

Combined Sewer Overflow

CSOs originate from sewer systems that collect both SW runoff and sanitary sewage in the same pipe. During
dry weather, these sewer systems convey sanitary sewage directly to a wastewater treatment plant (.WWTP).
However, during wet weather events the volume of SW i’unoff and sanitary sewage can exceed the capacity of the
sewer system or WWTP. Under these conditions the combined sewer systems are designed to overflow and discharge excess SW runoff and sanitary sewage into streams, rivers, lakes, or estuary receiving waters.
Overflows from combined sewers during stormevents result in the discharges to receiving waters of
untreated sanitary sewage, which also may contain pre-treated industrial wastewater and untreated SW. Combined
sewer overflows contain pollutants that are present in the domestic and industrial wastewater, as well as pollutants
in the urban SW runoff that enters the combined sewer system. CSOs are among the major sources responsible for
beach closings, shellfishing restrictions, and other water body impairments
In many cases, these discharges have an adverse effect on receiving water quality and attainment of designated uses. In recent years, there has been an enhanced regulatory focus on CSOs and their control, and communities with combined sewer systems are being called upon to develop and implement programs for control of CSOs.
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Combined sewer systems serve roughly 950 communities throughout the U.S. with about 40 million people.
Most communities with CSOs are located in the Northeast and Great Lakes regions, particularly in New England,
Pennsylvania, Indiana, Ohio, Illinois, Michigan, New York and West Virginia. Although large cities like New York,
Philadelphia, and Atlanta have combined sewer systems, most communities with combined sewer systems have
fewer than 10,000 people.
2.2.1

U.S. Combined Sewer Overflow Policy
The National CSO Control Policy was signed by Carol Browner, the Administrator of the U.S. EPA, on April
8, 1994. This signing culminated a lengthy process of policy development and negotiation among CSO communities,
U.S. EPA, the states, and environmental groups. Based upon the NPDES program, the CSO policy establishes a consistent national approach for controlling CSOs.
Consistency within the CSO policy is established by requirements for all CSO communities to implement
Nine Minimum Controls (NMCs). The NMCs are technology-based controls that can be used to abate CSO impacts
without extensive engineering studies or substantial construction costs. The NMCs place emphasis on maintenance
and proper operation of the combined sewer system to ensure maximum use of the collection system and treatment
capacity of the WWTP. The NMCs are documented in Appendix A. Consistency is also established by requiring
CSO communities to develop comprehensive long term control plans (LTCP) tailored to site-specific conditions. The
development of LTCPs is a comprehensive effort that leads to the identification and implementation of technically
feasible, effective and affordable controls. Key principles of the LTCP are documented in Appendix A.
The significance of the CSO policy is its recognition of the site-specific nature of combined sewer systems and
the variability of receiving water conditions and impacts. Non- and low-structurally intensive pollution controls
(i.e., BMPs) are normally the first item that has to be addressed in accordance with best professional judgment.
Communities unable to mitigate serious water quality impacts with the implementation of BMPs alone are normally
required to provide additional control measures based on water quality requirements.
The features of the CSO policy that can be considered perhaps the most helpful in assisting communities to
address their CSO challenges are:
¯
¯

identification of the presumption and demonstration approaches, and
guidance on affordability.

The presumption and demonstration approaches provide CSO communities with targets for controls that
achieve compliance with the Clean Water Act, particularly the protection of designated uses. Under the demonstration approach, water quality modeling or other tools are used to demonstrate that predicted CSO discharges resulting from the LTCP would be sufficient to attain water quality standards. The presumption approach is based on the
premise that a LTCP that meets certain minimum defined performance criteria in terms of expected frequency of
overflow, or percent capture of the CSO pollutant load would be presumed to provide an adequate level of control
to meet the water quality-based requirements of the Clean Water Act. Key principles of the presumption and
demonstration approaches are documented in Appendix A.
The purpose of guidance on affordability is to provide criteria for assessing financial capability and to relate
that capability to an appropriate compliance schedule. Its goal is to provide general boundaries to aid all parties in
negotiating reasonable and effective schedules for implementing CSO controls. Keyprinciples of the guidance on
affordability are documented in Appendix A.
The CSO policy also provides flexibility to CSO communities so that control programs can be developed to fit
local needs. The policy contains specific considerations for small municipalities. For example, populations under
75,000 may only need to comply with the nine minimum controls, public participation, and sensitive areas portions
of the policy.
2.2.1.1 U.S. EPA Regional Combined Sewer Overflow Policy Interpretation
Some variability exists among U.S. EPA regions with respect to CSO policy interpretation; however, much of
the variability may be from the interpretation of the federal CSO policy by delegated states. For example, 91% of the
CSO discharges throughout the U.S. are in EPA Regions 1, 2, 3 and 4; all of these CSO states have delegated program authority. However, the EPA regions are required to oversee these states, so it is likely that these regions generally acknowledge and try to accommodate the states’ interpretation of the federal CSO policy. For example, within
Region 1 there is significant variability in state interpretation. Maine and Massachusetts, for example, do not recognize the presumptive approach. Some of the more obvious differences among the EPA regions are with respect to

the use of modeling and certain control technologies and in the implementation of the NMCs versus a LTCP. These
differences are often dependent upon the individuals involved and their ¢ornfort level with approaches and technologies. To reduce this variability, U.S. EPA produced a memorandum for the purpose of discussing the federal
CSO policy and identifying areas where heightened efforts are needed. This memorandum can be found in
Appendix B.
2.2.2

States Combined Sewer Overflow Policy
The federal CSO policy has shifted the burden of implementation from the federal government to the states.
Of the 33 CSO states and Washington D.C., 30 states submitted CSO permit~g strategies consistent with the 1989
federal draft CSO policy and received U.S. EPA approval, while one state received conditional approval. U.S. EPA
serves an oversight role for these delegated states, and EPA regional offices bear the burden of permitting for nondelegated states.
The delegated states and U.S. EPA regional offices, as appropriate, are designated authority to implement the
CSO policy. In the case of the delegated states, CSOs are permitted through a SPDES that follows the federal CSO
policy and additional state requirements. It is the responsibility of SPDES authorities to ensure permits meet the
requirements of the Clean Water Act, and that CSO permittees develop long-term CSO control plans, where appropriate. Additionally, they are responsible for coordinating review of the long-term CSO control plan and permit
development in association with the states authority to determine if specific revisions to water quality standards are
needed. Water quality standards are state or federal requirements which serve as the legal basis for the water quality- based NPDES permit requirements under the Clean Water Act. Water quality standards consist of state-designated uses for water bodies and the criteria to protect these uses.
A summary of several of the state and EPA region CSO requirements is provided below. This summary is not
intended to address all CSO programs, but rather to provide the reader with an idea of the federal policy implementation variability throughout the United States.
New York is a delegated NPDES state; therefore, SPDES permits are issued in accordance with the state’s CSO
control strategy and the federal CSO policy. The state’s CSO control strategy encompasses two major elements,
BMPs and additional control measures. New York has 13 BMPs that are equivalent to the NMC measures specified
in the federal CSO policy. Additional control measures are water quality-based permit requirements that are necessary for SPDES permittees unable to mitigate serious water quality problems through the BMPs alone. These measures are equivalent to the LTCPs specified in the federal policy.
Indiana has three submittal requirements for its CSO discharge permit requirements that include (1) technology-based controls that meet the requirement of the federal NMC measures, (2) a stream reach characterization that
exceeds the NMC measures, and (3) a cost-benefit analysis of alternative CSO abatement controls. The use determination in Indiana is "fishable and swimmable."
Illinois has a CSO policy more stringent than the federal presumption or demonstration approaches.
Complete treatment is required for flows produced by the 1-year, 1-hour storm with a peak of 1.2 inches per hour
(in./hr). Flows in excess of the specified storm must receive primary treatment sized at 10 times the dry-weather
capacity. Illinois was very progressive; CSO regulations have existed there since 1962, and many of the CSO communities used Construction Grant monies to fund their CSO abatement in the 1970s.
Ohio also is implementing the federal CSO policy through the NPDES permit program. Ohio has 92 CSO
communities, of which 70 have populations of less than 10,000. Most Ohio CSO communities are required to implement the NMC measures; however, several small communities are spending their money on sewer separation projects instead of implementing the NMCs. Approximately 50% of Ohio’s CSO communities have implemented LTCPs,
are in the process of implementing them, or have requirements to do so in their permits. Many communities are
being asked to characterize and monitor before developing a LTCP (Hun, 1998).
Some delegated states have very few CSO communities. For example, California has two CSO communities
(Sacramento and San Francisco) and Virginia has four CSO communities. California’s CSO policy was developed
solely for San Francisco and included control of CSOs to specified frequencies, capture of floatables, measuring
water quality, and implementation of the NMC measures. Virginia’s CSO communities were only required to implement the NMC measures.
In contrast to these other states, Iowa, Kansas, Missouri, and Nebraska are not delegated states and are therefore represented by EPA Region 4. Most cities in Region 4 have separated sewer systems; therefore none of the states
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accepted the responsibilities of program authority. Because CSOs are not an extensive problem, Region 4 has
focused most of its efforts on WWTPs. The only CSO requirement is to provide technology-based controls. No
LTCPs are required.
2.2.3

Canada Combined Sewer Overflow Policy
The Ministry of Environment and Energy CSO regulations is entitled Determination of Treatment Requirements
for Municipal and Private Combined and Partially Separated Sewer Systems. These regulations are similar to those set
forth in U.S. CSO policy. The Ministry of Environment and Energy regulations require a pollution prevention and
control plan which is similar to the LTCP, implementation of minimum SSO controls that are similar to the NMCs,
and a minimal level of treatment

Sanitary Sewer Overflows

2.3

Sanitary sewer overflows are the result of the unplanned relief of a sewer system intended only for sanitary
sewage. An SSO typically occurs when the flow exceeds the carrying capacity of the system, and although SSOs can,
and do, occur during dry weather, they are most commonly associated with wet weather events. SSOs are caused by
a variety of system faults, exacerbated by excess wet weather flows. These causes include (EPA, 1996b):
¯

rainfall or snowmelt entering the subsurface and subsequently entering the sewer system through defective or deteriorated pipes, joints, manholes, or connections. This is known as infiltration;
¯ stormwater entering the sewer system through illegal or unintentional connections. This is known as
inflow. Together infiltration and inflow are referred to as rainfall-induced infiltration and inflow (I/I);
~ pumps’and sewers too small to handle the increased flows created by urbanization; and
¯ faulty equipment, power failures, blocked or broken sewers, and other acute system failures.
Although a large number of SSOs occur in the collection system, they may also occur at the WWTP.
Wastewater treatment plants are often not capable of handling the excess flows that occur during large storms. As a
result, the WWTP must allow some of the flow to bypass treatment and discharge directly into the receiving waters.
Regardless of the cause or location of the SSO, the end result is that untreated sewage is introduced in an
uncontrolled manner into the environment, leading to concerns for public health and safety. The health, social, and
economic costs of SSOs are significant. The health and environmental risks attributed to SSOs are a function of several factors including location and season, discharge frequency, discharge volume, the amount and type of pollutants present in the discharge, and the uses, conditions, and characteristics of the receiving waters (SSO Federal
Advisory Subcommittee, 1996). The most serious health risks associated with SSOs involve discharges to water bodies and other areas with a potential for human contact. In addition, SSOs, along with other sources of pollution,
impair or damage water bodies for one or more uses such as drinking water, swimming, fish and wildlife habitat,
and non-contact recreation. Areas heavily affected by chronic and uncorrected SSOs can experience social and
nomic losses due to widespread health issues, beach closures, reduced property values, a reduced sense of community, reduced tourism, and loss of recreational opportunities, among other.s.
There are more than 18,500 sanitary sewer systems in the U.S.. All are capable, under the right circumstances,
of producing SSOs (EPA, 1996a). In a 1994 survey conducted by the Association of Metropolitan Sewerage
Agencies, 79 members reported SSO problems (AMSA, 1994). Another study estimated that SSOs closed beaches for
300 days in the U.S. during 1994 (National Resources Defense Council, 1995). The U.S. EPA noted that over 1,000
systems in the U.S. experience SSOs (EPA, 1997). While difficult to quantify precisely, it is clear that the sanitary
sewer overflows are a widespread issue.
2.3.1

Federal Sanitary Sewer Overflow Policy
The Clean Water Act is the central piece of legislation governing the quality of the nation’s waters, including
SSOs (EPA, 1999). SSOs are point source discharges of pollutants and must be permitted. This is true for overflows
that are released directly into a surface water or indirectly through subsurface flows or through streets and then into
a storm drainage system. Operators of systems with SSOs not authorized by an NPDES permit must either eliminate the SSOs or seek a permit.
At this time standards for controlling SSOs are uncertain (EPA, 1999). The Clean Water Act requires secondary treatment for all publicly owned treatment works (POTWs) (i.e., WWTP). For all other point-source discharges,
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the Clean Water Act requires "best available technology economically achievable" for toxic and non-conventional
pollutants and "best conventional pollutant control technology" for conventional pollutants. The system that conveys wastewater to a WWTP is included in the regu!atory definition of a POTW, and thus it could be inferred that
SSOs from these systems must meet the secondary treatment standard. However, the U.S. EPA has decided that for
combined sewer systems, "bypasses" can occur at a WWTP after primary treatment; thus CSOs are not subject to
the secondary treatment standard. Where SSOs fall in this quandary has not been decided.
A logical SSO control policy might be based on current CSO control policy. However, there are significant differences between CSOs and SSOs that preclude the direct application of the CSO Control Policy. The key differences
are (U.S. EPA, Region 6, 1995):
¯
¯

sanitary sewers have no diversion and discharge structures designed into the system to release the excess
flows to receiving water bodies at controlled discharge locations; and
the overflows in sanitary systems occur through manholes and defective lines, releasing the flows indiscriminately throughout the system.

Since there are no centralized discharge points in a sanitary system, the application of the technology-based
and water quality-based standards of the Clean Water Act is difficult. However, if system improvements can be
implemented to contain and divert SSOs to centralized locations, the differences between SSOs and CSOs lessen and
a CSO-type approach becomes feasible. (The National CSO Contro! Policy is described in Section 2.2.1)
In 1994, the general lack of clarity and consistency in the nationwide approach to SSOs led a number of
municipalities to approach the U.S. EPA Office of Water and ask that an advisory committee be formed to make recommendations on how to apply the NPDES program to SSOs. As a result, the SSO Federal Advisory Subcommittee
was formed and began meeting in late 1994. The subcommittee was instrumental in developing draft federal SSO
policy. This policy was documented as a new chapter in the EMS Guide on March 7, 1996. This chapter, "Setting
Priorities for Addressing Discharges from Separate Sanitary Sewers," established guiding principles and priorities
for the various EPA regions and NPDES delegated states in responding to separate sanitary sewer discharge violations (EPA, 1996a). This chapter is presented in Appendix C.
2.4

Stormwater

Stormwater is water from precipitation that flows across the ground and pavement when it rains or when
snow and ice melt. The water seeps into the ground or drains into a storm drain system and discharges without
treatment into streams, lakes, and estuary ecosystems.
Stormwater runoff contains pollutants that are collected as rainwater or snowmelt flow across the ground surface. Such pollutants include oil and grease, chemicals, nutrients, heavy metals, bacteria, viruses, and oxygendemanding compounds.
Stormwater pollution has many sources. Three general source types are residential, industrial, and construction. The most common residential sources are from building materials (especially metal flashing), fertilizer and
other landscape chemicals, pet waste, and pollutants associated with the use of automobiles. At industrial sites,
chemical spills that contain toxic substances and uncovered or unprotected outdoor storage or waste areas can contribute pollutants to SW runoff. During construction, chemicals and materials can wash into ditches leading to
waterbodies during rainy weather. Inappropriate discharge of sanitary and industrial wastewaters into storm drains
can also contribute to the pollutant load of SW flows during dry periods. Environmental degradation’associated
with SW runoff may be magnified due to hydraulic changes in a developed area. When undeveloped land is urbanized, much of the land surface is paved with impervious materials (buildings, asphalt, and concrete). This increases
the runoff volumes and rates during rains and decreases the receiving water flow during dry weather.
Regardless of the source of SW, the end result is that polluted water is introduced into the environment and
leads to concerns for public health and safety. The U.S. EPA has identified urban runoff as one of several potential
sources of more than 1,000 toxic organics that have been detected in drinking water supplies (45 FR 77870). Studies
have also detected increased salt concentrations in shallow groundwater in areas where large quantifies of salts are
used on roads for ice control (Terry, 1974).
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2.4.1 Federal Stormwater Policy
In 1973, U.S. EPA promulgated its first SW regulations in the form of an exemption. Any conveyances carrying
SW runoff uncontaminated by industrial or commercial activity were exempt from the NPDES regulations.
However, the Natural Resources Defense Council brought suit in the U.S. District Court for the District of
Columbia, challenging the agency’s authority to create such exemptions. The court ultimately held that U.S. EPA
could not exempt discharges identified as point sources from regulations under the NPDES permit program.
Subsequently, U.S. EPA issued a rule in 1976 establishing a permit program for all SW discharges except for
rural runoff uncontaminated by industrial or commercial activity. What followed was a series of suits brought by
major trade associations and their member companies, a process that culminated in the NPDES Settlement
Agreement in 1982.
During U.S. EPA’s evaluation of appropriate changes, Congress passed the Water Quality Act of 1987 (WQA)
which amended the Clean Water Act of 1977 and included specific provisions related to SW.
The directives of the 1987 WQA were threefold. First, Congress specifically directed U.S. EPA to address SW
discharges under the NPDES program and established statutory deadlines for the initial phases of the program.
Second, Congress affirmed that SW discharges from industrial sites must be issued NPDES permits, and that the full
panoply of traditional NPDES permit requirements, including technology-based and water quality-based standards,
must be applied. Third, Congress established slightly different permitting requirements and standards for municipal
SW discharges than for industrial SW discharges, including the new "maximum extent practicable" standard.
Through the WQA and amendments to the Clean Water Act, a two-phased approach addressing SW discharges was developed. A brief summary of the municipal SW portion of this policy can be found in Appendix D.
Phase I, currently being implemented, requires permits for separate SW systems serving large- and medium-sized
communities (those with over 100,000 inhabitants), and for SW discharges associated with industrial and construction activity involving at least five acres.
Phase II, which is currently under development (finalized Oct. 29, 1999), would expand this existing national
program to smaller municipalities and construction sites that disturb 1 to 5 acres. In this expansion, U.S. EPA is proposing to allow certain sources to be excluded from the national program based on the lack of impact on water
quality, as well as to pull in other sources not regulated on a national basis based on localized adverse impact on
water quality. Finally, U.S. EPA is proposing to conditionally exclude from the NPDES SW program industrial facilities that have "no exposure" of industrial activities to SW, thereby reducing application of the program to many
industrial activities currently covered by the program that have no industrial SW discharges.
2.4.2

States Stormwater Policy
Federal policy for SW management has also shifted the burden of implementation from the federal government to the states. Through the WQA and amendments to the Clean Water Act, a two-phased approach addressing
SW discharges has developed. All states must follow guidelines that are no less stringent than the NPDES permit
guidelines.
A summary of several state and regional SW management programs is provided below. This summary is
not intended to address all SW programs, but rather to provide the reader with an idea of the federal policy implementation variability throughout the United States. A more detailed documentation of state SW policy can be found
in Appendix E.
In response to U.S. EPA’s SW policy, many states have imposed additional requirements. California is an U.S.
EPA NPDES-delegated state with permitting authority that has instituted many more stringent requirements. For
example, a regulated SW area is considered individually from the property’s primary activity (the vehicle service
area at a school would be considered a transportation area, requiring permitting). Point source guidelines are also
more stringent (sheet flow from parking lots is considered a point source requiring a permit).
In contrast to California, Maine does not have NPDES permitting authority. However, the Maine Department
of Environmental Protection Bureau of Land and Water Quality wrote the Natural Resources Protection Act that is
used to protect the quality of the receiving waters by imposing additional regulations to those prescribed by the
U.S. EPA. Proposed construction projects require permits directing adherence to SW quality and quantity
standards.
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Similar to the U.S. EPA guidelines, some states have imposed numerical standards. Hawaii, an NPDES- delegated state with permitting authority, requires that permitted discharges must comply with the state’s basic water
quality criteria. These criteria include prohibited substances. Discharges must conform to specific concentration
allowances and cannot contain pollutants in 24-hour average concentrations greater than the values obtained by
multiplying the minimum dilution by the acceptable standard. In addition, BMP plans must be implemented for
construction SW runoff controls.
Arkansas has also established numerical guidance in addition to the U.S. EPA’s guidelines. For example, coal
pile runoff should not exceed 50 milligrams per liter (rag/L) maximum suspended solids and the hydrogen ion concentration (pH) must be within 6-9 standard units (SU). Iowa also has this limit. The Arkansas Department of
Pollution Control and Ecology has specifications for detention ponds and erosion controls. Required detention pond
volumes and sizing are determined using a "simplified volume formula" or the "modified rational hydrograph
method."
Colorado, an NPDES delegated state, also issues permits requiring adherence to numerical limits. In addition
to the numerical control limits, control measures also govern reclamation, acid runoff from mines, drainage control,
subsidence, and grading activities.
Some states take a watershed approach to SW management instead of the point source approach. In response
to contamination of its groundwater supply by continued urban development, Austin, Texas, passed a watershed
protection ordinance in 1981. The 1986 amendment to the ordinance specifies standards for development within critical watersheds. These include buffer zones, building restrictions on slopes greater than 15%, and required setbacks
from springs, creeks, and sinkholes.
Wisconsin also uses the watershed approach towards SW management and control. In 1983, the state initiated
its priority watershed protection program, which involves retrofitting nonpoint source controls in watersheds where
point source controls alone cannot meet water quality objectives.
The SW utility was pioneered by the city of Bellevue, Wash. Many cities now have SW utilities modeled after
Bellevue’s, which uses natural drainage systems such as swales, lakes, ponds, wetlands, and detention ponds to
transport and dispose of SW. The primary mission of the Bellevue storm drainage utility is to "manage the storm
and surface water system, to maintain a hydrologic balance, to prev.ent property damage, and to protect water quality for the health, safety, and enjoyment of citizens and for the preservation and enhancement of wildlife habitat"
(Bissonette, 1985).
2.5

History of Wet Weather Pollution Management Control Strategies

¯ Throughout history, many strategies have been implemented to control wet weather pollution for reasons
such as flood control, water quality improvement, aesthetic improvement, waste removal, and others. To provide
guidance for developing communities, a reference manual for wet weather flow systems in newly urbanizing areas
is being developed as part of a cooperative agreement among the Urban Watershed Management Branch of the U.S.
EPA, the University of Alabama at Birmingham (Pitt, et al. 1997), and ASCE (Heaney, et al. 1997). The reference
manual includes a historical summary of wet weather pollution management control strategies (Pitt, et al. 1997),
which is presented in Appendix F.
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CHAPTER 3.0

APPROACH
3.1 Essential Wet Weather Pollution Abatement Criteria
To provide a sound program for abating wet weather pollution, a community should adopt a multi-faceted
approach which includes encouraging public participation; monitoring and modeling impacts, including the
impacts on receiving water; examining the usefulness of a watershed approach; and looking at the cost-effectiveness
of any proposed program. These considerations, along with the experiences documented in the bench.mark matrices
and case histories, can be used as a starting point to develop site-specific wet weather pollution abatement
programs.
3.2

Questionnaire Development

The project team used role-playing activities to identify wet weather abatement criteria. Participants included
EPA regions, state regulatory agencies, municipalities, and the public: Each role player was responsible for identifying respective abatement criteria. The role-playing provided information used to facilitate the questionnaire development and interview process.
The questionnaire was categorized into six sections, namely public participation, conveyance system information, watershed approach, water quality, issues driving technical considerations, and financial considerations. A
copy of the questionnaire is included in Appendix G.
The questionnaire was sent to CSO, SSO and SW communities throughout the United States and Canada.
These communities were originally identified through data provided by U.S. EPA and private consultants. The communities represent a range of geographical locations, population, economic bases, and abatement strategies and
schedules. In general, communities were initially reached via a personal telephone call. If the contact expressed
interest in participating, then a questionnaire was sent to the attention of that person.
The number of questionnaires returned was less than anticipated. Of the approximately 150 questionnaires
sent to communities throughout the United States and Canada, only 50 were returned. (Appendix H contains the
list of questionnaire contact persons.) Despite this low return rate, the communities that participated do represent a
wide range of geographic locations, demographics, and abatement strategies and schedules. More importantly, they
provided meaningful data for the purpose of allowing other communities to benchmark their own wet weather
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pollu~ion abatement progress. Though the data presented in this report is not representative of communifies who
have not begun wet weather abatement, those communities may find .Chapter 4, Essential Wet Weather Pollution
Abatement Criteria, and the benchmark data (Chapters 5-7) very useful in planning and starting their abatement
programs.

3.3

Benchmark Matrices and Case Histories

Benchmarking is the process of documenting existing experiences for the purpose of culling out best practices,
innovative ideas, and highly effective operating procedures that could assist in developing effective solutions.
The benchmark matrices and case histories for CSO, SSO and SW communities provide data that may be useful to stakeholders seeking to improve their wet weather pollution abatement process. Information is provided in
two forms: benchmark matrice~ and case histories.
Data from the questionnaires were tabulated to facilitate interpretation. CSO0 SSO and SW benchmark matrices can be found in Chapters 5, 6 and 7, respectively. The matrices are categorized into five sections, namely, general
community statistics, public participation, systems characterization, issues driving technical considerations, and
financial considerations.
Case histories for CSO, SSO and SW were developed for a select number of surveyed communities that exemplify common approaches to wet weather pollution abatement. These communities provided meaningful data for
the purpose of allowing other communities to benchmark their own wet weather pollution abatement progress.
A discussion of decision criteria used to determine benefits of CSO, SSO, SW abatement follows the benchmark matrices and case histories in each chapter.
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CHAPTER 4.0

ESSENTIAL WET WEATHER POLLUTION
ABATEMENT CRITERIA
4.1

Criteria Development

The following guidance issues provide a fundamental approach to abating wet weather pollution. These guidance issues, along with experiences documented in the benchmark matrices and case histories, can be used as a
starting point to develop a site-specific, wet weather pollution abatement program. These issues include public participation, watershed approach, receiving water impacts, monitoring and modeling of impacts and cost effectiveness
analysis. The issues are structured in the form of a methodology, and are organized in a sequential manner. For
example, public participation, while not always the highest priority for a municipality, should at least be considered
early in the abatement process to gain the greatest returns from the program. The watershed approach, receiving
water impacts and monitoring and modeling of impact issues pertain to understanding and gathering meaningful
information about wet weather pollution sources and their impacts in terms of the entire watershed. Once the pollution sources and impacts are identified, a cost effectiveness analysis may be used to select alternatives and prioritize
capital proiects. Figure 4-1 illustrates the general methodology.
4.2

Public Participation

Public participation is the process of seeking the views and concerns of stakeholders and includi~ag them in
the decision-making process. It includes open information sharing, teaming with stakeholders, gaining public input,
and solving problems jointly. Stakeholders are any citizens or groups who have an interest or stake in the outcome
of a decision made by the municipality. In that sense, every taxpayer in the municipality is a stakeholder.
Stakeholders include federal agencies, state and local governments, environmental groups, labor organizations, citizen’s groups, and community members.
The following are guides to and benefits of public participation:
Public involvement in the process should occur early and often. Public participation takes more time and
effort up front, but will result in a better decision that is less controversial and requires less outreach,
education, and defense.
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Figure 4-1. Wet Weather Issue Methodology Outline
¯
¯

¯

Public tr~st is earned through openness, outreach, consistency, and results. Public involvement is cz~cial
to sound decision making. Public participation allows the munidpality to enlist a much broader range of
expertise than it has available in-house.
Public dialogue increases understanding among all interests affected by decisions. Effective participation
means two-way communication and the willingness of the public to take advantage of the various opportunities to participate. Public dialogue can aid both the regulated community and the public in understanding their individual expectations, resulting in more workable and widely acceptable solutions.
Public input should be solicited from all sectors of society. Equal opportunity for comment and equal
consideration of comments from the private and public sectors should be provided.
The municipality should carefully consider all public comments, regardless of their origin, and provide a
response through a comment and response document, not just an acknowledgment.

For the public to successfully participate in the decision-making process they should be informed of how and
when they can get involved. The municipality should notify both the regulated community and the general public
and ask for input regarding the wet weather pollution circumstances. There are many methods for obtaining public
input. Each community and pollution scenario is different; therefore the most effective method, or combination of
methods, should be selected on a case-by-case basis.
The following are a few methods of obtaining public input:
¯

¯

Advisory Committees. An advisory committee is generally composed of volunteers from a wide range of
occupations who are appointed by the municipality to represent the entire community. The committee
generally serves as a sounding board for the public and an advisory board for the municipality: Advisory
committees should be used to review technical documents an.d public comments and may also make recommendations to the municipality.
Notice and Advance Notice of Proposed and Final Milestone Decisions. The advance notice of proposed
and final decisions enables the municipality to solicit comments from the community prior to action.
Information about the proposed and final decisions can be disseminated via quarterly newsletters, community newspaper articles, public service announcements, world wide web pages and local radio/television advertisements. These announcements should explain the status of the wet weather pollution
abatement process and solicit input from the community. In addition, the municipality should distribute
information and solicit comments through the appropriate advisory committee. In this way, the public
has additional opportunities to comment on decisions, thereby developing solutions with greater community concensus.
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¯

¯

4.3

Public Information Meetings. The municipality should consider holding public irfformation meetings on
proposed decisions when it anticipates a need to inform the public on environmental impacts or explain a
new wet weather pollution abatement scenario and respond to questions. Public meetings should be publicized using the forums listed above.
Public Hearings. To receive comments on proposed decisions, the municipality should conduct public
hearings, particularly when significant interest is generated by a proposal. These hearings should be used
to officially record public comments. Public hearings should be scheduled at locations and times that
allow for the greatest number of affected people to attend. Public hearings should also be publicized
using the forums listed above.
Watershed Approach

4.3.1

Definition of Watershed Approach
Today’s challenges require more comprehensive solutions to further restore and maintain the physical, chemical, and biological quality of our nation’s waters. One such solution is the watershed approach, a coordinating
framework for environmental management that focuses public and private sector efforts to address the highest priority problems within hydrologically defined geographic areas, taking into consideration both ground and surface
water flow. The watershed approach has three key components:
¯

Geographic Focus. Watersheds are defined by natural boundaries. They are the areas that drain to surface
water bodies. A watershed generally includes lakes, rivers, estuaries, wetlands, streams, and the surrounding landscape. Groundwater recharge areas are also considered.

¯

Continuous bnprovement Based on Sound Science. Sound scientific data, tools, and techniques are critical
to guide the process. Actions taken include characterizing priority watershed problems and solutions,
developing action plans, and evaluating their effectiveness within the watershed.

¯

Partnerships/Stakeholder Involvetnent. Watersheds transcend political, social, and economic boundaries.
Therefore, all affected interests should be involved in designing and implementing goals for the watershed. Watershed teams may include representatives from all levels of government, public interest groups,
industry, academic institutions, private landowners, concerned citizens, and others.

4.3.2 The Urban Watershed
Within the watershed lies the urban watershed, a subset of the complete watershed bound by topography and
city limits. It holds most of the population and contributes significantly to water quality problems.
At a minimum, the urban watershed includes, but is not limited to, SW runoff, sanitary- and combined-sewer
discharges, and NPDES-permitted industrial and commercial discharges. Urban watersheds therefore include (1) all
sources (point and nonpoint) originating within the urban center or urban fringe, and (2) water entering the urban
watershed (surface and groundwaters entering from upstream sources, source waters supplying the urban population, and rain events). These contributions must be included to adapt to the situations exemplified by TMDL trading
that allows upstream reductions to substitute for NPDES discharges. The urban watershed evaluation should also
recognize the probability of the expanding urban geographic area as the national population is moving from the
urban core to the surrounding areas.
4.3.3 Watershed Characteristics
The first step in abating wet weather pollution is to identify the sources and prioritize them before developing
criteria for wet weather pollution abatement.
The most recent National Water Q.uality Inventory reports that runoff from urban areas is the leading source
of impairments to estuaries and the third Ia.rgest source of water quality impairments to surveyed lakes. Therefore,
in characterizing a watershed, emphasis is placed on the subwatershed known as the urban watershed, even when
the entire watershed may also include agricultural and suburban point and nonpoint pollution sources. The urban
watershed can be characterized in three general categories: urban, environmental and infrastructure characteristics.
4.3.3.1 Urban Characteristics
The urban characteristics of a watershed may be illustrated by its physical properties, percent porosity and
economic / social basis.

Bencbmarking Decision Criteria for Urban Wet Weather Abatement

4-3

R0018259

The physical nature of the urban watershed such as size, topographic relief, and local hydrologic conditions
will determine the runoff and erosion from the watershed. Characteristics such as land use and the creeks and storm
drainage system in the watershed may be used to delineate sub-watersheds, so that different attributes of the watershed may be clearly differentiated and addressed.
Nonporous urban landscapes like roads, bridges, parking lots, and buildings do not permit precipitation to
percolate into the ground. Water remains at the surface, accumulates, and runs off in large amounts. When leaving
the system and emptying into a stream, it erodes streambanks, damages streamside vegetation, and widens stream
channels, resulting in lower water depths during non-storm periods, higher than normal water levels during wet
weather events, increased sediment loads, and higher water temperatures. Native fish and other aquatic life cannot
survive in urban streams severely affected by urban runoff.
Urbanization also increases the variety and amount of pollutants transported to receiving waters: sediment
from development and new construction; oil, grease, and toxic chemicals from vehicles; nutrients and pesticides
from turf management and gardening; viruses and bacteria from sewer systems; and heavy metals from industrial
activity. Sediments and solids constitute the largest volume of pollutant loads to receiving waters in urban areas.
Toxins from wet weather pollution can generally be considered a primary concern in industrialized areas that are
served by combined sewers.
4.3.3.2 Environmental Characteristics
The primary concern for wet weather pollution abatement is the receiving water that must support the fishable and swimmable goals set forth in the Federal Clean Water Act Amendments of 1972. The approach to plan
development should address the identification of specific environmental features that are adversely affected by wet
weather pollution.
The receiving water body is usually the primary focus of attention in defining the environmental characteristics. These characteristics include:
¯
¯
¯
¯
¯

size relative to loadings,
type (river, sea, estuary, ocean, reservoir, etc.),
seasonal changes (flow, temperature, and ice cover),
physical factors (slope, velocity, mixing zones, pools and riffles, etc.), and
beneficial uses (historical, present, and future).

Characterizing aquatic life helps identify what types of pollutants are of concern, as well as whether adverse
impacts are expected to be seasonal, transient, or long term. Differentiation can initially be made between bottom
organisms (subject to sediment accumulation) and water column organisms. If fish are of concern, the most sensitive
type of fish should be identified to develop an approach to protect them. Important factors are:
¯
¯
¯
¯

seasonal aspects (migration and spawning),
transient variances in dissolved oxygen and in ammonia and other toxins,
type and diversity of other organisms required, and
relative importance of the physiology of the water body.

Bottom organisms are often more important to consider than fish and other aquatic life in the water column
because wet weather pollution contains such a significant amount of settleable solids. These settleable solids
account for a significant portion of the heavy metals and other toxins found in wet weather pollution. In a.ddition,
the deposition of inert particles can cover bottom organisms and adversely affect the environment. Wherever these
solids settle, the impact can be long term, affecting both the water column and aquatic life.
There may be other constraints to realizing water quality improvements if only wet weather pollution is
abated. One constraint is the effect of the bottom deposits from wet weather pollution that have accumulated previously. These bottom deposits might be classified as toxic, which complicates their removal and safe disposal; unless
removed, they will continue to exert a significant oxygen demand, remain a source of toxicity in the food chain,
and/or retard improvements to the fishery (spawning, bottom organisms, etc.).
Stream physiology may also be a constraint. Factors of importance include current velocity, water temperatures, bottom structure and shading for spawning, barriers to migration and movement, and diversity of aquatic
organisms. Navigation uses may adversely constrain other uses perceived as beneficial. Recreational uses can be
constrained by barge traffic, access limitations, stream physiology, and other pollutant loads.
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4.3.3.3 Infrastructure Characteristics
Combined, separated and SW sewers are a significant component of a community’s infrastructure.
Development of a plan to abate wet weather pollution should thus include consideration of the collection system,
"¢WWTPs, and other related infrastructure components.
Some collection systems are 50 to 100 years old. Other systems were designed for a smaller population or a
less impervious land than currently exists. Such issues can affect the conveyance capacity of these systems.
An assessment of the structural condition is important for two reasons. First, it may provide a rational basis
for separating the sewer system, an abatement strategy used for CSO. Second, it may provide a basis for estimating
the financial resources required to maintain the present level of service. Collapsed or clogged sewers will require
investment to improve or maintain service.
In some urban areas, in addition to concern for the receiving water body, a significant public health and
safety concern from basement and street floodir~g may also exist. Increasing conveyance capacity to mitigate basement and/or street flooding could have a major impact on developing a plan for wet weather pollution abatement.
In some areas, the importance of protecting basements relative to street flooding could point the program toward
sewer separation or use of inlet controls to avoid overloading.
Wet weather pollution abatement facilities may affect existing WWTPs and residual solids handling. Use of
existing WWTPs as part of a wet weather pollution abatement plan will affect the amount of land available for
future upgrading or expansion. Consideration should also be given to converting decommissioned WWTPs to wet
weather pollution treatment plants rather than abandoning them.
Wet weather pollution abatement facilities will require careful consideration in siting; however, disruption
during construction and interference with other utilities can be expected. Investigation of other urban improvements, such as road repairs or flood control, may lead to ways of mitigating disruption and interference by undertaking multipurpose projects. Coordination of construction activities with road or street surface improvements
could be a major cost saving. In some areas it may be prudent to keep utility corridors free from obstructions or to
coordinate general locations and depths of crossings.

4.4 Receiving Water Impacts
The specific receiving water impacts from wet weather pollution vary depending on the urban, environmental, and infrastructure characteristics. Depending on the particular combination of these factors, wet weather pollution impacts can be visible and intense. The size and type of the receiving water body determine its ability to dilute
and assimilate intermittent wet weather pollution without toxicity. Therefore, receiving water impacts should be
evaluated based on each site’s particular characteristics. In each case, wet weather pollution impacts can be evaluated with respect to three basic considerations:
¯ water quality changes and effects on aquatic organisms,
~ public health risks, and
¯
aesthetic deterioration.
4.4.1

Water Quality Changes and Effects on Aquatic Organisms
The wet weather pollution impacts on receiving waters depend on the rate and volume of the d.ischarge, the
degree of mixing and dilution, and the receiving water’s assimilative capacity. Obviously, the larger the water body
and smaller the discharge, the better likelihood of minimal impacts. For example, in some large rivers and estuaries, wet weather pollution has minimal impacts because of rapid dilution and mixing. In contrast, small streams
that receive wet weather pollution with little dilution can be severely affected even for small storms. Therefore,
solutions to wet weather pollution require site-specific monitoring and evaluation.
Most water quality impacts are measured by a determination of the increases (or decreases) in receiving
water concentrations of toxicants as they relate to a violation of water quality criteria or standards. Such criteria are
generally used to assess the potential for effects on aquatic organisms and impaired use. Although wet weather pollution is intermittent, the resultant problems may not be temporary and can persist to varying degrees. Figure 4-2
provides preliminary guidance for the time frames to be considered for different water quality problems. These different time frames can require different strategies for monitoring and calculating wet weather pollution impacts.
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Figure 4-2. Time Scale for Wet Weather Pollution Water Quality Concerns (Moffa, 1997)

Dissolved oxygen levels, nutrient enrichment, sediment impairment, and toxicity are the major problems
resulting from wet weather pollution.
Temporary depression of dissolved oxygen levels is a possible water quality problem attributable to wet
weather pollution. Even though SW dilution minimizes the immediate impact, which generally lasts only hours,
dissolved oxygen reductions may impair aquatic growth or reproduction and, in severe situations, cause biologic
mortality. The severity, frequency, and duration of dissolved oxygen reductions caused by wet weather are dependent on the specific receiving water in question.
Nutrient enrichment from phosphorus and nitrogen is another potential problem resulting from wet weather
pollution. Nutrient additions cause increased algae or aquatic weed growth. In turn, this may cause dissolved oxygen problems, reduce biological diversity, degrade aesthetics, or impair use for water supply. In fast-moving
streams, nutrient contributions are typically flushed out before any impact can be realized, but in slower-moving
water bodies the nutrients accumulate and assimilate into the biota. Sources of nutrients cannot easily be distinguished. However, performing relative comparisons of seasonal nutrient loadings at critical locations in the watershed can aid in the assessment of nutrient enrichment and eutrophication.
Another common problem from wet weather pollution is accumulated bottom-sediment contamination. Wet
weather pollution typically has high levels of suspended’ materials that settle to the bottom in receiving waters. The
accumulation and persistence of solids in sediments are typically long-term, not transient problems. The results can
be high sediment oxygen demand due to biological oxidation and accumulation of toxic substances in the sediments. These conditions are usually present in slower-moving rivers, estuaries, or lakes, but not in fast-moving
streams where sediments are routinely scoured from the bottom. Sediment criteria and standards for evaluating the
severity of a problem are lacking. The U.S. EPA provides general guidelines for disposal of dredged sediments (EPA,
1997; EPA, 1977), but beyond these, the significance of sediment contamination should be evaluated on a sitespecific basis.
Receiving water toxicity is the fourth general impact from wet weather pollution. In general, toxicity problems
fall Into two categories: (1) acute toxicity at higher concentrations, cansing short-term mortality, or (2) chronic, longterm exposure to toxins, causIng reduced growth and reproduction. Acute effects can often be observed as immediate fish kills or severely reduced biological diversity. Chronic effects are more subtle and harder to identify but at
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times can be observed by lower productivity and biomass (numbers of organisms), by bioaccumulation of chemicals, or by reduced biological diversity. Fortunately, chronic effect~ generally do not result from wet weather pollution because discharges are intermittent and infrequent in nature.
Toxic discharges from wet weather events can be a concern in industrialized areas served by combined sewers. Pretreatment programs are a good source of information to screen for potential toxicity from rainfall events. The
more common toxicity concerns are for ammonia and dissolved trace metals, but concentrations generally are
diluted enough to be of little concern. Preliminary screening for toxic effects can be performed using average dry
weather discharge concentrations in combination with wet weather peak hourly flow rates for calculating a range of
dilution. If such considerations are relevant to a site, then existing state and U.S. EPA water quality criteria are available for making preliminary assessments (EPA, 1986).
4.4.2

Public Health Risks
The major source of concern related to wet weather pollution, a concem in nearly all types of receiving
waters, is the public health risk associated with diseases caused by pathogenic bacteria and viruses that may be carried in excrement. When people are exposed to contaminated receiving waters through wading, bathing, shellfish
ingestion, and fishing, they risk becoming ill. Levels of bacteria observed in wet weather pollution varies. CSOs and
SSOs have higher pathogenic bacteria counts than SW discharges; nonetheless, each type of discharge genera!ly contains bacteria counts that are several orders of magnitude greater than applicable receiving water quality standards.
For this reason, wet weather pollution can cause potential problems even in receiving waters with very high dilution. The potential risk is typically greatest at the beginning of a wet weather event, due to the "first flush" effect
that delivers much of the waste that had accumulated during the preceding dry weather period. However, the risk
can diminish quickly thereafter due to bacterial die-off, settling, and dilution. Significant public health risks from
exposure to pathogens rarely persist more than two or three days after a storm overflow event. Wet weather pollution laden with bacteria is a special concem during warm weather when water contact recreation peaks and human
exposure is greatest.
Protecting public health from exposure to microbial pathogens is complicated by the extreme difficulty in
measuring concentrations of pathogenic organisms. For this reason, water quality standards are based on the presence of more easily measured indicator organisms. The most commonly used indicator of fecal materials has been
fecal coliform bacteria, based upon work of the U.S. Department of Interior’s National Technical Advisory
Committee in 1968. Many state water quality standards are based upon this work, and consist of a standard of 200
fecal counts/100 milliliters (ml) for total body contact recreation, and 1,000 fecal counts/100 ml for partial body contact recreation. U.S. EPA revised these suggested nun4bers in 1986 to be based upon concentration of Escherichia coli
and enterococcL
Generally, receiving water concentrations above 200-1,000 organisms/100 mL are considered to represent a
greater disease risk. Concentrations of indicator bacteria in wet weather pollution usually number in the millions,
and hence, dilution is rarely sufficient to eliminate all potential risk. Therefore, increased public health risks from
wet weather pollution is a potentially serious issue. At times, the concern may be only transient and local (near discharge location), but in many systems the concern may extend for miles and days beyond the discharge. In all cases,
wet weather pollution risks to public health should be given the highest priority.
4.4.3

Aesthetic Deterioration
Aside from physical/chemical contamination and public health risks, wet weather pollution can also impair
the aesthetics of receiving waters. Wet weather pollution can contain an assortment of debris from runoff and
wastes from sanitary sewage that are obvious and unsightly. Increased suspended solids, sanitary debris, plastics,
floatables, and oils and grease are generally associated with wet weather pollution. Such debris is common to all
receiving waters, but may persist for different periods depending on the current strength and dilution. Although
aesthetic impairment may not reduce aquatic health or cause obvious human health risk, it does have socioeconomic significance. Debris and suspended solids from wet weather pollution can reduce recreational use and appreciation of receiving waters, thereby limiting recreational expenditures and near-shore development. Increased
suspended solids can cause reduced water clarity, which also affects recreational use. Because aesthetics are typically an integral component of a water’s designed use, aesthetic impairment can be considered a violation of water
quality standards. Quantitative measures of aesthetic reduction are rare, but visual observations and resident interviews often adequately define the scope of the problem.
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4.5

Monitoring/Modeling of Impacts

In every wet weather pollution abatement study, there is a recurring debate on the best means to define
impacts and benefits of alternative control strategies. Should it be monitoring or modeling? Practically speaking, it
is not an either/or decision, but rather how much of each. The two activities need to be balanced and designed for
an integrated assessment. Monitoring is needed to identify existing problems, define baseline conditions, and support the development of reliable and verified mathematical models. Nothing provides stronger evidence of existing
receiving water impacts than actual measurements and observations. However, monitoring alone has limitations;
therefore, modeling should generally be used to complement monitoring and to forecast and analyze conditions
other than those monitored.
4.5.1

Monitoring Impacts
Receiving water monitoririg to document wet weather effects requires an integrated approach combining biological, chemical, and physical parameters, especially considering the biological community, the physical habitat,
aesthetics, human health, contaminated sediments, and ambient water quality. Relying on water quality alone may
be misleading. Monitoring programs should include initial wet weather pollution reconnaissance surveys involving
a few stations downstream of a discharge and at least one station upstream. The reconnaissance monitoring should
be conducted during seasons expected to encompass the most significant impacts and extend from a day before a
storm to as much as four days afterwards. Parameters should include BOD, dissolved oxygen, temperature, bacteria, and other parameters suspected of having impacts, plus visual observations for debris and floatables.
Occasionally, routine fixed-frequency monitoring data can be used to assess trends, the presence of impacts, and the
periods or seasons when the receiving water is most susceptible to wet weather pollution. However, most often the
timing of the fixed-frequency sampling does not coincide well with storm impacts. Therefore, surveys should be
designed with this specific need in mind.
The reconnaissance surveys should be used as a basis to design more intensive surveys in terms of sampling
location, duration, and frequency. Subsequent to the reconnaissance survey(s), at least two or three additional intensive surveys are recommended to better define impacts for different conditions and support model development.
Often, impacts are only evident for large storms and not apparent for the smaller events. Hence, multiple surveys
are recommended for defining the recurrence of problems and representing a fuller range of conditions.
In general, station locations and frequency for intensive surveys must be in sufficient numbers to clearly
define spatial and temporal trends. Sufficient usually means sampling every 3 - 6 hours at stations located with time
of travel between locations of approximately 6 - 12 hours. In rivers, the sampling logistics are the simplest because
all impacts flow downstream. Station locations and timing are easy to define. For estuaries, choosing station locations is still relatively easy, but consideration of tidal movement and timing becomes important. Sampling at fixed
times in each tidal cycle (usually a slack) are most desired to help standardize analysis and presentation of the data.
For lakes, timing is less difficult, but station locations are more difficult to select due to multidimensional and sometimes erratic transport. In lakes, drogue or current studies can be used to define current transport. The circulation
patterns in a lake may vary depending on wind stratification and other variable factors. Therefore, a network of
lake stations should be set up to encompass the probable horizontal and vertical transport directions. Preliminary
data can be used to refine the sampling network. Also, reconnaissance data may show minimal localized effects, in
which case coarse whole-lake sampling may be more appropriate than a localized network. In all cases for rivers,
estuaries, and lakes, the reconnaissance sampling is indispensable for defining adequate station locations and sampiing frequency.
The sampling parameters should focus on the anticipated wet weather pollution related problems. However,
all wet weather pollution impact surveys should routinely include measurement of bacteria, dissolved oxygen,
BC)D, and ammonia. Temperature and visual observations of cloud cover, sunlight, water transparency, floatables,
debris, and other conditions are inexpensive and should also be routine. Daily composites are usually suitable for
other parameters such as nutrients and chlorophyll. Toxic substances, such as trace metals, typically need only be
measured immediately before the storm to define pre-storm conditions, immediately after the storm to define maximum impacts, and at the end of the survey to determine persistence. Diurnal dissolved oxygen variations due to
photosynthetic activity can be very important and, if present, generally dictate the need for continuous monitoring
and/or station measurements at 3-to-5-hour intervals. Photosynthetic activity can often confuse or mask the interpretation of wet weather pollution impacts on dissolved oxygen, especially since a reduction in both sunlight and
photosynthesis usually accompanies storms. Therefore, if high productivity is present, careful evaluation of diurnal
and light conditions is essential.
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Some special note should be made concerning the scheduling of storm event monitoring. Obviously, it is
impossible to "plan" for storms to occur conveniently for sampling, and it is also generally impractical to use automatic samplers for the receiving water. Therefore, a well-developed mobilization plan is essential to capture immediate post-storm impact, since impacts related to solids, bacteria, and toxins are best captured immediately after the
storm, during the first flush of pollutants from the sewers. Weather forecasting services and routine fixed-frequency
monitoring programs can also be valuable sources of pre-storm data and for identifying cumulative impacts.
4.5.2 Modeling Impacts
With data in hand, the planner/engineer can proceed to more fully analyze a wider range of conditions after
developing and calibrating a mathematical model. Models are well suited for providing information not available
from data alone. In particular, models can be used to simulate water quality for conditions not monitored. This
could include larger, more intense storms, or more critical environmental conditions such as lower stream flow. It is
generally infeasible to simply extrapolate to non-monitored conditions from data due to the large number of variable factors without the use of modeling. Modeling incorporates the mechanistic factors of a relationship, thus
enabling more reliable projections under various conditions. The advantage of modeling is that virtually all such
conditions can be assessed quickly. Furthermore, models can be used to examine impacts and benefits from proposed control strategies.
4.6

Cost-Effectiveness Analysis

In simple terms, a cost-effective solution is one in which the most value is received for money expended.
When benefits are plotted against costs, the break, or the "knee" of the curve, is that point where additional benefits
result in more rapidly rising unit costs, or the period beyond which there are diminishing returns, as illustrated by
Figure 4-3. This approach becomes particularly important in light of the dwindling nature of federal and state
monies and the greater reliance on local monies. Local authorities will require more information on the return on a
major investment to improve water quality when making a decision regarding abatement alternatives.

Benefits
Figure 4-3. Cost-benefit Knee of the Curve

4.6,;1

Benefits
~ere are four genera] methods for estLmat~g benefits of water quality management projects (F, PA-625/
4-79-013):
1.

2.
3.

The first method assumes that benefits will automatically be realized from the proposed activity and are
large enough to justify the allocation of required resources. It completely avoids the benefit measurement
problem. An example of this method is the federal requirement for secondary treatment at POTWs
(i.e.,WWTPs).
In the second method, certain water quality standards are associated with the protection of water uses.
Once standards to protect desired beneficial uses have been established, the comparison of projected
water quality with the standards provides an estimate of benefit.
In the third method, estimates of increased water use potential are developed by translating improvements in water quality into numerical increases in usable length of beaches, swimming days, fishing
days, or waterfront property values, to name a few possibilities. This method is, in effect, a refinement of
the water quality standards approach, allowing benefits to be estimated directly.
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4. The best known method is the classical cost-benefit analysis. In this method, each anticipated water usage
has a dollar value assigned as a measure of unit worth or willingness to pay. The actual project usages are
multiplied by the corresponding unit values, and the sum is compared directly to total project costs.
The first approach is unacceptable for wet weather pollution control planning because the benefits are not
obvious; they are highly contingent on both SW volumes and the receiving water. The second approach poses a
near-impossible situation for regulatory agencies to address, particularly during storms when the overflow and
receiving waters are both changing rapidly. Using the second and third approach together (i.e., relating mandated
water quality requirements to lost resources and real benefits of recovery) appears to offer the most effective means
of obtaining approvals and funding from all levels. The fourth approach involves a great deal of subjectivity and
could result in lengthy dialogue over the unit worth of various usages on both the local and regulatory levels.
4.6.2

Design Conditions
Once data are gathered and modeling is performed to characterize wet weather pollution and identify water
quality impacts, a basic decision becomes necessary: What combination of storm event and receiving water conditions should be selected for abatement? To answer this question, the joint probability of a specific storm occurring at
a specified receiving water stage must be understood. For example, a 1-year storm occurring during a high river
stage condition may easily exceed a once in 10-year occurrence. Thus, it becomes necessary to review rainfall
records in combination with receiving water flow records before selecting design conditions.
4.6.3

Methodology
This section outlines a general methodology for determining cost-effective solutions. The general approach for
analysis of wet weather pollution abatement is illustrated in Figure 4-4.

/ SELECTED WATER QUALITY

A.

C.

FREQUENCY OF’ RL~TURN (YRS)

ABATEMENT ALTERNATIVES

AT S~LECT’i~D DE:SIGN STORMS

D.

FREQUENCY OF" RETURN
STORM SIZE

Figure 4-4. General Approach for Cost-Effective Analysis

Subfigure A illustrates the relationship between total volume discharged from a system and accumulative
peak rate versus the storm size in terms of frequency of return. Generally, frequency of return is based on a constant
duration such as two hours and varying rainfall intensity. The Storm Water Management Model (SWMM) can be
used to develop total volume discharged, which represents total discharges irrespective of their location. This model
is valid for developing a uniform set of design conditions throughout a system. In large systems with a wide range
of receiving water types (e.g., small streams and large bays), it may be desirable to develop this relationship for each
specific water body. Such a curve can also be developed for an accumulative peak rate, which is the summation of
peak rates of all discharges at a given frequency storm, irrespective of the timing of the peak. This parameter is an
indication of the peak carrying capacity of the system and complements the plot of total volume. These data can
then be plotted to yield a curve as illustrated by Subfigure A, which can be used to designate the "selected storm"
storm condition. At some storm frequencies, the system can no longer accept more SW flow, resulting in street
ponding and either subsequent discharge to the system or evaporation or infiltration into the ground.
Subfigure B illustrates the relationship between receiving water flow and the extent of violation at the selected
design storm (e.g., 1-year frequency of return). This relationship must be plotted for each of the water quality
parameters of concern. This particular curve is more illustrative of the relationship for bacteria where the degree or
extent of violation increases as the dilution from water flow decreases. At some point in the decision-making
process, a receiving water flow must be selected which is reasonable when combined with the probability of the
particular storm frequency chosen. A reasonable receiving water flow might represent the dry months of July,
August, and September, when the highest intensity storms are expected. Once the evaluation for each of the water
quality parameters is performed, the required removals can be determined.
Subfigure C, given the removals required, can then be developed on the basis of specific abatement technology. Various abatement alternatives that would accomplish the same reductions can be evaluated with respect to
present-worth costs. Costs have been selected merely as a comparative term. In many cases, the Y-axis may represent a combination of regulatory, institutional, and local requirements, in addition to costs.
Subfigure D, given the selected abatement alternative, is a plot of the variation of different-sized facilities for
that alternative, as required to treat different sized storms against the relative costs. In this way, a final evaluation of
the most cost-effective sized facility can be determined.
4.6.4

Financial Capability Assessments
A community’s financial capability is particularly necessary in the case of wet weather pollution abatement
because there are no clear standards in most states, and the selection of a "design" storm has become a subjective
decision based upon cost-benefit relationships. Additionally, other pollutants from a watershed may preclude the
attainment of the fishable-swimmable goals of the Federal Clean Water Act Amendments of 1972.
A community’s financial capability may be assessed by identifying the following seven factors:
1. median household income,
2. total annual wastewater and wet weather pollution abatement control costs per household as a percent
of median household income,
3. overall net debt as a percent of full market property value,
4. property tax revenues as a percent of full market property value,
5. property tax collection rate,
6. bond rating, and
7. unemployment.
In 1996, the U.S. EPA released a draft guidance document on economic capability for communities with CSOs.
The document, "Draft CSO Guidance on Financial Capability Assessment and Schedule Development," established
boundaries for compliance schedules for CSO communities implementing U.S. EPA’s national CSO policy. Although
this information was written with respect to CSO, it is applicable to all wet weather pollution.
The following is a summary of the guidance developed by the CSO Partnership (The CSO Bulletin,
April 1996).
The guidance proposes a two-step approach for calculating economic capability. The first step focuses on the
financial impact of current and proposed wastewater and CSO controls on individual households. The second step
examines the debt, socioeconomic, and financial condition of a CSO community. The results of both steps are then
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combined into a "Financial Capability Matrix" which is used to assess the financial burden attributable to CSO controls and to establish what U.S. EPA views as approprihte compliance schedules.
The first step calculates a residential indicator (RI), a measure of the CSO community’s average cost per
household for existing and proposed wastewater treatment and CSO controls, expressed as a percentage of local
median household income (MHI). The guidance proposes establishing three ranges for RIs with RIs of less than
1 percent MHI characterized as imposing a "low" financial impact, RIs from I or 2% of MHI imposing a mid-range
impact and RIs above 2% of MHI imposing a high impact.
The second step considers a community’s financial capability indicators. U.S. EPA specifies six proposed indicators in the guidance for evaluating community debt, socioeconomic, and financial conditions that affect a community’s financial capability to implement CSO controls. The results of the six indicators are used to classify the
community’s financial capability as "weak," "mid-range," or "strong."
The results these two steps are then combined in a financial capability matrix that provides the basis for the
permittee and NPDES permitting authority to negotiate an appropriate compliance schedule. The financial capability matrix divides communities into three categories based upon their calculated burden under the guidance (low,
medium, or high), with equal weight given to the community’s RI and financial capability indicators.
Finally, the guidance proposes the following general boundaries for compliance schedules based upon a community’s calculated burden:
Low burden:
Mid-range burden:
High burden:

0 - 5 year compliance schedule
5 - 10 year compliance schedule
10 - 15 year compliance schedule

According to the U.S. EPA guidance, communities in the "High burden" category may be able to negotiate
compliance schedules as long as 20 years.
The lack of supporting information to explain and justify U.S. EPA’s selection of the residential indicator categories and the financial capability indicator categories will make it difficult to evaluate whether the proposed categories are appropriate for CSO communities nationwide. For example, U.S. EPA does not provide any discussion of
the number of CSO communities that can be expected to fall into the three categories proposed in the Financial
Capability Matrix (low, mid-range, or high burden). Also, it is unclear how U.S. EPA arrived at its proposed ranges
for the compliance schedules for communities falling within the three categories of financial burden.
An example of how a financial analysis can be performed is illustrated in the case history of Syracuse, N.Y.
(Section 5.2.5).
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CHAPTER 5.0

CSO BENCHMARK DATA AND CASE HISTORIES
5.1

Benchmark Data for CSO Communities

The following section includes benchmark matrices for general CSO community statistics (Table 5-1), CSO
public participation (Table 5-2), CSO systems characterization (Table 5-3), issues driving CSO technical considerations (Table 5-4), and C$O financial considerations (Table 5-5).
5.2

Case Histories for CSO Communities

Case histories for CSO communities include Atlanta, Ca., Augusta, Me., Decatur, Ill., San Francisco, Calif., and
Syracuse, N.Y. Each community represents an important and distinct element of the CSO abatement process. For
example, the Atlanta case history highlights CSO policy interpretation, Augusta highlights the cost-benefit analysis,
Decatur highlights one of many technical approaches, San Francisco highlights the evolving funding basis for CSO
abatement, and Syracuse highlights a staged construction approach that meets the presumption and demonstration
approaches of the federal CSO policy.
CSO Community Characteristics
¯
¯
¯
¯

Population
CSO Area
Annual Rainfall
#.of Discharge Points

700,000
> 10,000 Ac
50"
7

Distinctive C$0 Community Attributes
¯ Existing natural drainageways used as original sewers
¯ Intensive legal negotiations
¯ CSO policy interpretation
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Table 5.1 CS0 Community Statistics

,,,

..

Receiving H2O Type
~ ~< <~ ~: m= ~ 0 0 ~~ ~ ~ = ~ "~
.~
¯
Estuary
Harbor
Lake
¯ ¯
¯
¯
Ocean/Bay
¯ ¯ ¯ ¯:¯ ¯
River
¯ ¯ ¯ ¯ ¯ ¯i¯ ¯
Stream
¯
¯
¯#
¯
¯1¯
Population
<500,000
¯
¯ ¯= ¯
¯¯
¯¯¯¯
¯
¯ , ¯ j
500,000- 1,000,000
¯ ¯
¯
>1,000,000
CSO Area
<1,000 Ac

¯¯

~Z
¯
¯ ¯

n- n- u~ r~ ~’ ~ ~:
¯
¯
¯ ¯ ¯
¯
¯ ¯
¯
¯ ¯ ¯
¯ ¯
,
¯¯

¯

¯¯¯

¯
¯

¯

¯

¯ ¯

¯!
¯

¯ ¯
¯
¯
1,000- 10,000 Ac
¯
¯I¯
¯
>10,000Ac
¯ ¯ ¯ ¯
¯I¯
¯ ¯
¯ ¯
¯~¯
¯ ¯
Annual Rainfall
0-20"
¯
20-30"
¯i
30-A0"
¯
¢i
¯ ¯
¯
¯ ¯ ¯
¯
¯ ¯
40-50"
¯
¯!¯
¯ ¯ ¯
¯ ¯ ¯
¯
> 50"
¯
# of Discharges to Public Waters
¯ ¯

<10

¯
10-50
50-IO0
>100
Annual Wet-Weather Dischar
<10 MG
10-100 MG
100-1,000 MG
>I,000MG

¯ ¯

I

¯ ¯

¯

! ¯ i¯

¯

I¯

¯

¯

¯
¯! ¯ ¯

¯
¯

¯ ¯1 ¯ ~’

¯
¯ ¯

¯

¯ ¯

¯

¯

¯
¯

Not Answered

¯ ¯i¯ ¯

¯

¯
¯ ¯

¯

¯ ¯

¯

¯i¯ ¯

¯

Questionnaire Date: July 1998.
5.2.1

Atlanta, Ga.
Atlanta is a typical case where small, intermittent streams and rivers evolved into combined sewers. Before
the city developed, these streams flowed from what is now the center of the city either west to the Chattahoochee
River and on to the Gulf of Mexico, or east to the South River and on to the Atlantic Ocean. As the city grew, san.itary flows and SW were discharged into these waterways. Odor and health concerns led to the enclosure of the
streams in pipes that became the present-day combined sewer system. As the city continued to exp~d, construction
of combined sewer systems ceased and separated systems were initiated. The city’s combined sewer system is
located in the older, central business district and serves as headwaters to several small streams.
Improvements are currently being made to the WWTPs to meet effluent phosphorous limits (not to exceed
0.64 rag/l). In addition, the Georgia Environmental Protection Division is calibrating a new model that will be used
to derive TMDLs. The results of this model may affect future permitting. The model considers the urban s~eams
that are a direct result of overflows as point sources to the Chattahoochee.
Georgia first issued NPDES permits for CSO discharges in 1992. Atlanta’s NPDES permits for all CSO treatment facilities are identical. The permits require that CSOs not violate water quality standards.
Atlanta’s first CSO treatment facilities were built in the mid-1980s to address water quality problems in the
South River Basin. The ¢ontrois included two first-flush storage and treatment facilities and two small sewer separation projects. Additionally, five on-line screening and disinfection facilities were designed in 1989 to control CSOs in
the Chattahoochee River Basin.
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Table 5.2 CSO Public Participation

Level of Pa~icipatlon
React~e
Minimum required by Law
Type of Padicipation
Brochures / Pamphlets
Pu~ic Addresses thru Media
Telephone Ho~ine
Educa~on & Awareness
Public Concerns
Facil~ Construc~on
Cost for Abatement
Street & Basement Flooding
Public Health

Water Quali~
Minimal
Questionnaire Date: July 1998.
Before the facilities were constructed public dissension grew and the state legislature passed a bill mandating
that "discharges from CSOs shall not cause a violation of water quality standards." As a result only three of the five
CSO treatment facilities were constructed as originally designed and delays in construction caused the city to incur
significant fines.
Citizen concerns continued and in 1996, a lawsuit was filed against the city claiming that CSOs violated water
quality standards for metals and fecal coliform. In 1997, a federal district judge ruled in favor of the plaintiffs, saying that the concrete culverts into which CSOs discharge are waters of the state and therefore must meet water quality standards. The district court ruling and subsequent consent order are currently in negotiation. Various
improvements to the CSO facilities include storage and treatment, relocation of outfalls, and separation. These
improvements are estimated to cost between $400 to $600 million.
Motivated by the public dissension, in 1996 the Metro Atlanta Watershed .Initiative was started to deal with
citizen concerns and regulatory ambiguity; integrate and prioritize CSO controls to best use available money; and
coordinate city agencies and stakeholders. As presented in Table 5-6, the watershed initiative faced many
challenges.
The initiative started a comprehensive watershed study that was designed to determine the current conditions
and uses of the urban streams, assess the type and magnitude of various impacts on these streams, and evaluate
and recommend options for improving the water quality in the streams. However, the watershed study was dealt a
major set back when a judge ruled that waters of the state begin at CSO discharges. Therefore, water quality standards need to be met in the small, intermittent streams that are solely produced by CSO discharges. As a result the
watershed study was replaced by a mathematical model of the combined sewer system that simulates the impacts
of the point-source CSOs.
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Table 5.3 CS0 Systems Characterization

"- Model
Mathematical
for Flow Estimates
Y~

No

~. ~

I~1~1~1~1

IIII

Wa~rshed Approach to Consider
Other Wet-Weather Impacts

Current Wet-Weather Abated Pollution
Municipal PointSource ¯ ~
Urban Runoff
Agricultural Runoff
Rural Non-Point

##

Future Wet-Weather Abated Pollution
Municipal Point Source
#;#~
Industrial Point Source
Agricultural Runoff
Rur~ Non-Point
Questionnaire Date: July 1998.

Current funding for the watershed initiative is $2.6 million. The City of Atlanta presently is the sole funding
source, even though the watershed plan includes other communities and jurisdictions. The estimated cost for bringing the urban streams to good/fair standards for biotic indices, a goal created through the initiative, is approximately $1.4 billion.
References and Contacts:
U.S. Environmental Protection Agency and Water Environment Federation, Draft Urban Wet Weather Case
Studies. Prepared for "Winning the Challenge of Urban Wet Weather Workshop," June 28, 1998, Cleveland, Ohio.
Ms. Tyler Richards, Operations Manager
City of Atlanta Wastewater Services
2440 Bolton Rd. N.W.
Atlanta, GA 30318
5.2.2

Augusta, Me.
The combined sewer area of Augusta, Me., comprises approximately 620 acres with 40 diversion strf~ctures
and 29 active CSOs that discharge either directly to or into tributaries of the Kennebec River, which serves as an
excellent fishery as well as a heavily used recreation area. Eleven alternatives were evaluated as part of the CSO
facility plan. Evaluated storm frequencies were based upon the system capacity curves shown in Figure 5-1. Due to
the large size of the Kennebec River, the primary water quality concern was bacteria.
Figure 5-2 illustrates maximum E. Coli concentrations in the Kennebec River at a minimal flow of 1,000 cubic
feet per second (cfs) for different recurrence interval storms. As shown, the 1-year recurrence interval represents the
knee of the curve. Consequently, a series of abatement alternatives were evaluated for the 1-year storm. Presentworth costs for several prime alternatives are illustrated in Figure 5-3. The least costly alternative included the construction of two satellite vortex facilities; however the second least costly alternative, which included a single vortex
facility at the WWTP, was selected due to nonmonetary factors such as facility siting, the desire to avoid satellite
facilities, and flexibility for future expansion or upgrades.
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Table 5.4 Issues Driving CS0 Technical Considerations

~

In Progre~
R~a~on for CSO Abatement
Planned Sewerlmprovemen~

#

>.

#

<

~

#~e

~e ¯

¯

e e e~el

ee
#J#J#Je

Sign~cant Poll~on Event
Regulatow Requirements

#

Not ~swered
R~elvlng H20 Criteria
BOD
@
Bacteria
~ ~ ~ ~I~
Dissolved Oxygen
#
Fish Kills ....

#

#i#

~
@
~
@
@
~~ ~~
~ ~ ~i~ ~ ~ ~ ~ ~ ~ ~
i#
#
#
#
#

@
~~
#~##:

#

#

F~w
Nu~ients
pH

#

#

Abatement Te¢h Selection
Regulato~ Requirement
Sp~1fied Storm
Selected T~hnologles
F~w Balance Me~od
FIo~lipping
Maximize Existing Trea~ent

~
@
@

Rainleader Disconn~on

¯

Separa~on
Seffiing Tanks
System Storage(in)
System Storage(out)

¯

Selec~on In Progress

~
@~

~

.
~ @

¯

#

~i@

,

’

~

#

~

# #
#
##
# # #

#
#

~

#~
#~

##
##

#
#

#

~

~

~

# # # .
~ # #

#

~e selected alternative involves retro[it~ the exJst~ ~T? to i~c]u~e a CSO-re~ated b~pass to
o[ ~u~sta’s cutest a~ua[ CSO volume. O~e~ ~mp~ove~e~ts ~nvo[ve co~str~ct~ co~so[J~atJo~ co~u~ts,
CSO pump~ stations, ~d a vortex ~eatment f~citJt~ at ~he site o[ the ~T~. ~is solutJo~ has been ~prove~
U.~. ~A an~ ~e State o~ ~aine Departme~ o~ ~vironme~ta~ P~otect~o~.
~e ~e~o~ts to ~he ex~sti~ W~ include ~ew headworks that co~a~ mecha~ca] screens an~ an ae~ate~
~t chamber; new ~ist~buUon statures; an~ ~ew h~h-~ate ~isJn~ecUon tec~oto~>~ Curre~H~, whe~ peak ~ow
the WWT~ approaches 9 million ~aHo~s per da~ (~CD), excess ~ow Js bypasse~ to ~he chiori~e co~tact
physical ~e~t~. ~e retro~t ~mprovements writ atiow the ~uH 29 ~D o~ co~ecte~ ~terceptor c~pac~t~ to
receive p~eJim~a~ treatment. Dai~ m~ximum ~ows o[ ~2 ~C~ will receive second~r~ t~ea~ent, and 17
will ~eceive prJma~ t~ea~e~t ~ollowe~ ~ ~-~a~e
Later phases of the CSO abatement program will include a consolidation conduit to intercept CSO discharges
t~oughout the system ~d convey the ~ow to the ~; three new vortex separators at the ~; and addiHonal ~gh-rate dis~fec~on volume at the ~. After all phases are completed, ~e to[aI i~uent peak ~ow
capaci~ to the ~TP will be ~creased ~om 29 MGD to 107 MGD. Up to 78 MGD will be treated ~ the vortex
separators. ~e phases of ~e CSO abatement program are sched~ed to be completed by 2009.

Benchmarking Decision Criteria for Urban Wet Weather Abatement

5-5

R0018273

Table 5-5. CSO Financial Considerations

CSO Area
1,000-10,000A¢ ¯ ¯
>I0,000 A¢
# of Wet.Weather Facllltle$ Built

¯¯¯¯¯¯¯¯

I¯

10-50
50-100
>100
Estimated Past Cost
<10 Million
¯
10-50 Million
50-100 Miltion
100-500 Million
¯
>500 Million
Not Answered
Estimated Future Cost
Abatement Complete. O&M Only
<10 Million
¯
10-50 Million
50-100 Million
100-500 Million
>500 Million
!¯
Not Answered
Funding Source
City Funding
Federal Grant Money
" I¯
Increase Sewer Rates ¯I¯
Increase Taxes I I
Innovative Technology Grant
Investment Income form Bonds
Revolving Loan
¯
State Grant Money
Currently Seeking Funds
Not Answered

¯

¯i

¯

¯
¯
¯

¯

#¯

¯
i¯
¯

¯!

¯

I¯
¯
¯

¯
¯

¯
~
¯’
¯

¯
¯:

¯
¯

¯
¯

¯

¯
¯
¯

¯
¯

¯’
¯ ¯
¯ ¯
¯

¯

¯
¯

¯
¯

¯

¯¯¯
¯

¯

Cost Estimates ENR: 5921 July 1998
Questionnaire Date: July 1998,
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RECURRANCE INT~VAL (yaara)

Figure 5-1. Recurrence intervals vs. Total Peak Flow, Augusta, Maine
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2, U~f~l e~lrage CSO dlschlr~e oncentra6on of ~0,0(X) c~lonie~/100 ml
3, F-.I~ bec Rh~r flow at 1.000 cfl

Figure 5-2. Recurrence |ntervai vs. E. Coil Count, Augusta, Maine

Figure 5-3. Present Worth Costs for CSO Abatement Alternatives, Augusta, Maine

Table 5-6. Watershed Initiative Diffucluties
* Judicial interpretation of regulatibns

, Funding

¯ Litigation hampers open process

¯ Communication among organizations

¯ Many ancillary projects
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References and Contacts:
Moffa, Peter E. (1997) Control and Treatment of Combined Sewer Overflows, Van Nostrand Reinhold,
New York, N.Y.
Mr. Steven D. Freedman, P.E., Vice President
Earth Tech, Inc.
500 Southborough Drive
South Portland, ME 04106-3209
5.2.3

Decatur, Ill.
CSO Community Characteristics
¯
¯
¯
¯

Population
CSO Area
Annual Rainfall
# of Discharge Points

95,000
7,000 Ac
40"
4

Distinctive CSO Community Attributes

¯ CSO abatement program cmpleted in 1992
¯ Operation of full-scale CSO treatment facilities
including one EPA swirl concentrator and six Fluidsep
units

Decatur, Ill. is located in the center of Illinois along the Sangamon Riven A dam on the river forms Lake
Decatur, which serves as a recreational resource and public water supply. The area has a population of approximately 95,000 and has a heavily industrial economic base. The combined sewer area is surrounded on three sides by
newer sanitary sewers and on the fourth side by Lake Decatur.
Prior to 1992, the CSO outfalls discharged directly downstream of the Lake Decatur dam. During the summer,
brief rains caused the combined sewers to overflow; however, the rains did not produce enough runoff to cause the
lake to spill over the dam. Therefore, the sewer overflows resulted in stagnant pools and subsequent fish kills.
The city and sanitary district began facilities planning in 1976. At that time the WWTP was frequently overloaded, startdards violations were common, and there was no CSO treatment. Between 1976 and 1980 planning concentrated on the main WWTP. Beginning in 1980 CSO control and treatment became a topic of interest when the
Illinois Environmental Protection Agency (EPA) documented that the CSOs were polluting the river and control was
required.
In 1982 the Sanitary District of Decatur signed a federal consent decree which ordered the upgrading of the
main WWTP, implementation of an industrial pretreatment program, and compliance with Illinois rules and regulations pertaining to CSOs. The consent decree set time limits for completing work in each area. The CSO control
measures were to be completed by 1986, later extended to 1992. The extension helped the cash flow of both the
Illinois EPA Grants Section and local government. The schedule also allowed for a step-by-step approach to the CSO
improvements
The consent decree helped both parties. The sanitary district gained assurance of grant funding for the necessary work, avoided enforcement actions until the completion date, and obtained authority to issue bonds for local
funding. The Illinois EPA benefited by having a federal court order to ensure compliance by a specific date and
gained the cooperation of the Sanitary District.
The overall CSO control plan included four satellite treatment facilities: the McKinley Ave., Oakland Ave.,
Seventh Ward, and Lincoln Park CSO Treatment Facilities. The McKinley Ave. Facility was completed in 1986 and
includes a 500,000-gallon first flush storage tank and a 40 MGD U.S. EPA vortex unit. The storage tank collects the
first 500,000 gallons of CSO, which is later pumped to the WWTP. CSO beyond the first 500,000 gallons is diverted
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to the vortex unit. The Lincoln Park CSO facility was completed in 1992 and was the final and largest treatment
facility. The Lincoln Park and McKinley Ave. facilities are similar in concept; however, Lincoln Park utilizes a 1.33
million-gallon storage tank and four Fluidsep vortex units capable of treating 416 MGD (see Figure 5-4). The total
CSO control plan improvements cost $34.4 million, $20.5 million coming from state and federal grants and the balance coming from the local community.

Figure 5-4. Lincoln Park CSO Treatment Facility
References and Contacts:
Bainbridge, Gee, Milanski & Associates Inc. and Crawford, Murphy & Tilly Inc. (1987) Sanitary District of
Decatur Combined Sewer Overflow Operational Study.
Bainbridge, Gee, Milanski & Associates Inc. and Crawford, Murphy & T~IIy Inc. (1995) Lincoln Park Combined
Sewer Overflow Treatment Facility Operational Study.
Mr. Gary Hornickel, Technical Director
Sanitary District of Decatur
501 Dipper Lane
Decatur, IL 62522
5.2.4

San Francisco, Calif.
CS0 Community Characteristics
¯
¯
¯
¯

Population
CSO Area
Annual Rainfall
# of Discharge Points

727,000
25,000 Ac
21"
36

Distinctive CS0 Community Attributes
¯ CSO abatement program cmpleted in 1997
¯ Diverse funding source
¯ Conversion of WWTP into wet weather pollution
treatment facility

San Francisco is a city of 727,000 people located on a peninsula surrounded by the San Francisco Bay and the
Pacific Ocean. Almost 100% of the city’s 25,000 acres are served by a combined sewer system. Each of the 36 CSOs
discharge into the San Francisco Bay or the Pacific Ocean. The city is highly urbanized, with a large central business
district. Very little space is available for the construction of treatment facilities or large storage and conveyance systems needed to handle CSO.
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March, 1997 marked the completion of the major components of the city’s wastewater fadlity improvement
program. This construction program cost more than $1.4 billion dollars over a 20-year period. The earliest projects
were funded by federal (68%), state (12%) and sewer service (20%) monies. Subsequent projects used state revolving
funds and sewer service charges. One project used U.S. EPA marine CSO funds.
At the time of the 1972 Federal Clean Water Act Amendments, the City of San Francisco was planning
improvements to its wastewater facilities. The State of California directed the city to undertake measures to reduce
impacts from WWTPs and CSOs in the early 1960s. The city’s first study of water quality impacts from CSOs was
completed in 1967.
Motivated by federal and state policy and the need to improve its wastewater facilities, the city committed to
upgrade secondary WWTPs and eliminate SW discharges along the shoreline within reasonable costs, times, and
with minimal public disruption. To meet this challenge, the city developed a "Wastewater Master Plan" (!971) and
an "Environmental Impact Statement and Report" (1974). The original plan was based on cost-benefit considerations; the resulting requirements closely matched those of the federal presumption approach.
San Francisco used a combination of in-line storage, off-line storage, and wet weather treatment. Wet weather
treatment included primary treatment at the city’s two WWTPs and conversion of a third WWTP to a wet weather
facility. In addition the CSO storage boxes were designed to capture large settleable and floatable solids (see
Figure 5-5).

~

S~w~r
Pumped
POTW

Through
Baffle
System to
Remove
Floatables

Storage!l’ransport System
Designed to Collect Solids

Figure 5-5. Typical Storage Boxes for San Francisco
San Francisco appears to be meeting the CSO frequency requirements (see Table 5-7). The number of days
with elevated coliform levels dropped between 78% and 98%. An evaluation of a large CSO storage basin found a
33% reduction in total suspended solids and BOD through the storage and decanting of captured flows.
Table 5-7. San Francisco CSO Frequency Requirements

Waterbody
Estuarine Shellfish Area
North Shore Area
Ocean Discharges
Maritime Area

Frequency
l/year
4/year
8/year
10 / year
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References and Contacts:

San Francisco Public Utilities Commission (June 1997) The Clean Water Act: 25 Years of Progress in
San Francisco.
Ms. Michelle Pla, Manager
San Francisco Public Utilities Commission
1212 Market Street, 2nd Floor
San Francisco, CA 94102
5.2.5

Syracuse, N.Y.
CSO Community Characteristics
¯ Population
¯ CSO Area
¯ Annual Rainfall
¯ # of Discharge Points

475,000
67,000 Ac
37"
66

Distinctive CSO Community Attributes
¯ Cost-benefit Analysis
¯ Staged construction that meets the presumption
and demonstration approaches

The Syracuse is located in Onondaga County, N.Y. and has a population of 475,000. Approximately 40% of the
city of Syracuse’s 16,600 acres are served by a combined sewer system. Each of the 66 combined sewer overflows
discharge into one of three receiving streams that are tributary to Onondaga Lake. Onondaga Lake has become a
matter of national interest as one of the most polluted lakes in the country. This urban lake and its drainage area lie
wholly within Onondaga County and serve as a good opportunity to assess CSO impacts within the context of an
entire watershed.
After a period of more than 25 years of evaluating the CSO problem involving demonstrating various abatement technologies, characterizing the sewer system and receiving waters, implementing a BMP program and performing extensive cost-benefit analyses, a comprehensive CSO abatement program for the city of Syracuse,
estimated at over $140 million, is underway. The final phase of this process began in 1988, when the county entered
into a consent order, and was completed in 1996 upon its signing.
Between 1982 and 1984, the county instituted a successful BMP program. The results showed more than an
85% reduction in annual pollutants to the receiving waters. The major elements of the BMP program were: sewer
cleaning, overflow-structure modifications, and sewer replacement to assure maximum system storage and conveyance to the Syracuse Metropolitan WWTP. Table 5-8 illustrates the improvements as a result of this $10 million
BMP program.
Table 5-8. Pre & Post-BMP CSO Discharge Statistics, Syracuse, N.Y.
CSO Discharge Characterization
Number of Events/Year
Annual CSO Volume (million gallons)
1-year Storm Volume (million gallons)
90 Percentile Storm Volume (million gallons)

Pre-BMP

Post-BMP

165
11,000

56
1,654

72
54

59
40
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Water quality concerns were investigated during the middle 1970s and verified in the early 1990s. These
investigations utilized sewer modeling and flow monitoring combined with water quality sampling and analyses to
estimate CSO loadings to receiving waters. Floatables and bacteria were the parameters of most concern. A bacteria
model was also used to estimate the number of violations, defined as exceeding 200 fecal coliform per 100 ml,
within the Onondaga Lake.
A limited watershed effort became necessary to put the CSO component of solids and nutrients in proper perspective. Agriculture comprises the major land actively outside of the city of Syracuse and the urban areas. Using a
watershed model, solids and nutrient loadings were calculated for an average rainfall year (1991). Table 5-9 illust-rates the loadings relative to the WWTP. The net result was that phosphorus, nitrogen, and solids were found to be
of less significance than was thought before the watershed estimates were made.

Table 5-9. Pollutant Loading Summary to Onondaga Lake, Syracuse, N.Y.

Pollutant
Source
WWTP
CSO
Nonpoint
Total

Total Phosphorous
(Ibs)
% of Total
134,320
16,800

3!
4

275,349
426,469

65

Total Nitrogen
Total Suspended Solids
(lbs)
% of Total
(lbs)
% of Total
7
5,752,620
80
1,167
25,432
1,313,434
7,201,486

2
18

3,739
12,107
17,013

22
71

Several abatement alternatives were evaluated based on costs and benefits. The county chose regional treatment with vortex units and high-rate disinfection because it was the least cosily alternative that met water quality
standards. In addition, the plan includes netting devices for capturing floatables and restoration of an existing5 MG
storage facility.
High cost/benefit projects and projects designed to demonstrate effectiveness were scheduled in the initial
phase. The scheduling of the projects became decisive in that the proposed regional facilities would ultimately meet
both the presumption and demonstration clauses of the federal CSO policy. The next step in the process was to
phase the construction of the facilities over a 15-year, build-out period to provide both a reasonable compliance
schedule and an affordable cash flow. Figure 5-6 illustrates the compliance schedule.
References and Contacts:
Moffa, Peter E. (1997). Control and Treatment of Combined Sewer Overflows. Van Nostrand Reinhold, New
York, N.Y.
Mr. Stephen Martin
Onondaga County Department of
Drainage and Sanitation
650 Hiawatha Blvd., West
Syracuse, NY 13204-1194
5.3

CSO Case Histories and Benchmark Data Discussion

5.3.1

General CSO Discussion
CSOs generally were recognized as a significant source of pollution in the late !960s and specifically identified
at the federal level through the landmark 1972 Amendments to the Federal Water Pollution Control Act. Much of
the CSO work was started through federal R & D programs initiated in the early 1970s.
The activity directed toward CSOs has been greater than SSOs and SW owing to the earlier awareness and
recognition of this type of pollution and, perhaps more importantly, the urgency associated with the health risks
stemming from the sewage component. The intensity of regulatory and municipal activities sharply increased in
1989 when U.S. EPA published the draft National CSO Control Strategy. Until then, in the absence of clear guidelines, most municipalities were unwilling to forge ahead. Upon the release of the National CSO Control PoLicy in
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Figure 5-6. CSO Abatement Compliance Schedule, Onondaga County, N.Y.

1994, many CSO facility plans were revisited to determine compliance with either the presumption or demonstration provisions and to develop the required LTCP.
The most prevalent form of implementation has been BMPs due to the "housekeeping" nature of such steps
and the low cost to benefit relationship. Reductions of annual CSO volume from BMP steps were reported as high
as 90%.
Abatement beyond BMPs was implemented by only a limited number of communities prior to the national
policy. In some cases, communities with high enough state priorities were able to take advantage of federally
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available grant funds. However, for the most part, abatement has taken place after !989 and has not included federal grants. State revolving funds have become available in place of the previous U.S. EPA construction grants
program.
As a consequence of little or no federal or state funding currently available for design and construction, financial considerations have become that much more important, resulting in a greater emphasis on cost/benefit evaluations and reviewing the affordability guidelines within the policy.
Most communities acted to abate their CSOs due to regulatory requirements which can take the form of permit renewals, administrative orders, or consent orders. Generally communities acted upon requirements more or
less in that order.
There is a noticeable lack of consistency from case to case in setting permit parameters, which is understandable in consideration of their site-specific nature and related health risks. States should await site-specific information before setting permit limits.
5.3.2
5.3.2.1

CSO Questionnaire Findings
CSO Communi.t!l Statistics
The communities included in these benchmark matrices represent a range of geographic locations, demographics, abatement strategies and schedules. The differences found between these communities stress the sitespecific nature of CSO control and abatement.
Combined sewer systems serve roughly 950 communities with about 40 million people. Most communities
with CSOs are located in the Northeast and Great Lakes regions, particularly in New England, Ohio, Illinois,
Michigan, and New York. Although large cities like New York, Philadelphia, and Atlanta, have combined sewer systems, most communities with CSO problems have fewer than 10,000 people (EPA, 1998). Most sewer systems have
evolved with the community, and therefore no two systems are identical. For example, some communities such as
San Francisco are served entirely by combined sewer, while others, such as Atlanta, have a relatively old combined
sewer system surrounded by a newer separated system. The wastewater/CSO characteristic for each community is
different and is largely related to the economic base of the community. Some communities such as Detroit have an
industrial economic base, while others like Auburn are residential and commercial in nature. The locations of CSO
communities across the county are illustrated in Figure 5-7.

Figure 5-7. CSO Communities in the US. (EPA, 1998)
5.3.2.2 CSO Public Participation
Based on questionnaire responses, active public participation programs tend to be integrated with a watershed approach. For example, communities such as Atlanta and Detroit (Rouge River) have active public participation and watershed programs. Other communities that have public participation programs are: Astoria, Augusta,
Chicago, Cincinnati, Cleveland, Hartford, Louisville, San Francisco and Winnipeg.
Public participation approaches for CSO abatement programs throughout the country appear to follow similar
trends. The information provided by each municipality suggests that the public participation philosophy was established at or before the initiation of the formal CSO abatement program. At the begiru’fing of the abatement process, a
municipality either decided to actively include the public in the decision-making process or to include the public
only as mandated by law. It is likely that the municipalities that identified themselves as "reactive" were including
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the public as required by law but increased public involvement as public demand grew. The most popular forms of
public participation are newsletters, public hearings/meetings, and newspaper articles. The majority of the public
was concerned about the effectiveness of the abatement strategy to meet water quality and associated aesthetics and
recreational expectations. Construction impacts during implementation of abatement infrastructure were also a
notable public concern.
From the viewpoint of the municipal agency, public participation programs can provide assistance but can
also create obstacles. The clear advantage of engaging the public is recognizing and addressing public concerns
early in the process, thus making the public a stakeholder. This process is best for the community in the long term;
however, as in Atlanta, it may create ancillary work in the short term. Atlanta also noted that open public participation is difficult when litigation is brought by public stakeholders.
5.3.2.3 CSO Systems Characterization
Nearly all communities used a mathematical model to describe their sewer system. The U.S. EPA Storm Water
Management Model tended to be the most preferred model. Communities have found that replicating the sewer
system with a model can answer questions that would be impractical to answer through field measurements and
observation.
Currently, however, most communities are focusing on abating only municipal and industrial point sources
and not embodying the entire watershed and other pollution sources. Such action is driven by federal CSO policy
and lack of policy for other types of pollution (e.g., agricultural runoff). The municipal and industrial point sources
of pollution tend to be more easily controlled and managed at the source, whether it is at the end of a pipe in the
case of a CSO, or a pretreatment program at an industrial site.
Many CSO communities are looking to the future and realizing the need to address nonpoint sources such as
urban and agricultural runoff. As a result, these communities have used a watershed approach to prioritize poilurant sources and plan for the future but have not begun to use the watershed approach to abate pollution.
Some communities have initiated a watershed approach, including Atlanta, Chicago, Cleveland, Detroit and
Syracuse. The watershed approach in Detroit has come to national attention. Wayne County is spearheading the
watershed approach via the Rouge River National Wet weather Demonstration Project (Rouge Project) with funding
from U.S. EPA and local communities. The Rouge Project oversees the 17 combined sewer overflow abatement projects (11 retention treatment basins and 6 sewer separation projects). These control technologies are currently being
evaluated to help quantify their effect on the quality of the river and thereby suggest the most appropriate CSO
method. The following are some findings from the Rouge Project (Rouge River National Wet Weather
Demonstration Project, March 1998):
¯
¯

E. coli concentrations discharged from the CSO treatment basins are small compared to the instream
E. coli concentrations. Instream E. coli concentrations during wet weather are frequently above body contact standards due to non-CSO pollution sources.
Dissolved oxygen sags are attributed to CSO treatment basin effluent and other non-CSO pollution
sources

¯
¯

Dissolved oxygen impairment during dry weather is attributed to a combination of high sediment oxygen demand and low re-aeration due to naturally flat river slope.
CSO treatment basin effluent contributes 15% of instream BOD at points of discharge.

Because CSO control will not eliminate all pollution to the river, the Rouge Project is assessing and implementing nonpoint source controls as well and pollution prevention.programs for watershed residents and businesses. Findings from this study will be shared with other urban watersheds.
Syracuse exemplifies a community that assessed pollution sources from throughout the watershed before
developing abatement alternatives for CSOs. This evaluation included the use of a watershed model, sewer system
model, and geographic information system to calculate solids and nutrient loadings. The major finding suggested
that phosphorous loading from CSOs was less significant than loadings from the WWTP and agricultural runoff.
Identifying that significant phosphorous loadings came from sources other than CSOs allowed the municipality to
proceed with physical treatment and disinfection rather than storage for CSOs, representing a huge savings to the
city.
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5.3.2.4 Issues Driving CSO Technical Considerations
Most CSO communities have completed or are in the process of completing a long term control plan.
However, some variability exists in the initiation of the plan. As documented in the 1994 federal CSO policy, the
LCTP is to be submitted within two years of an enforcement action, which can take the form of a state permit (generally the most preferred) or a specific administrative or consent order. Many large communities, such as Boston
and New York City, were targeted as high priorities by regulatory agencies. As such, enforcement actions were
served even before the federal CSO policy was finalized. On the other hand, medium-sized communities, such as
Gardiner, Me., were a lower priority to regulatory agencies and therefore were not served an enforcement action as
early. In this same manner, small CSO communities may not have to complete a LCTP in the near future because of
their low priority status. The CSO policy states, at the discretion of the NPDES authority, that communities with
populations less then 75,000 may need to comply with only the nine minimum controls. Yet, still other communities,
such as Rochester, N.Y., moved ahead with a LCTP before the CSO policy was developed. The motivation for such a
progressive stance was the availability of federal and state grant money.
Most communities acted to abate their CSOs due to regulatory requirements. These regulations may be
enforced by either the state government (delegated state) or by the U.S. EPA. Communities who have not completed
a LTCP are generally required to complete the plan. Communities who have an approved LTCP are required to follow either the presumption or demonstration approach. If a community follows the demonstration approach, the
critical permit requirements generally relate to an effluent standard. If a community follows the presumption
approach, the critical permit requirements tend to specify some level of capture/treatment. Regardless of the
approach bacteria and floatables tend to be the pollutants of most concern.
Some communities were motivated to abate their CSOs because of litigation. In the case Decatur, the litigation and resulting consent decree helped both parties. The Sanitary District gained assurance of grant funding for
the necessary work, avoided enforcement actions until the completion date, and obtained authority to issue bonds
for local funding. The Illinois EPA benefited by having a federal court order to ensure compliance by a specific date
and gained the cooperation of the Sanitary District.
Almost the same number of communities followed the presumption approach as followed the demonstration
approach; however, the majority of smaller communities followed the Presumption approach. The major advantage
of the presumption approach is that it allows smaller communities that cannot afford extensive water quality monitoring and impact studies to proceed with abatement planning. Some larger communities proceed with presumption approach because it provides an opportunity to avoid any stalemate until a consensus is reached over water
quality impacts. And yet some communities, with diverse combined sewer systems, used both approaches where
appropriate.
The major receiving water criteria were floatables and bacteria. Solids and BOD follow, with nutrients and
dissolved oxygen being the parameters of least concern. These criteria originate from public interest; however, they
are enforced through the CSO policy and ultimately the Clean Water Act. It is clear that the public desires aesthetically pleasing waters (i.e., no floatables) that are safe for recreation (i.e., no harmful bacteria). These criteria are
addressed in the CSO policy as part of the presumption and demonstration approaches. The presumption approach
requires a community to meet any one of three predefined conditions, thereby presuming that water quality requirements are being met. The demonstration approach requires that water quality standards and designated uses be met
on a case-by-case basis consistent with a LTCP, unless uses cannot be met as a result of other pollution sources (e.g.,
natural background conditions). Regardless of the approach, the obligation is to meet the requirements of the Clean
Water Act, the protection of designated uses.
Generally the technology chosen by a community should and did reflect the site-specific nature/characteristics of CSOs within that community. The majority of the communities are planning to implement many different
abatement technologies to most effectively meet water quality criteria. BMPs as prescribed by the nine minimal controis are currently the most popular form of CSO control. Implementation of BMPs has made a positive impact on
water quality. For example, in Syracuse, BMP improvements such as sewer cleaning and raising weirs were implemented in the early 1980s to optimize flows to the WWTP. Comparisons of pre-BMP to post-BMP rainfall versus
CSO overflow volume relationships showed a reduction in annual overflow pollutants of 85% to 90°/,,. Many communities are in the process of planning for the implementation of structurally intensive solutions. In-system and offline storage, screening, disinfection, and vortex solid separators are the most popular control approaches among the
communities responding.
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5.3.2.5 CSO Financial Considerations
In the last 25 years, the federal government has spent more than $60 billion through grants and low-interest
loans for the construction of WWTPs and sewer lines. States and municipalities have spent additional billions in
matching funds for these improvements. A large percentage of the federally available funds was spent throughout
the ’70s and early ’80s making improvements to WWTPs.
Some CSO communities took advantage of the federally available funds to abate CSOs while making
improvements to WWTPs. In some respects th~s approach was uncertain because the federal CSO policy was in its
infancy and no clear CSO related standards were available as guidance. A good example of this type of community
is Rochester, N.Y., which moved to abate CSOs by separating the sewer system during WWTP improvements. The
federal government funded almost the entire CSO abatement project. A small portion of Rochester’s CSO abatement
was completed without federal funds. The remaining CSO abatement included in-Line and off-line storage, a more
cost-effective approach reflecting the local funding source.
San Francisco started its CSO abatement program while federal funds were available and before the federal
CSO policy was promulgated. However, San Francisco, being much larger than Rochester, could not implement a
CSO abatement program as quickly. San Francisco started its program in 1978 and completed the major parts by
1997. As a result, San Francisco accepted funding from the entire range of available sources. The earliest projects
were funded from approximately 68% federal, 12% state and 20% local sources. Subsequent projects used state
revolving funds and local funds. One project used a special U.S. EPA marine CSO fund.
Many smaller communities such as Astoria and Augusta did not start their CSO abatement programs until the
’90s. Their size and low priority, as discussed in the Issues Driving CSO Technical Considerations section, can
explain this timing. Nonetheless, communities that began their CSO abatement programs in the ’90s with the dawn
of the federal CSO policy were too late to take advantage of federal grant money. These communities tended to rely
on state revolving loans and local funding. As a result the local authorities required more information on the returns
of these major investments to improve water quality before being willing to proceed. Also, these local authorities
were more apt to challenge the legality of water quality standards. Owing to the greater sensitivity to costs, communities became more interested in satellite treatment as opposed to centralized treatment.
Selected abatement controls tend to reflect the source of funding. This may be illustrated by comparing the
cost of sewer separation to satellite treatment such as vortex facilities. Sewer separation costs, including the cost for
new SW treatment, for 6,813 acres in the City of Syracuse were estimated to be $612 million. Satellite treatment
costs, including vortex units, netting devices and disinfection for the same area were estimated to be $144 million
(Moffa & Assodates, 1996). Obviously the cash flow for these approaches is very different. Sewer separation projects
tend to be large up-front capital expenditures with smaller future operation and maintenance (O&M) costs, while
satellite treatment tends to have smaller up-front capital expenditures with larger future O&M costs. Separate sewers also produce SW issues that need to be addressed.

Benchmarking Decision Criteria for Urban Wet Weather Abatement

5-17

R0018285

R0018286

CHAPTER 6.0

SSO BENCHMARK DATA AND CASE HISTORIES
6.1

Benchmark Data for SSO Communities

The following section includes a benchmark matrix for general SSO community statistics (Table 6-1), SSO public participation (Table 6-2), SSO systems characterization (Table 6-3), issues driving SSO technical considerations
(Table 6-4), and SSO financial considerations (Table 6-5).
Table 6-1, SSO Communily Charcteristics
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Table 6-4. Issues Orivin9 SSO Technical Considerations

Table 6-5. SSO Financial Considerations
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6.2

Case Histories for SS0 Communities

6.2.1

Bloomington, Ind.
SSO Community Characteristics
, Population
¯ Sewer Area
¯ Annual Rainfall
¯ # of SSO Discharge Points

110,000
77,000 Ac
60"
15

Distinctive SS0 Community Attributes

¯ Formation of utulity specifically for wet weather flows
¯ Retrofitting decommissioned WWTP as for off-line
storage of wet weather flows

Bloomington’s 250 miles of sanitary sewer are separate from the storm sewer system. However, during wet
weather, the "separate" sewer system overflows at a number of points in the collection system, backs up into basements, and violates the NPDES permit for WWTPs. Bloomington’s wet weather problem has been ongoing since the
formation of the utility in the early 1970s. A sanitary sewer evaluation survey performed in conjunction with U.S.
EPA’s construction grants program identified a number of pipe replacement projects. The most recent project
increased the capacity of two large pump stations in the collection system where SSOs frequently occurred.
Unfortunately, these pipe replacement projects have done little to reduce the impact of wet weather discharges.
These impacts have, for the most part, merely been transferred downstream.
In 1996, Bloomington experienced significantly higher than normal rainfall and the resulting wet weather
impacts for that year were excessive. Also, the South WWTP consistently exceeded its design flow, and preliminary
planning efforts began to either expand or replace the existing plant. At this point, Bloomington recognized the
need to better manage wet weather flows and establish a wet weather management program. The focus of the $26
million dollar program was to reduce infiltration/inflow (I/I). Sewer system rehabilitation and replacement, off-line
storage, and WWTP expansion are some of the strategies being investigated to reduce wet weather impacts. ’
A wet weather focus group consisting of a cross section of interested citizens was formed in 1997 and assisted
in the selection of an engineering consultant to manage the wet weather program. The focus group meets on a regular basis and advises the wet weather management team in pursuing wet weather reduction strategies.
Currently, Bloomington is evaluating a number of cost-effective strategies. The South WWTP will add capacity through a combination of physical and process improvements. The lagoons at the decommissioned WWTP near
the center of the collection system will be converted for off-line storage of peak flows during wet weather.
Rehabilitation and replacement of the sewer pipe and manholes will be more aggressive, particularly in three problem areas of the city where SSOs and basement flooding have been concentrated. A number of direct SW connections to the sanitary sewer system have already been identified and eliminated. Bloomington has also formed a local
SW utility in an effort to comprehensively manage wet weather impacts. Formerly operated and maintained at a
minimum level under the city’s public works department, the new utility dedicates funds especially for the operation and maintenance of the SW system in addition to capital repair of the long neglected infrastructure.
References and Contacts:
Mr. Douglas T. Jones
City of Bloomington Utilities
1969 S. Henderson Street
Bloomington, IN 47404
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6.2.2

Houston, Texas
SSO Community Characteristics
¯
¯
¯
¯

Population
Sewer Area
Annual Rainfall
# of SSO Discharge Points

1,800,00
385,000 Ac
46"
20

Distinctive’SS0 Community Attributes ¯ ~

-

¯ Selection of SSO controls based on flow and water
quality monitorin’g
~ Use of wet weather treatment facilities for SSO
¯ Stakeholder involvement created wide support

[[

Located 40 miles inland of the Gulf of Mexico, Houston is the fourth largest metropolitan area in the United
States. Houston experienced a period of rapid growth early in the 20th century after a shipping channel connected
the city to Galveston Bay and the gull making it a deepwater port. Other than the channel° most of the surface
waters in and around Houston are classified as bayous. However, as Houston’s bayous approach Galveston Bay
they become wider and more closely approximate shallow tidal wetlands. During periods of wet weather, the bayous fill rapidly and carry SW away from the city to Galveston Bay.
The city’s wastewater system is one of the country’s largest. Currently, the average daily wastewater treatment demand is 250 MGD. With a service area of 600 square miles, it incorporates 46 WWTPs, 377 lift stations, 5,700
miles of separate sanitary sewers, and 100,000 manholes. The city provides water and wastewater service "to approximately 378,000 customers and a total population of nearly 1.8 million. Much of Houston’s growth in the last 25
years occurred as the city annexed previously unincorporated county areas. This rapid growth exceeded WWTP
capacity. By the late 1980s, moratoriums on new construction existed in 90% of the metropolitan area.
Houston received administrative orders from the Texas Natural Resources Conservation Commission
(TNRCC) and EPA Region 6 in 1987 requiring the city to control SSOs and upgrade the collection system by
December, 1997. The administrative orders resulted in an investment of $1.2 billion by the city of Houston in SSO
control.
Houston invested $65 million between 1988 and 1991 to evaluate its collection system and conduct extensive
flow monitoring. The physical analysis identified infiltration due to leaking joints, cracks, and breaks in the city’s
sewers and laterals on private property as the primary sources of the increased wet weather flows. In 1992, the
Greater Houston Wastewater Program (GHWP) was formed as an integrated organization of city employees and
consultant staff, developed specifically for complying with the mandates of state and federal regulatory agencies. In
the absence of a national SSO policy, the GHWP, TNRCC, and EPA Region 6 had to consider two principal issues
regarding control of wet weather SSOs. These were: (1) the level of design storm protection that the collection system would provide for customers; and (2) the level of treatment required for overflows in excess of the design storm
flow, based on impact to receiving water quality.
In !994, Houston completed a water quality study of local receiving waters (bayous) for the purpose of quantifying the surface water quality benefits associated with SSO control alternatives. Monitoring confirmed that the
quality of wet weather discharges from the constructed overflows was roughly equivalent to wet weather bayou
water quality, so the city concluded that selection of a design storm for development of the capital improvements
program was an iss~te of customer service, not water qualit}:
The capital improvements program, completed in December 1997, consisted of approximately 400 projects
made up of relief sewers, sewer rehabilitation, new or upgraded pump stations, WWTP expansions, and wet
weather facilities at a cost of nearly $1.2 billion. All engineering was performed by more than 70 local design firms,
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and most construction contracts were awarded to local firms, using IocaI labor, equipment, and materials. The capital improvements program provided a significant boost to the local economy.
The GHWP was one of the most ambitious collection system improvement efforts ever undertaken in the
country. Now complete, this comprehensive response to regulatory mandates and customer needs encompassed
more than 400 projects. Both EPA Region 6 and TNRCC officials have given the city high marks for its progress and
meeting the December 1997 deadline.
In November, 1997 TNRCC lifted the final set of administrative orders against Houston. This marked the first
time in 24 years that the city was not under any administrative orders. The GHWP not only improved the reliability
of the collection system, but also fostered local economic growth. New development boomed following completion
of the SSO abatement program. In 1997 Houston issued building permits for $2 billion of new construction. This
would not have been possible without the city’s capital investment in its wastewater infrastructure.
References and Contacts:
Limno-Tech Inc. (as sub-contractor to Parsons Engineering Science) (1999) Developing Case Studies on Sanitary
Sewer Overflow Abatement Programs. U.S. Environmental Protection Agency, Office of Water.
Mr. ~oesph Basista
(713) 659-4644
6.2.3

Johnson County, Ken.

SSO Community Characteristics

¯ Population
¯ Sewer Area
¯ Annual Rainfall
¯ # of SSO Discharge Points

400,000
120,000 Ac
37"
20

Distinctive SSO Community Attributes

¯ Successful private property I/I reduction program
¯ Use of wet weather treatment facilities for SSO

Johnson County is located in eastern Kansas, on the southwest edge of the Kansas City, Mo., metropolitan
area. The county includes 22 separate city governments. Johnson County Wastewater (JCW) operates three WWTPs
throughout the county, treating a combined average dry weather flow of slightly more than 38 MGD. JCW also
operates six wet weather treatment facilities that provide primary treatment to excess wet weather flows. These
facilities were developed in the 1960s. JCW cleans and maintains more than 1,500 miles of sewer line and 32,000
manholes.
In the early 1980s, the sanitary sewer system was experiencing both excessive groundwater infiltrat.ion and
SW inflow. In the districts, the considerable amount of I/I caused the wet weather facilities to activate frequently.
Moderate amounts of rainfall often resulted in surcharging manholes, bypassing of raw wastewater to receiving
streams, and backups of sewage into basements. The bypasses and backups of raw wastewater were a potential
health hazard and resulted in considerable financial loss each year. During heavy rainfall events, JCW would
receive hundreds of telephone calls from residents concerning basement flooding and sewage backups. In 1983, the
Board of County Commissioners of Johnson County recognized the need for an aggressive public and private property I/I reduction program.
JCW’s effort to control SSOs has two primary components: (1) an aggressive I/I reduction program; and (2)
the operation of satellite wet weather treatment facilities. Numerous complaints by residents of sewers backing up
into homes motivated JCW in 1985 to begin the extensive I/I reduction program. The program included a
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comprehensive sanitary sewer evaluation study to inspect all structures, including more than 55,000 private connections to residential and commercial properties.
The initial efforts of the I/I reduction program included inspection of numerous commercial and residential
properties and public sector projects (manhole inspections, sewer line smoke testing, and television inspections) to
ascertain the structural condition of the collection system. The goal was to determine the total number of I/I sources
in the districts. Pu61ic notices were placed in local newsletters and area newspapers, explaining that inspectors
would visit each property to obtain information from residents and owners concerning past problems with the collection system. While on site, the inspectors also located rainwater downspouts, area drains, and sump pump connections. As the information was collected, it was entered into a database, which allowed JCW to identify direct and
suspect connections that were contributing inflow to the collection system. The inspection program covered more
than 55,000 homes and businesses, eventually identifying approximately !5,600 sources on private property. The
five most common private,property sources of I/I were foundation drains, basement entry drains, sump pumps,
cleanouts and downspouts, and driveway and other area drains. Additionally, the program inspected more than
17,000 manholes and found that nearly all had some defect that allowed for inflow.
Following source identification and hydraulic modeling, the I/I reduction program focused on the elimination
of as many of the known sources as possible in a prompt, orderly, and cost-effective manner. It was determined that
a phased implementation would result in the lowest possible construction and administrative costs. The phased
approach was based on a combination of watershed location, unit inflow rate, and the local history of sewer backups. The phasing tended to concentrate survey and construction activities in the same geographic area, thereby producing measurable improvements early in the program.
The I/I reduction program work was completed in 1994. The public and private property I/I reduction programs together resulted in a net reduction of nearly 280 MGD during the 10-year, 1-hour storm. The removal of
15,632 private property sources is estimated to have eliminated more than 110 MGD of the 280 MGD. Out of the
55,000 buildings in the districts, only nine remain to either be inspected (refused entry) or to have a source disconnected, and these are being addressed through the appropriate legal channels.
The total cost for the overall I/I reduction program was approximately $60 million. The private property work
cost nearly $10.3 million, the public sector work (I/I reduction and relief sewers) almost $30 million and the remainder consisted of engineering and administrative expenses. JCW received almost $12 million in grant funds and
nearly $18 million in state revolving fund low interest loans. However, the private property I/I reduction program
expenditures were not grant or loan eligible and were funded with obligation bonds.
JCW’s SSO control plan also includes the use of six satellite wet weather treatment facilities to provide primary treatment and disinfection to excess flows during wet weather. Although these facilities are somewhat controversial in that they are discharging partially treated sewage, JCW believes that they are a viable component of its
effort to reduce direct human exposure to raw sewage. JCW has performed water quality monitoring during wet
weather events and determined that the facilities have a minimal impact on the small urban creeks into which they
discharge. JCW has also looked at the cost of eliminating the wet weather facilities while maintaining the same level
of storm protection, and found costs prohibitive.
JCW believes that the I/I reduction program has significantly reduced I/I. The I/I work has met or exceeded
the expected reductions in wet weather flows throughout the system. The focus on private property I/I was a
proactive approach to reducing peak flows. EPA Region 7 and Kansas state officials agree that the allocation of local
pubffc funds to address private property I/I sources is an effective approach to solving I/I problems.Through what is believed to be the largest private property I/I reduction program in the country, JCW has
eliminated all capacity-related uncontrolled SSOs during events up to the 10-year, 1-hour (2.5 inches) storm.
References and Contacts:
Lim~o-Tech, Inc. (as sub-contractor to Parsons Engineering Science) (1999) Developing Case Studies on Sanitary
Sewer Overflow Abatement Programs. U.S. Environmental Protection Agency, Office of Water.
Mr. Chris Burus
Johnson County Wastewater
Johnson County, Kansas
(913) 681-3200 x2108
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6.2.4

Oklahoma City, Okla.
SSO Community Characteristics

¯
¯
¯
¯

Population
Sewer Area
Annual Rainfall
# of SSO Discharge Points

470,000
400,000 Ac
40"
20

Distinctive SSO Community Attributes
¯ Successful sewer rehabilitation and replacement
program
¯ "Business" approach has markedly improved funding
base and customer service

Oklahoma City is located in central Oklahoma, approximately 200 miles north of Dallas, Texas, spanning more
than 620 square miles. Oklahoma City’s central business district contains large numbers of commercial and single
family residential properties, while the outskirts are primarily agricultural. Oklahoma City Water and Wastewater
Department (OCW) provides water and wastewater services to more than 470,000 people spread across 320 square
miles -- nearly 96% of the city’s total population. OCW maintains more than 2,400 miles of sewer line, including 63
lift stations and 4 WWTPs with a combined capacity of 101 MGD. The average dry weather flow to these plants is
75 MGD.
In the mid-1980s, SSOs in Oklahoma City sewers were a daily occurrence. The OCW, now part of the
Oklahoma City Utility Trust, had a substantial backlog of complaints of sewer stoppages and overflows. Basement
flooding occurred regularly in parts of the city. In 1986, OCW adopted an "enterprise system" under which all revenues derived from the water and wastewater utilities were put back into the system, instead of the city’s general
fund. With the inception of the enterprise system, OCW became committed to implementing efficient business practices and delivering quality water and sewer services. This effort, which continues today, included a dedication to
sewer rehabilitation and repair which has virtually eliminated capacity constraints within the system and vastly
improved customer service.
OCW does not have a specific SSO control plan. The progress it has made in controlling SSOs was not driven
by water quality concerns. Rather, OCW established a goal of eliminating sewer back-ups in homes and has dedicated much of the work of the capital improvements program (CIP) to this end. At an annual cost of $6 million, or
slightly less than $13 per capita, OCW replaces approximately 1%, or 120,000 linear feet of sewer line each year. The
focus on sewer line replacement has been a continuous and sustained element of the CIP since 1986. The CIP has
also included a number of improvements in the city’s WWTP capabilities.
OCW tracks sewer system complaints and uses this information to gauge the success of the CIP investment in
line replacement. Each complaint is entered into a database that helps identify persistent problem areas. By systematically replacing the weakest portions of the sewer system, OCW has dramatically improved wastewater service in
Oklahoma City.
Fully 95% of OCW’s maintenance activities are preventative, rather than reactive. Increased levels of routine
maintenance have proved valuable in eliminatin.g line blockages and in identifying the need for repairs before problems are elevated to emergencies.
The OCW management believes that there are three primary components to a well functioning utility: adequate financing, control over planning, and dedicated personnel. In Oklahoma City, the enterprise system has given
OCW control over financing and planning for the water and wastewater utilities. The city’s conversion to the enterprise system has resulted in excellent water and wastewater improvements. The revenues generated by the utility
are controlled by the utility and put back into projects to improve utility services.
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The CIP focus on line replacement and I/I control has allowed Oklahoma City to decrease total flows to the
WWTPs, while the population has grown, and virtually eliminate capacity related overflows within the system.
Sewer rehabilitation programs have had numerous benefits, including: reduced frequency of emergency maintenance; lower incidence of damage to public and private property; extended infrastructure life; and decreased over-

flows and stoppages. All these contribute to the ultimate goal of improved customer service. Both the Oklahoma
Department of Environmental Quality and EPA Region 6 officials believe that OCW has found an effective, proacrive means of controlling SSOs and would like to see their efforts emulated by other jurisdictions.
References and Contacts:
Limno-Tech, Inc. (as sub-contractor to Parsons Engineering Science) (1999) Developing Case Studies ot~ Sanitary
Sezoer Overflow Abatement Programs. U.S. Environmental Protection Agency, Office of Water.
Patrick Yonikas
(405) 297-3811
6.2.5

Wayne County (Downriver Communities), Mich.

SSO Community Characteristics
¯ Population
¯ Sewer Area
¯ Annual Rainfall
¯ # of SSO Discharge Points

320,000
100,000 Ac
34"
20

Distinctive SSO Community Attributes
¯
¯

Michigan state rigorous SSO abatement criteria
Construction of a regional storage-transport system as
SSO control

The Downriver Collection System (DCS) in Wayne County, Mich., serves more than 320,000 people in 13 communities. These communities are located southwest of Detroit and are known as the Downriver Communities.
Administered by the Michigan Department of Environmental Quality (MDEQ), Michigan has one of the most
rigorous state-mandated abatement criteria for controlling SSOs. In deriving the criteria for controlling SSOs, MDEQ
started by assuming wet sanitary sewers closely approximate storm sewers. Therefore, the design criteria is based
loosely on standard storm sewer requirements. Storm sewers are no~:mally designed to transport the 10-year, 1-hour
storm in residential areas, and the 25-year, l~-hour storm in commercial areas. To be conservative, MDEQ initially
considered using the 25-year, 1-hour storm event as a uniform standard for all areas. However, a storm of such short
duration did not provide enough information about the volume required to contain a longer, equally intense storm.
Hence, MDEQ adopted the 25-year, 24-hour design storm. With such rigorous design criteria, MDEQ expects very
few overflow events. Most will be attributable to extreme conditions such as large back-to-back events; storms having intensities greater than the design storm; or theoretical system capacities reduced by high groundwater,
snowmelt, or late winter rains on frozen ground. Therefore, each overflow event is reviewed on a case-by-case basis,
with MDEQ giving careful consideration to extenuating circumstances before levying fines.
When MDEQ initiated legal action against the DCS in 1987, the collection system was experiencing 25 to 35
SSO events annually with an estimated total volume of 366 MG per year. Basement flooding due to sewer backups
was also widespread within the DCS service area.
During the fall of 1990, as part of the Down.river Improvements Program, system-wide flow, rainfall, and
groundwater information was collected. The flow monitoring revealed a number of system deficiencies and evidence that many of the tributary communities routinely exceeded their contractual peak flow, which in turn caused
the hydraulic capacity of the system to be exceeded. Excess flows were determined to be attributable to high I/I in
many communities, excessive pumping from the city of River Rouge, and a non-operational regulator in the city of
Ecorse. It was also determined that the WWTP did not have sufficient capacity to handle the resultant flow if all
communities were to simultaneously discharge at their contractual peaks.

Benchmarking Decision Criteria for Urban Wet Weather Abatement
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Flow monitors in the thirteen communities were used to evaluate the relative contribution of each to the wet
weather flow problem. The measured flows were also used in negotiations between the communities when determining an equitable distribution of the Downriver Improvement Program costs. In order to direct local rehabilitation efforts, most of the communities also undertook a concurrent flow-monitoring program to identify areas subject
to the greatest wet weather inflows. In general, the older communities had higher levels of I/L often two to three
times those of newer areas. These high rates were mainly attributable to SW connections, footing drains, the relatively large older sewers, deteriorating pipes, and leaks in manholes.
The Downriver Communities entered into a consent agreement with MDEQ in 1994 after numerous violations
of both the Federal Clean Water Act, the Mich. Water Resource Commission Act, and the terms and conditions of
the county’s NPDES permit. The objectives of the improvements program, mandated by the consent decree were:
¯
¯
¯

reducing discharges of untreated sanitary sewage,
reducing basement flooding related to the DCS capacity or WWTP constraints, and
reducing wet weather inflows into the collection system.

In order to meet these objectives, the collection system and the WWTP must have the capacity to transport
and treat all flows (blend of primary and secondary treatment) up to the 25oyear, 24-hour storm (roughly equivalent
to 3 inches). The collection system must also have the capacity to transport all flows up to the 100-year, 24-hour
storm (roughly equivalent to 4-5 inches) to the WWTP. The WWTP must provide secondary treatment for flow up to
125 MGD and a blend of primary and secondary for an additional 25 MGD. Flow that exceeds 150 MGD up to
225 MGD must receive preliminary treatment (screening, grit removal, and disinfection). Flows greater than those
generated by the 100-year, 24-hour storm can be routed to "inactive" emergency bypass structures spread throughout the system.
The consent agreement put the DCS on a compliance schedule to reduce the occurrence and volume of SSOs.
A number of alternatives, representing both "local" and "regional" approaches, were considered for meeting the
requirements of the consent decree. These included: WWTP relief capacity for peak flows; off-line storage basins;
on-line storage basins; and a regional storage-transport system including relief sewers and a large diameter tunnel.
The regional storage-transport system was selected because it was the most cost effective on an annualized basis.
This alternative was also particularly attractive because all flows would receive some treatment; all emergency discharges would, for the most part, go to the Detroit River (rather than smaller tributary streams); a minimum
amount of site acquisition was required; and because of the lower O&M requirements associated with the operation
of a regional facility compared to a series of satellite storage basins. In addition to the regional storage-transport system, the mandated SSO abatement plan includes the expansion of the WWTP, implementation of localized sewer
rehabilitation programs, and construction of an off-line basin facility and an emergency discharge outfall.
Implementation of various aspects of the mandated improvements began in 1994. The rehabilitation of county
interceptors and community sewers was completed in the fall of 1995, with significant state revolving fund loan
assistance. Subsequently, system flows have been monitored to track the effectiveness of improvements and to provide data for sizing the regional storage-transport system. Work on the WWTP upgrades began in 1994, including
the construction of dechlorination facilities, the installation of a new solids handling facility, and construction of a
new maintenance facility. The WWTP is currently being expanded to provide reliable primary/secondary treatment
for flows up to 150 MGD and preliminary treatment for emergency flows up to 225 MGD. The WWTP improvements also include expansion of the disinfection and outfall facilities, which will bring the capacity of these facilities
in line with the increased capacity of the rest of the plant. The final component of the mandated improvements is
the construction of community relief sewers and a large diameter tunnel. Construction of the upper portion-of the
tunnel and a county relief sewer began late in 1996. Local relief sewer projects commenced in !997. Construction of
the main portion of the tunnel began in 1998 and should be completed in 2001.
In general, water quality is a primary concern for local governments, and Wayne County officials do not
believe that the SSOs within the DCS service area represented a $270 million water quality problem. Wayne
County’s Director of Public Works, James Murray, stated that: "SSO water quality objectives need to be integrated
with CSO and SW quality objectives. Substantial costs are being incurred by the DCS to eliminate SSO discharges,
while at the same time current SW and CSO programs provide for discharges into the same watercourse with effluent quality far less stringent."
Wayne County officials advocate a watershed-based approach, which would integrate the control of all
sources of wet weather pollutants and yield a more cost effective solution with maximum water quality benefits.
They also indicated that:
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¯
¯
¯

it is not practical to assume that SSO events will never occur;
it would be more appropriate to dearly define emergency conditions, identifying specific circumstances
when a system bypass would be acceptable; and
emergency conditions should not necessarily be based on a design storm, but rather on the frequency of
occurrence of overflow events.

References and Contacts:
Limno-Tech, Inc. (as a sub-contractor to Parsons Engineering Science) (1999) Developing Case Studies on
Sanitary Sewer Overflow Abatement Programs. U.S. Environmental Protection Agency, Office of Water.
John Baratta
(734) 213-4015

6.3

SSO Case Histories and Benchmark Data Discussion

6.3.1

General SSO Discussion
Although surveys and studies have collected information on sanitary sewer collection systems and SSOs,
information on the status of the collection systems and extent of SSO problems remain limited. However, these surveys and studies have identified SSOs as a common characteristic of most sanitary sewer collection systems.
Because many municipalities have not quantified their SSOs, very few have moved to correct or abate this
pollution source. The lack of a national SSO policy, and the rarely enforced NPDES requirements also make SSO
abatement a low priority for most municipalities.
SSOs during dry weather conditions are less common today then they were in the past due to efforts to
increase WWTP and collection system capacities. However, SSOs during wet weather conditions continue to be a
common occurrence around the nation. Although many communities have not moved forward in abating wet
weather SSO related concerns, some generalizations can be made about the condition of sanitary sewer collection
systems and SSOs, and permitting inconsistencies around the nation.
There are many potential strategies that municipalities may adopt to abate SSOs. Most involve some combination of upgrading the WWTP, removing sources of I/I, and increasing the storage capacity of the collection systems.
Some strategies involve technology used for CSO control, such as off-line storage and satellite treatment facilities.
However, currently this approach is atypical. Reasons for abating SSOs come from customer complaints regarding
sewer backups as much as from water quality concerns.
6.3.1.1 Sanitary Sewer Failures and Resulting Overflows
The Urban Institute (1984) estimated that as an annual average there are 825 sewer backups and 140 sewer
breaks every year for every 1,000 miles of sewer. A system of 1,000 miles of sewer serves about 250,000 people. The
Urban Institute also proposed that sewer backup rates were highest in the northeast and economically distressed
cities and were generally higher in communities with the oldest sewer systems. High sewer break rates in the south
and west are particularly associated with large, growing cities. The Urban Institute survey attributed backups to a
variety of factors: the location of pipe in trouble-prone areas, the pipe material, the size of pipes, the material, const-ruction methods, local soils, and maintenance practices.
In I994, the Civil Engineering Research Foundation found that three quarters of the sanitary sewer systems
function at 50°/o of capacity or less. Root penetration, corrosion, soil movement, and inadequate construction are the
cause of most structural failures.
As a result of reduced sewer capacity and failures, SSOs during wet and dry weather are a reality. The
Association of State and Interstate Water pollution Control Administrators (AS1WPCA) found that 31% of municipal
systems have at least an occasional dry weather SSO. The estimated annual number of dry weather SSOs was 1,962
for the 25 states providing information. The ASIWPA study also found that 29% of the municipal sanitary sewer systems experience wet weather SSOs and 25% of the WWTPs experience some problems during wet weather.
In a Water Pollution Control Federation study (1989), !,003 WWTPs identified facility performance problems.
I/I was the most frequently cited problem.
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6.3.1.2 NPDE$ Inconsistencies
Different NPDES authorities have historically provided different emphasis on oversight of sanitary sewer collection systems. In addition, some of the NPDES regulatory provisions addressing sanitary sewer collection systems
are unclear, and different NPDES authorities have provided different interpretations regarding SSOs. For example,
the ASIWPCA study (1996) found that only two states issue permits to municipalities that discharge from their sanitary sewer system to another municipal sewer collection system, five states issue permits for some of these types of
system, and 26 states do not issue permits for these systems. The ASIWPCA s~udy also found that 13 states authorize wet weather control facilities that provide some level of treatment or flow control. EPA Region 6 and states in at
least four other EPA regions (2, 3, 5 and 9) have issued permits for controlled discharges from wet weather facilities.
Other states and EPA regions have not currently decided whether or not to allow wet weather facilities.
6.3.2
6.3.2.1

SSO Questionnaire Findings
SSO Community Statistics
The SSO benchmark questionnaires returned cover a wide range of conditions and receiving waters. Most
SSOs discharge into rivers, but lakes, the ocean, estuaries, and streams are also represented, and most communities
discharge into several different types of receiving waters. The surveyed SSO communities also represent a wide
range of populations and service areas. Annual rainfall for these communities varies significantly. Many communities had not determined the quantity of annual SSO discharge, in part because many SSOs occur as basement and
street flooding which is difficult to quantify.
In contrast to CSO and SW, most communities have not defined their SSO annual discharge quantity; Wayne
County, Mich. was one of the few exceptions. Flow monitoring in 13 Wayne County communities was used to evaluate the relative contribution of each to the wet weather pollution.
6.3.2.2 SSO Public Participation
Public participation for SSO tends to be different as compared to CSO and SW. SSO public participation
efforts tend to originate from sewer backup-related occurrences rather than environmental issues or water quality.
Therefore SSO public participation tends to be more of a pragmatic approach rather than environmental education
approach. For example, Houston, Texas needed to move ahead simultaneously with initial planning, design, and
construction activities in order to meet a consent agreement deadline. The local engineers and construction community, along with the municipality staff, organized together during the initial phase of planning and program development. This relationship helped the stakeholders to become fully committed to the process well ahead of actual
design and construction contracts.
General water quality, along with basement flooding and other sewer backup related occurrences, were the
most commonly listed public concerns. The major water quality parameters of concern were bacteria, BOD, and dissolved oxygen.
6.3.2.3 SSO Systems Characteristics
The majority of the communities responding had used a mathematical model to estimate flow in their sanitary
sewer collection systems. Houston invested $65 million between 1988 and 1991 to evaluate its collection system and
conduct extensive flow monitoring. The physical analysis identified infiltration due to leaking joints, cracks, and
breaks in city sewers and private property laterals as the primary source of increased wet weather flows. The collection system modeling helped Houston better define the size of the satellite treatment facilities.
Although many communities say they use a watershed approach, some interpret this approach as encompassing all the sewers and laterals in the sewershed when planning for rehabilitation or abatement. Houston a.nd the
Downriver Communities, however, pursued a more ideal watershed approach. The city completed a water quality
study of local receiving waters for the purposes of evaluating surface water quality benefits associated with SSO
control. Monitoring and modeling confirmed that the water quality of wet weather pollution from constructed overflows was roughly equivalent to wet weather receiving water quality. As a result, the goals of the SSO control program were more concerned about customer service (i.e., sewer backups) than receiving water quality. The
Downriver Communities in Wayne County also pursued a watershed approach, but the results were not as successful as Houston. The Downriver Communities identified other pollution sources in the watershed such as CSOs and
SW. However, the regulatory agency viewed each pollution source separately and held the Downriver Communities
.to rigid SSO effluent standards regardless of water quality impacts of other pollution sources.
Current pollutant abatement included municipal and industrial point sources, plus urban runoff, from practically all cities. Control efforts for the same targeted pollutant sources were generally expected to remain in the
future.

6°3,2,4 Issues Driving 580 Technical Considerations
Two cities, Flagstaff and Oklahoma City, indicated that an SSO facility plan has not been initiated. The
remaining communities were equally split between developing a plan and completion of a facility plan. Of the
many potential strategies municipalities may adopt to abate SSOs, most involve some combination of upgrading the
WWTP, removing sources of I/I, and increasing the storage capacity of the collection systems. Some abatement
strategies involve technology used for CSO control, such as off-line storage and satellite trea~’nent facilities.
However, currently this approach is atypical. Bacteria, BOD, and dissolved oxygen were the most prevalent water
quality criteria for local receiving waters. Floatables, sediments, and nutrients were also notable water quality
concerns.
Planned sewer improvements and regulatory requirements were listed as the most common reason for SSO
abatement. A few communities, such as Downriver Communities, Hillsboro, Houston, and New Orleans, responded
to litigation.
SSO abatement is almost exclusively accomplished by I/I reduction. However, upgrading the WWTP and
increasing the storage capacity of the collection .systems are also common. In a few select cases, such as Johnson
County and Houston, satellite treatment of SSOs have been approved. Satellite treatment technology included
screening, settling tanks or ponds, and disinfection. Such an approach provided a cost-effective means of complying
with water quality requirements.
6.3.2.5 SSO Financial Considerations
Most communities spent less than $10 million for past SSO costs, indicating that the communities have not
started major infrastructure-type abatement. Most communities have acquired or plan to acquire funding for SSO
abatement through increased sewer rates. Another common funding source was revolving loans.
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CHAPTER 7.0

SW BENCHMARK DATA AND CASE HISTORIES
7.1

Benchmark Data for SW Communities

The following section includes a benchmark matrix for general SW community statistics (Table 7-1), SW public participation (Table 7-2), SW systems characterization (Table 7-3), issues driving SW technical considerations
(Table 7-4), and SW financial considerations (Table 7-5).
7.2

Case Histories for SW Communities

Stormwater case histories are useful in documenting the successes and disappointments of SW management
in areas having up to several decades of experience. Most U.S. cities are just beginning to consider local SW controls
as a result of federal regulations. However, the literature (especially technical conference publications) shows that
many cities throughout the country have been involved to a certain extent in some SW control. The following case
histories present five municipalities that have been involved in local SW management longer than many in the
nation: Bellevue, Wash., Denver, Colo., Austin, Texas, Milwaukee, Wis., and Orlando, Fla. These mature SW management programs have all progressed through many phases of operation and are renowned for developing or
making major advances in certain specific aspects of SW management, such as utility district financing, integrating
drainage and water quality issues, addressing groundwater problems, and dealing with watershed-scale problems.
7.2.1

Austin, Texas
Austin has been long known as an innovator for SW controls, especially the sand filter. It was also one of the
earliest cities to enact comprehensive SW management regulations specifically to protect both surface and groundwater receiving water quality.
Austin was incorporated in 1839 and is a rapidly growing city, with a population of about 460,000 (1990 census). It is the capital of Texas, home to the University of Texas, and an important high-technology center. The city
covers an area of 116 square miles and the land elevation ranges from about 400 to over 1,000 ft. The area receives
about 32 inches of rain a year, but can have prolonged dry. periods with large amounts of evapotranspiration, resulting in arid characteristics. The separate storm drainage system discharges into several heavily urbanized streams
which drain to the Colorado River. The river is dammed in Austin into a chain of three large lakes (Lake Travis,
Lake Austin, and Town Lake) that comprise the local water supply. The Edwards Aquifer recharge zone underlies
parts of Austin, making groundwater protection an additional important component of local SW management
efforts.
Benchmarking Decision Criteria for Urban Wet Weather Abatement
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Table 7-1, SW Community Statistics

Receiving H20 Type
Estuary
Lake
¯~ ¯ ¯
Ocean
River
¯!

¯
¯

Stream

¯

~’ ¯

¯

¯
¯

Groundwater
Population "

¯

¯

¯

¯

¯
¯

¯

¯

¯

¯ ¯

¯

¯

¯

¯;

¯

¯

<5oo, ooo
¯¯¯
¯l J !¯l¯l¯!¯l¯lelel
ooo,
ooo.,,ooo,ooo
lO,OOO- lOO,OOO Ac

Annual Rainfall

¯

¯

loo.ooo-~oo,oooAc
0-2O"
20-30"
30-40"
40-50"

¯

¯

I+1

¯

¯

¯¯

! I
¯¯

¯

¯
¯

"

I¯
¯

¯

¯

¯

I
¯

¯

¯

¯

¯

# of Discharges to Public Water¯

<1~

¯

lO-2Oii
50-100
>100

Not Answered

¯

¯
¯

¯J

¯

¯

¯

¯

¯

¯

¯

¯

¯

Annual Wet-Weather Discharge Qty.
<10 MG
10-100 MG
100-1,000 MG
>1,000 MG

¯

Not Answered

¯

¯

¯1 ¯ ¯

¯

¯

¯

¯= ¯ ¯

¯

¯

Questionnaire Date: July 1998.

Austin’s peak discharge control regulations were implemented in the mid-1970s in response to the city’s rapid
growth and associated increased flooding and erosion. SW quality regulations were first implemented in the early
1980s to protect the city’s water supply. A drainage fee was established in 1982 and the Drainage Utility was established in 1991.
SW Community Characteristics
¯ Population
¯ Sewer Area
¯ Annual Rainfall
¯ # of SSO Discharge Points

460,000
100,000 Ac
32"
200

Distinctive SW Community Attributes
¯ Innovative SW controls, incluiding the sand filter
¯ One of the first communities to develop comprehensive
SW management regulations
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Table 7-2. SW Publi~ Participation

Level of Participation
Proactive
Reactive
Minimum required by Law

¯

¯

¯

¯

¯

¯

¯

Type of Participation
Brochures I Pamphlets
Newsletters
Public Addresses thru Media
Public Hearings/Meetings
: I != ¯
Educational & Awareness
Special Committee
¯I
None
le
Not Answered

¯

¯
¯

:

¯

¯
¯

Public Concerns
Recreation
Aesthetics
Facility Construction
Cost for Abatement
Flooding
Public Health
Water Quality
Minimal
Uninterrupted Service

¯ I
¯

¯ ¯

¯

¯

¯

¯

¯

¯
¯

¯
¯

¯

¯

¯
¯i

¯

Questionnaire Date: July 1998.

Table 7-3, SW Systems Characterization

Mathematical Model
for Flow Estimates
Yes
No
Not Answered
Watershed Approach to Consider
Other Wet-Weather Impacts

Current Abated Wet-Weathe~ Pollution
Industrial Point Source
Urban Runoff
Agricultural Runoff
Other
Not Answered
Future Abated Wet-Weather Pollution
Municipal Point Source
Industrial Point Source
Urban Runoff
Agricultural Runoff
Other
Not Answered

¯

¯
¯

¯

¯
¯

¯

¯

¯
¯
¯

¯
¯

¯
¯

¯
¯
¯

¯
¯
¯

¯
¯
¯

¯

Questionnaire Date: July "1998,
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Table 7-4. Issues Driving SW Technical Considerations

Facility Plan
Completed
In Progress
Not Started/None
Not Answered
Reason for SSO Abatement
Planned Sewer Improvements
Regulatory Requirements
Litigation / Lawsuit
Significant Pollution Event

¯

¯

¯I
¯
¯

¯

¯

]
~¯

¯¯

#
¯

~¯
¯

¯

¯
¯
¯

¯
¯

¯
¯

¯
¯

¯

¯

¯

¯ ¯
¯ ¯
¯

¯
¯
¯

¯ ¯
¯¯
¯ ¯
¯

¯

¯ ¯
¯ ¯
¯

¯

¯

¯
¯

¯

¯

¯1
¯i ¯

Receiving H20 Criteria
Bacteria
ROD
Dissolved Oxygen
FIoatables
Heavy Metals
Nutrients
Sedimentation
Solids
Temperature
Toxins
Other
Not Answered

¯
¯
¯
¯

¯

¯
¯
¯

¯
¯
¯

¯

¯

¯

¯

¯
¯
¯
¯

¯

¯
¯

¯

¯

¯

¯I

¯

Abatement Tech Selection
Benefit-Cost Analysis
RegulatoryRequiremen, ¯ ¯ ¯
:¯
¯::¯
Not Answered J J l I ¯ I i I ¯ ) J l I I ¯ I I l
Sellmted Technologies
Construcfion Site Erosion Controls
Public Works Practices
Infiltration
Sedimentation
Other
Not Answered

¯
¯
¯
¯
¯

¯, :
¯
¯ ¯
¯¯

:
¯
¯

¯

¯ ¯
¯
¯ ¯
¯ ¯
¯ ¯

¯ ¯
: j ¯¯ # ¯
¯
¯1 ¯ ¯
¯! ¯
¯ ¯
¯ ¯ ¯ ¯

¯
¯
¯
¯

¯
¯~
¯

¯
¯
¯
¯
¯

¯
¯

:¯

¯
¯
¯
¯

¯
¯
¯
¯
¯
¯

Questionnaire Date: July 1998.
Austin has enacted fl’Lree major watershed ordinances to protect both surface water and groundwater
resol~rces:

¯
¯
¯

the Comprehensive Watersheds Ordinance (1986),
the Urban Watersheds Ordinance (1991), and
the Barton Springs Ordinance (1992).

The objectives of the local SW management program are to:
¯
¯
¯
¯

protect citizens from flooding,
preserve the natural and traditional character of the city’s waterways,
protect the water quality of the Edwards Aquifer and the city’s drinking water supply, and
protect the city’s recreational and aesthetic resources (such as Town Lake and Barton Springs).

Some of the ordinance requirements are very specific, such as those for source controls as part of the Barton
Springs ordinance. Because of some of these requirements, especially for areas outside the city limits, successful
court challenges by developers have weakened some of the laws.
Current funding for the city’s erosion and sediment control program is about $750,000 (evenly derived from
general city appropriations, permit fees, and from the SW utility fee). The SW management program is funded at
about $8 million (mostly from the SW utility fee).
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Table 7-5. SW Financial Considerations

m~,~

~ Ar~

~oo~

<I0,000 Ac
10,000- I00,000 Ac

100,000 -500,000 Ao

¯

l¯l I I I I¯ ¯

¯

Estimated Past Cost
<10 Million
I0-50 Million
I00-500 Million

¯

¯

¯

>500 Million

¯

¯

¯

Not Answered

¯

¯

¯

l¯

¯

¯ ¯i

¯

Estimated Future Cost
<10 Million

¯

¯

10-50 Million
100-500 Million
>500 Million

¯

¯
¯

Not Answered

¯

¯

¯

¯

¯

¯

~,’

¯

¯

Funding Source
Revolving Loan
Increase Sewer Rates

State Grant Money
User Fees from Utility District
Federal Grant Money
Increased Taxes
Other
Not Answered

¯

¯

¯

¯

¯

¯
¯
¯

¯

¯

¯

¯

¯
¯ ¯
¯ ¯

¯

¯ ¯
¯ ¯
¯
¯

¯
¯

Cost Estimates ENR: 5921 July 1998
Questionnaire Date: July 1998.

The city has long conducted local monitoring activities. The city worked with the U.S. Geological Survey on a
cooperative effort starting in 1975 to evaluate SW from eight large mixed land use watersheds. Starting in 1981, the
city also participated in NURP, monitoring runoff from two residential areas and one undeveloped area. The city
expanded its efforts in 1984 to include a total of 11 single land use areas representing new development. Five additional single land use sites (older, existing areas) were monitored as part of the NPDES SW permit. Selected event
mean concentration data from these monitoring activities are shown in Table 7-6.

Table 7-6. Land Use versus Event Mean Concentrations, Austin, Texas
mg/L

Suspended
Solids

Total P

TKN

NO2
NO3

Lead

Copper

Zinc

Open/Vacant/Parkland

80

26

0.10

0.52

0.15

0.004

0.01

0.008

Medium density,
single-family

170

83

0.47

2.35

0.96

0.02

0.05

0.10

Townhouse/apartment

111

113

0.38

1.82

0.58

0.02

0.02

0.10

Commercial/office/
light industrial/utilities

111
160

113
93

0.38
0.39

1.82
1.65

0.58
0.39

0.02
0.05

0.02
0.04

0.10
0.20

Institutional

160

93

0.47

2.35

0.96

0.05

0.04

0.20

Major roads/highways

143

103

0.44

1.78

0.83

0.53

0.05

0.37

COD
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~ 1989, [he d[y started a study to identify and quantify [he critical pollutants and sources adversely affecting
the Town Lake water supply, listed below, along wi~h their removal goals, in order of decreasing importance:
~
*
,
~.
*

nutrients (25 - 30%),
toxic metals (50%),
suspended solids (50%),
trash and debris (50 - 90%), and
oil and grease (25%)

Concentration reduction efficiencies for various ~W control devices have been extensively evaluated in Austin
to support the city’s SW management planning activities. Table 7-7 summarizes some of the expected concentration
reductions for the flows being treated. Because some devices bypass significant amounts of unheated SW due to
c!ogging (especially in sand filters due to inadequate maintenance) or because they are undersized (such as for
oil/water separators), the actual annual pollutant removals may be substantially less. In addition, Table 7-7 only
reflects concentration reductions and not the greater pollutant mass reductions associated with devices having significant infiltration benefits (such as for grassed waterways).
Table 7-7. Concentration Reduction Efficiencies for SW Controls, Austin, Texas
Wet Pond

Sand Filter
(no pretreat)

Dry Pond
(earth/grass lined)

Oil/Water
Separator

Grassed
Waterway

Suspended Solids

93

87

16

17

68

COD

50

67

8

42

33

Total P

87

61

3

66

43

TKN

57

62

12

40

32

Lead

39

80

!6

na

na

% Reduction
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7.2.2

Bellevue, Wash.

SW Community Characteristics

¯ Population
¯ Sewer Area
¯ Annual Rainfall
~ # of SSO Discharge Points

100,000
19,000 Ac
35" - 40"
>100

Distinctive SW Community Attributes
¯ One of the first communities to establish SW utility
¯ Rate structure based on runoff volume generated

I

I

I

Bellevue has a long history of SW management. It was one of the first communities in the UoS. to establish a
SW utility district and to develop a method for local financing of both flood control and water quality enhancements. Bellevue is a rapidly growing community near Seattle, with a population of about 87,000 (1990 census) and
covering more than 30 square miles. The area receives 35 to 40 inches of rainfall a year with a separate drainage system. The SW is discharged to many small heavily urbanized streams which lead to Lake Washington.
Washington state law was changed in 1965 to allow the establishment of utilities as a funding mechanism for
SW control. The city established its storm and surface water (SSW) utility in 1974, after several years of discussion
and planning based on citizen concerns about declining water quality in Bellevue streams. The SSW utility’s founding mission was "to maintain the hydrological balance, to prevent property damage, and to protect water quality;
for the health, safety, and enjoyment of citizens and the preservation and enhancement of wildlife habitat." During
the initial five years, the utility focused mostly on runoff volume and velocity,’ and erosion control. After these fundamental problems began to be addressed, the utility was able to shift its focus to also include water quality
objectives.
A critical part of the development of the SSW utility was the establishment of a rate structure based on volumetric runoff coefficient (Rv) generated:
¯
¯
¯
¯
¯

undeveloped (Rv <0.25),
light (0.25 <Rv<0.4),
moderate (0.4<Rv<0.5),
heavy (0.5<Rv<0.75), and
very heavy (0.75<Rv<1.0).

Onsite runoff controls result in rate reductions. A major public education program was conducted to emphasize the benefits of the utility and the costs. In 1991, the average single-family household paid about $90 per year to
the SSW utility. The 1986 budget was about $4.3 million, and the 1980 to 1986 capital improvement budget was
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$13 million. In 1997, the SW program was funded at about $450,000 per year from permit fees, and the erosion and
sediment control program is funded at about $500,000 per year from the SW utility fee and permit fees. Both programs have a combined staff of two administrators, three full-time development reviewers (plus four part-time
reviewers), four inspectors (plus two part-time inspectors), and three others, including support staff.
Some opposition continued to the utility fee within the city, but it has subsided greatly as the citizens understand the benefits of the utility. The main benefit is in preventing problems instead of responding to existing problems, which tends to diminish the utility’s perceived value. Adding a stronger component to more adequately
address water quality issues is a future challenge being currently addressed by Bellevue.
Preferred SW practices include wet detention ponds, grass roadside drainage swales, catchbasins, oil-water
separators, and filters. Ground infiltration practices are not allowed due to slowly percolating soils and problems
with these practices in the past. During 1992 and 1993, 13 bioflltration facilities, 8 extended dry detention ponds,
and I filtration facility were installed.
The SSW major programs include:
¯
¯
¯
¯

¯

capital improvement (by 1991, 11 ponds with real-time control had been established for flood control);
operations and maintenance (operating flood control facilities to minimize fishery impacts, consulting
with private property owners to solve private drainage problems, cleaning inlets and storm drainage,
repairing structural facilities, emergency response, etc.);
water quality (routine monitoring of all receiving waters, stream enhancement and lake restoration projects, inspection of private SW systems, etc.);
development regulations (using the city’s land use authority to regulate construction, enforce clearing,
grading, and development of sensitive areas, inspect construction sites, etc.);
public education (award-winning "stream teams" and "business partners for clean water" programs,
etc.); and
administration (policy development, financial management, rate administration, drainage planning, etc.).

Bellevue participated in NURP, resulting in much data on local characterization and control effectiveness.
With this local data, the city applied for a general NPDES permit for SW in 1985, more than ten years before the SW
NPDES permit program was established for the country.
The SSW utility operates a spill response team on 24-hour call to respond to accidents or citizen calls for inappropriate or illegal discharges to the drainage system or streams. It also operated one of the first oil recycling programs in the nation.
The Bellevue SSW utility efforts have succeeded because:
¯
¯
¯
¯
¯

the utility is a unified agency (although city reorganization in 1993 resulted in the erosion and sediment
control program being assigned to a different city unit);
the utility has the backing of strong regulations;
the utility has strong citizen support;
all enforcement and maintenance activities are staffed within the utility; and
the utility coordinates extensively with other agencies and governments in the region.

The SSW utility programs do have some current conflicts with other city programs, such as biofiltratjon conflicting with the city’s land use code landscaping requirements, and the preferred use of swales conflicting with the
city’s transportation code.
References and Contacts:
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7.2.3

Denver, Colo.
SW Community Characteristics
¯
¯
¯
¯

Population
Sewer Area
Annual Rainfall
# of SSO Discharge Points

>1,000,000
>100,000 Ac
15"
2,000

Distinctive SW Community Attributes
¯ Successful SW utilities
~ Flood control receives more emphasis than water quality

Denver is known for its efforts in flood control in an arid, high elevation area that receives large amounts of
runoff from upstream areas. The city’s efforts to develop and evaluate site-specific SW quality control practices and
its experiences with utility district are also noteworthy.
Denver was incorporated in 1858 and had a population of about 470,000 in 1990. The city covers an area of
about 155 square miles and is at an elevation of more than 5,000 ft. The area receives only about 15 inches of rain a
year and experiences cold and long winters. The separate stormwater system has more than 1,000 outfalls in the
metropolitan area that discharge into small streams that, in turn, eventually discharge into the Platte River. Rain
occurs on about 60 days a year, but only about 30 storms per year are of sufficient size to produce runoff.
The Urban Drainage and Flood Control District (UDFCD) serves an area of about 400 square miles, having a
total population of more than 2 million. Flood control has received the most emphasis from the district, and receiving water quality problems are not generally thought to be associated with wet weather flows because of other
influencing factors. However, a watershed approach has been taken locally where urban runoff, municipal point
sources, and industrial point sources are being addressed. Federal and state regulatory requirements are the major
driving forces behind local wet weather flow water quality control efforts.
Denver was a participant in NLIRP in the early 1980s, monitoring several catchments and control practices
over several years.
About $4 million has been spent in the past on wet weather pollution control efforts, and about $10 million is
projected to be spent in the future, coming from increased taxes, user fees from the utility district, and by reallocation of funds from other municipal activities. The UDFCD is coordinating NPDES SW permit activities for the cities
of Denver, Aurora, and Lakewood. As more communities in the Denver area are required to participate in the
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NPDES permit program, the UDFCD will be available to assist these other areas also. A joint task force was created
in 1990 to define the goals, objectives, and responsibilities necessary to meet the needs of the permit process. The
initial goals were to:
¯
¯
¯
¯
¯
¯
¯
¯

coordinate application efforts of the three cities,
jointly negotiate application requirements with the state of Colorado,
jointly conduct activities whenever possible,
share knowledge and experience,
facilitate use of resources of other organizations,
evaluate candidate SW control practices,
develop dry weather screening work plan, and
develop a joint SW monitoring program.

In addition to helping to coordinate these activities, the UDFCD, in conjunction with local colleges, also conducts erosion control training courses for local contractors.
The NPDES SW permits were issued by the state to the three cities in May 1996. All permit requirements must
be implemented within three years. Some of the permit requirements, such as street and inlet cleaning and trash
removal from channels, has been an on-going activity, but other activities will need to be implemented, including:
¯
¯
¯
¯
*
¯

annual reporting and cost estimates,
industrial facilities program,
municipal facility runoff controls,
wet weather monitoring program,
dry weather sampling protocols, and
other major programs (including public education, new development planning procedures, and construction site sediment control).

Local construction site erosion control efforts typically include mulching, diversions, filter fencing, and sedimentation practices. Stormwater control is accomplished through many activities, including public works practices
(street and inlet cleaning, litter control, oil/water separators, inappropriate discharge elimination, grass swales, and
grit chambers), infiltration (porous pavement and grass filters), sedimentation (wet detention ponds and wetlands),
and other activities (including dry detention ponds, filtration, and public education). The performance of many of
these devices has been determined through local monitoring. The district identified severe problems with typically
constructed sand filters, such as clogging caused excessive bypassing of untreated water. Design guidelines need to
be modified to account for expected high suspended solids loadings and to enable more efficient maintenance.
Monitoring a wet pond followed by a series of wetland cells showed moderate to high levels of control of many pollutants over a wide range of runoff conditions.
Stream restoration along the Platte River has also been successful. Denver is well known for Confluence Park,
a $7.5 million project that incorporates flood control, boating access, recreation, 5 acres of wetlands, wildlife and
aquatic habitat, plus a cooling water diversion structure for a power plant. Denver also had constructed more than
12 miles of recreational trails along the South Platte River within the city, which connects with six other trails having
an additional 50 miles.
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7.2.4

Milwaukee, Wis.
SW Community Characteristics
¯
¯
¯
¯

Population
Sewer Area
Annual Rainfall
# of SSO Discharge Points

630,000
61,500 Ac
30"
Unknown

Distinctive SW Community Attributes
¯ Extensive SW quality information
~ Watershed approach and nonpoint source pollution control

Milwaukee has a great deal of SW quality information and a state regulatory program that has put these data
to good use in a watershed context.
Milwaukee was incorporated in 1846 and has been known as a heavily industrialized city, although it is more
diversified now. It had a population of abut 630,000 in 1990 and a land area of about 96 mi2. Its elevation is about
600 ft. The central part of Milwaukee has a combined sewer system, but the vast majority of the city and most of the
surrounding communities have separate storm drainage. The st6rm drains flow to Lake Michigan, with most
stormwater flowing from the Milwaukee, Kinnickinnic, and Menomonee Rivers (which form the inner harbor) from
urbanized tributaries (such as Lincoln Creek). The annual rainfall in Milwaukee is about 30 inches, and snow cover
is common for several months each winter. Winter temperatures can be severe and snowmelt is an important contributor to urban runoff pollution, in addition to rainfall induced runoff.
Stormwater quality management in the Milwaukee area was initiated as part of the Wisconsin Priority
Watershed Program. This program (one of the oldest in the nation funding nonpoint pollution abatement) was
developed in 1978 to help combat both urban and rural nonpoint sources of pollution. An important element of the
program is retrofitting control practices in both rural and urban areas. Initially the program was heavily involved in
rural areas, with technical assistance from the National Resources Conservation Service (NRCS). A unique aspect of
the program is that it is implemented on a watershed and not on a political jurisdiction basis. Of the state’s 330
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watersheds, 130 (mostly located in the southern part of Wisconsin) will likely require comprehensive management
activities to control nonpoint pollutants. A 25-year plan was developed in 1982 that requires the startup of about
eight or nine new watershed abatement efforts per year. The watershed plans are prepared by the state with cooperation and reviews by local government agencies. They contain detailed analyses of the water resources objectives
(existing and desired beneficial uses including the problems and threats to these uses), the critical sources of problem pollutants, and the control practices that can be applied within each watershed. The plans also include implementation schedules and budgets to meet the pollution reduction objectives.
Each plan requires one year to prepare, including the necessary fieldwork. Various field inventory activities
are needed to prepare the plans, including aquatic biology and habitat surveys to identify existing and potential
fishery uses, streambank surveys to identify the nature and magnitude of streambank erosion problems and to help
design needed controls, field and barnyard surveys to supply information needed to estimate and rank their pollution potentials and to design farm control practices, and urban surveys needed to evaluate urban runoff pollution
potential and its control.
Urban planning was initiated in 1983 in the Milwaukee and Madison areas, with other urban areas of the state
follow;ing. The urban practices eligible for cost sharing identified in these plans have included streambank protection, detention basins, and infiltration devices for existing urbanized areas. Construction site erosion controls are
also usually required as a condition for a grant agreement in an urban area, but they are not eligible for state cost
sharing. About $3 to $5 million per year will be used by the nonpoint source program over a 20-year period in controlling urban runoff.
The Wisconsin nonpoint source plan addresses watersheds, not just political areas. The Milwaukee River
basin contains 500 streams, 100 lakes, and 60,000 acres of wetlands in its 900-square-mile watershed. The city of
Milwaukee is at the terminus of the river, where it discharges into Lake Mich. The water quality in the watershed
varies dramatically, from excellent in many headwater trout streams to poor in the heavily urbanized southern portions of the basin. The Milwaukee Basin Priority Watershed Program started in 1985 as a voluntary program to
address both urban and rural sources of nonpoint pollution. More than 500 rural landowners and 26 local governments have participated in the program, with total local and state investments of about $40 million.
An outcome of the Milwaukee River South Watershed plan included goals for reducing urban SW discharges.
These goals were 50% reduction for suspended solids and heavy metals, and 50’/,, to 70% reduction for phosphorus.
The city cleanup program has four elements:
¯
¯
¯
¯

local controls on construction erosion,
improved SW management,
better urban housekeeping, and
streambank erosion controls.

The city identified construction site erosion as the leading cause of sediment into the Milwaukee River South
watershed. Of the annual 26,000 tons of sediment, about 62% comes from construction sites, while only 16% comes
from cropland, with the remainder from urban SW and streambank erosion.
A Wisconsin Pollutant Discharge Elimination System permit (under EPA NPDES authority) was issued to
Milwaukee in October 1994. It covers SW discharges from more than 200 major outfalls to area streams and Lake
Mich. The permit addresses discharges from Milwaukee and another 26 local communities. These communities each
pay the Wisconsin Department of Natural Resources $5,000 per year as a permit fee, totaling more than $1.million
for the 5-year permit period.
An important part of the Milwaukee wet weather flow program is monitoring urban streams to identify and
quantify actual receiving water problems. Milwaukee participated in the early International Joint Commission studies with Canada to characterize discharges into the Great Lakes. Milwaukee was also a participant of NURP in the
early 1980s. During NURP, eight single land use catchments were extensively monitored for three years in cooperation with the U.S. Geological Survey. The benefits of street cleaning as a pollutant discharge reduction practice were
included in this effort. Snowmelt characterization monitoring and effects of de-icing compounds have also been
extensively studied in Milwaukee. Recently, detailed studies on toxicant sources, effects, and controls have also been
conducted in Milwaukee, including a study conducted in heavily urbanized Lincoln Creek (a 19mi.2 watershed,
9 miles long). A seven-tiered indicator program, incorporating many physical, chemical, and biological tests, was
simultaneously conducted which identified long-term toxicity problems likely associated with re-suspended contaminated sediments having high levels of organic compounds. It was found that discharges of these fine sediments
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could be significantly reduced through the use (~f well-designed and maintained wet detention basins. The instream
toxicity monitoring methods developed and used during the Lincoln Creek study can be used by other municipalities to answer the following basic questions:
¯
¯
¯
¯

Are toxic conditions present?
What is causing the toxicity?
How much is too much urbanization? and
Can SW controls reduce these problems?

The benefits of SW controls have also been evaluated in Milwaukee, especially grass swales, wet detention
ponds, and underground devices for critical source areas. The Southeastern Wisconsin Regional Planning
Commission also prepared a comprehensive report documenting costs associated with construction site erosion and
SW control.
In addition, the Wisconsin Nonpoint Source Program includes an important public education component.
Milwaukee conducted a survey to identify the most likely successful public education program. The more than
3,000 responses indicated that TV news stories, newspaper articles, targeted newsletters, and pamphlets would be
most effective. Site visits, workshops, and videos were unlikely to be successful. The survey also found that more
than 90% of Milwaukee respondents were willing or are already doing activities to protect water quality (recycling
used oil, separating household hazardous wastes, limiting landscaping chemicals, controlling dog wastes, etc.).
Virtually all of the respondents rated the local waters as poor to fair and less than 10% used the local waters for any
recreational activities. However, more than half were willing to pay more than $50 per household per year for programs to protect and restore local waters.
References and Contacts:
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Orlando, FIa.
SW Community Characteristics

¯ Population
¯ Sewer Area
¯ Annual Rainfall
¯ # of SSO Discharge Points

165,000
I00,000 Ac
50"
1,000

Distinctive SW Community Attributes
¯ Recipient of EPA’s SW award in 1990

Orlando is known for its long history of SW management, including receiving the U.S. EPA’s SW award in
1990. The city has extensive local data, especially concerning the performance of SW controls in its unique area,
which has heavy rains, flat topography, high groundwater, and highly percolating sandy soils.
Orlando is located in central Florida and had a 1990 population of about 165,000. The area receives about
50 inches of rainfall each year, mostly occurring in the summer. Most of the area is underlain with sandy soils.
Therefore, urban development produces dramatic increases in runoff volumes and rates as the highly percolating
soils are covered with impervious surfaces. The infiltrating water recharges the Floridan Aquifer, the major drinking
water supply for most of central Florida. The area is relatively flat, at about 100 feet elevation. The city of Orlando
contains 82 named lakes and several hundred drainage wells that receive SW runoff from the separate storm
drainage system.
Florida began to investigate SW pollutant sources in the 1970s as part of the Section 208 requirements of the
Clean Water Act. The Florida Department of Environmental Regulation and 12 regional agencies received many
large Section 208 grants to assess the extent of the state’s nonpoint pollution problem and to develop technical and
administrative methods for treatment and control. The state had authority to draft regulations pertaining to SW control as part of its existing environmental laws. The first official state regulation addressing SW was adopted in 1979
based on the results of the Section 208 studies that found urban SW was responsible for:
¯
¯
¯
¯

80 to 95% of the heavy metal loadings to Florida surface waters,
almost all of the sediment deposited in state waters,
450 times the suspended solids and 9 times the BOD loads compared to typical municipal wastewater
treatment facilities, and
nutrient loads about the same as those being discharged from typical municipal wastewater treatment
facilities.

The state regulations were revised several times for clarification and to ensure long-term operation through
adequate maintenance and better design.
The Florida Department of Environmental Regulation requires SW controls for new development. The
requirements specify that the first 0.5 inch of runoff, or the runoff from 1 inch of rain, whichever is greatest, be
treated. This regulation is thought to result in about 80% to 85% of the annual pollutant loads being treated.
Orlando published one of the earliest SW management guides (Orlando Urban Storm Water Management Manual)
in 1984 to assist developers in meeting these requirements. Stormwater wet detention ponds, excavated into the
groundwater, were the first controls commonly used. Research has investigated the performance of these and other
devices, including their potential impacts on groundwaters. Outfall screening devices and street cleaning (especially
in March when the leaves from oak trees fall) were also thought to be an effective control for lakes. Sand filters,
grass swales, wetlands, and alum injection have also been used and tested in the Orlando area.
The Orlando urban stormwater management program was established in the early 1980s to address increasing
SW runoff quality and quantity problems resulting from new development. Orlando sponsored a lake assessment
study in 1983 to evaluate the city’s lakes in response to residents complaints of deteriorating water quality. The
assessment study resulted in a prio~rity listing of lakes needing remediation assistance. Large regional fadlities (such
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as the Lake Greenwood Urban Wetland project) have been retrofitted in existing urban areas, and alum injection
facilities have also been added to several existing urban lakes.
The preferred SW control practices in Orlando are off-line retention, filtration, and both dry and wet detention
ponds. Source controls, as described in the local manual, are encouraged. The performance standards are to reduce
the annual average suspended solids loadings by 80%.
The city received its NPDES SW permit and funds local oversight through the Orlando SW utility. The current
utility fee is $36 per residential household equivalent per year. The total annual budget is $1.25 million, of which
about 90% is from the utility fee. The utility has four administrators, four engineers, 18 inspectors, two scientists,
and five clerical support staff. Educational programs are a voluntary component of the program, with the utility
presenting more than 40 programs each year to educate the general public about SW management. Local volunteers
also participate in the Florida Lake Watch program. The city has a limited program to monitor the water quality in
the city’s lakes to measure success of the SW management program. As noted previously, numerous research projects have also been conducted in Orlando to evaluate the performance of SW management practices.
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7.3 SW Case Histories and Benchmark Data Discussion
7.3.1

General SW Discussion
Community accomplishments in addressing SW concerns are highly varied throughout the U.S. In most cities,
very little has been done beyond basic SW drainage. In a few communities (such as those selected for discussion in
the case studies), early concerns by the public about declining water quality resulted in attempts to manage SW
quality. After drainage problems were brought under control, usually through master planning and the construction
of large-scale facilities, construction erosion control was usually implemented. With these important considerations
addressed, some of the communities were able to address SW quality. Some stressed controls for new developments, while a very few examined retrofit opportunities (Wisconsin’s Priority Watershed Program, for example).
Historically in almost all communities in the U.S., SW management only addressed drainage issues, because
scarce local resources were needed for more pressing issues. Such communities are only able and willing to
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participate in SW management at the most basic and minimal level. Without specific guidance and requirements
contained in local and state ordinances, very little SW quality management was conducted in most communities. In
fact, some communities backed off from prior rigorous attempts at SW quality management to more minimal efforts
that barely meet existing regulations.
With the Clean Water Act SW NPDES permit program in place, SW quality management is no longer a luxury
program only being conducted in rapidly growing sunbelt communities that have the resources and mo.tivation.
Because of the large number of communities involved in the first and second phases of the NPDES SW permit program, the federal and state approach has been to define relatively basic requirements for the permits, with generally
few specified control goals. Obviously, submitting all the municipal permits (along with the new industrial SW permits required at the same time) has produced a financial, logistic, and management problem for state agencies and
EPA regions. It is apparent that the main goal was to get the permits issued in a timely manner, while accomplishing
such basic and necessary goals as drainage area characterization information; screening for inappropriate discharges
at storm drain outfalls; starting erosion control programs; establishing local authority over the drainage system; and
developing a financial basis for management of the program. Even with the relatively simplified permit process and
requirements, however, large municipalities (in phase one of the program) often spent more than $1 million each to
gather the necessary information and to prepare and submit the permit applications.
The requirements included in the issued permits rarely specified any control goals or management needs
beyond conducting an outfall monitoring program of about three storms a year at about five land use sites. The permits are generally issued for 5 years, with the expectation that specific control requirements would be added during
subsequent periods as local problems become better defined. Nearing the tenth year of the SW NPDES program,
medium cities (between 100,000 and 500,000 population) have also submitted permit applications and most have
received their initial permits, and small communities (greater than 10,000 in population) are to be included in the
program within a year. Therefore, the SW permit program burden on the regulatory agencies has increased, with little opportunity for increased site-specific control objectives to be included in the permits. The role of TMDL allocations was to be a tool to determine allowable discharges of SW and point source permits to a watershed°s receiving
waters. However, there is still much concern, and therefore delay, in allocations.
Most of the specific accomplishments of SW quality have occurred in communities with flooding/drainage
problems, scarce water resources, and the financial ability (usually through local funding mechanisms). Specific
requirements by local communities, and some state agencies, are the driving force behind these major accomplishments. Federal legislation now requires SW quality management at most levels of government. However, the direct
application of approaches from the few communities currently having successful SW quality management programs
may not be workable. All these communities have found that advances have been slow and greater public awareness and understanding (especially when local funding is involved) is needed. Specific guidance and requirements,
along with strenuous enforcement, are also necessary components of successful programs; voluntary efforts by
themselves are rarely adequate.
7.3.1.1 Stormwater Quality Problems as the Driving Force
The main purpose of treating SW is to reduce its adverse impacts on receiving water beneficial uses.
Therefore, any urban SW runoff study must assess the detrimental effects that runoff is actually having on receiving
water. Urban receiving waters may have many beneficial use goals, including:
¯
¯
¯
¯
¯

stormwater conveyance (flood prevention);
biological uses (warm water fishery, aquatic life use, biological integrity, etc.);
non-contact recreation (linear parks, aesthetics, boating, etc.);
contact recreation (swimming and wading); and
water supply.

With full development in an urban watershed and no SW controls, it is unlikely that any of these uses can be
attained. With less development and the application of SW controls, some uses may be possible. But unreasonable
expectations should not be placed on urban waters, as the cost to obtain these uses may be prohibitive. With fullscale development and lack of adequate SW controls, severely degraded streams will be common. However, SW
conveyance and aesthetics should be the basic beneficial-use goals for all urban waters. Aquatic life use should also
be a goal, but with the realization that the natural stream ecosystem will be severely modified with urbanization.
Certain basic SW controls, installed at the time of development, plus protecting stream habitat, may enable
partial realization of some of these basic goals in urbanized watersheds, but careful planning and optimal utilization
of SW controls are necessary to obtain these basic goals in most watersheds. Water contact recreation, consumptive
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fisheries, haSitat for sensitive aquatic organisms, and water supplies are not appropriate goals for most urbanized
watersheds. However, these higher uses may be possible in urban areas where the receiving waters are large and
drain mostly undeveloped areas.
The latest National Water Quality Inventory released by the U.S. EPA showed only slight improvement in
attaining beneficial uses in the nation’s waters. Urban runoff was cited as the leading source of problems in estuaries, primarily from nutrients and bacteria. Problems in rivers and lakes were mostly caused by agricultural runoff,
with urban runoff the third-ranked source for lakes and fourth ranked for rivers. Bacteria, siltation, and nutrients
were the most significant problems in rivers and lakes.
In general, urban SW runoff monitoring has indicated that the biological beneficial uses of urban receiving
waters are most likely affected by habitat destruction and long-term pollutant exposures (especially for macroinvertebrates via contaminated sediment), while documented effects from acute exposures to toxicants in the water column are rare. Receiving water pollutant concentrations resulting from runoff evens and typical laboratory bioassay
test results have indicated few significant short-term receiving water problems. Therefore relating actual receiving
water problems to conventional numeric standards is difficult. Interest in developing special wet weather standards,
especially considering contaminated sediments, intermittent exposures to high flows, and habitat destruction exists.
Using local reference stations for comparison is usually necessary to identify local problems and the needed extent
of SW discharge reductions.
7.3.1.2 Changes in Stormwater Management and Attitudes with Time
In 1967, researchers at the University of Wisconsin distributed a survey to engineers in the state, the main
objective of which was to determine the level of service considered adequate. This questionnaire explored design
procedures and policies. In 1997 a survey by the University of Alabama at Birmingham was mailed to over 350
recipients in engineering firms and municipal water authorities across the nation. This recent survey was designed
to examine changes in design methods, objectives, and understanding of SW quality problems over this 30-year
period. The university received about 85 responses (mostly from Minnesota, Ohio, New York, Florida and
California), about half of whom were consulting engineers in private practice and the other half engineers with
municipalities. Tables 7-7 and 7-8 present the findings from the 1997 survey and compare them to the 1967 survey.
7.3.2
7.3.2.1

SW Questionnaire Findings
SW Communit~ Statistics
The returned SW benchmark questionnaires cover communities with a wide range of conditions and receiving
waters. Most discharge SW into rivers, streams, or lakes, but the ocean, groundwater, and estuaries are also represented by one city each. Almost all communities discharge into several different types of receiving waters.
Three communities (Boston, Denver, and Detroit) have populations greater than I million, while the other 12
cities have populations less than 500,000. All manage total drainage areas of more than 1,000 acres (most greater
than I0,000 acres) and had more than 50 outfalls (except for Orem, Utah, which reported less than I0 discharge
points). Annual rainfall was less than 20 inches for three cities (Burbank, Denver, and Orem), between 20 and 30
inches in one city (Fridley), between 30 to 40 inches in six cities (Austin, Bellevue, Detroit, Hillsboro, River Falls, and
Struthers), and more than 40 inches in four cities (Birmingham, Boston, Frederick, and Orlando).

Benchmarking Decisian Criteria for Urban Wet Weather Abatement

7-17

R0018317

Table 7-8. 1997 Stormwater Management Design Survey Responses

Practice

Response (Percentage of Respondents if Reported)

Design Storm Used

5 year
(10%)

10 year
(42°/o)

100 year
(9%)

Combination
(31%)

Regional
(13%)

Method of Design

Rational
(41%)

Tools Used

Computerized tools
(86%)

SWMM
(25%)

HEC-1
(17%)

Manhole covers
popping off

Water rising
above curbs

Water in
Basements

Conditions of Failure
Water Quality Concern

Se~liment
(60%)

NRCS (SCS)
(14%)

25 year
(7°/o)

Nutrients
(35%)

Metals
(34%)

Oil & Grease,
Bacteria,
Toxicants,
Floatables,
and Salts.

Staying
within
regulated
discharge
limits

Table 7-9. Stormwater Management Design Survey Comparison 1967 versus 1997 Results
1967 Survey Responses

1997 Survey Responses

Design Storm

5 to 10 year (70%)

Approximately the same range,
most using the 10 year.

Method of Design

Rational
(Most cities misapplied the runoff
coefficient or rainfall intensity)

Rational
(Understood the use of
Time of Concentration)

Indicator of Failure

Water ponding at inlets
Water ponding in back yards,

Water ponding at inlets, but
not a prevalent concern. Not a high
priority for today’s
design engineers.

Water Quality Concerns

Sediments, Nutrients, Metals, Oil & Grease, Bacteria, Toxicants,
Floatables, Salts, and Staying within regulated discharge limits.

Few cities reported annual SW discharge quantity; however, the quantity may be estimated using a few
assumptions. As an example, for the smallest reported service areas of 1,000 acres and 10 inches of annual’rainfall
with a reasonable arid area volumetric runoff coefficient of 0.2, the annual runoff volume would be about 50 million
gallons. In a small city of only 10,000 acres (15 square miles), with an annual rainfall of 30 inches and a Rv of 0.3, the
annual SW runoff discharges would be increased to more than 2,500 million gallons.
7.3.2.2 SW Public Participation
Only five communities (Birmingham, Frederick, Fridley, Orem, and Struthers) reported no public participation. However, at least Birmingham and Frederick do have public participation programs, but the responders possibly thought that their programs did not include any of the program elements listed. It is hard to imagine that public
hearings would not be used for all major public works projects associated with SW projects.
Signs and general public education were most commonly indicated methods for informing the public, while
the more successful TV addresses and newsletters were parts of only two community efforts. The least successful
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too~, neighborhood meegmg~ and v}deos available for loan from the local libraries, were not listed by any of the
respondents. Bellevue sponsored community educational projects, and receiving water monitoring by dtizen volunteers was reported by Austin and Orlando. As part of its N-PDES permit requirements, Birmingham is starting a new
monitoring effort using local volunteers to investigate inappropriate discharges into storm drainage.
Basement flooding, along with general water quality, were the most commonly listed public concerns (11 and
9 cities, respectively). Aquatic life, street flooding, general recreation, water contact recreation, and public health
were all noted by 3 cities each.
7.3.2.3 SW Systems Characteristics
Seven responding c~ties did not have a mathematica! model of their SW systems, while three did. However,
all (except Birmingham and Orem) indicated that a watershed approach has been taken.
Almost all cities included municipal and industrial point sources plus urban runoff among their current pollutant abatement efforts. Four communities indicated that agricultural runoff was also being controlled in their watersheds. Control efforts for the same targeted poll~utant sources were generally expected to remain in the future.
However, little documented performance irfformation for urban runoff abatement efforts is available from the cities.
Most cities listed estimated abatement levels oniy, wi~ no mor~tori~g programs either in the receiving waters or at
outfalls to quantify any discharge reductions.
7.3.2.4 Issues Driving SW Technical Considerations
Only three cities (Birmingham, Boston, and Frederick) indicated that a SW facility plan was not started yet,
three (Austin, Bellevue, and Detroit) indicated that the facility plans were completed, while six others indicated that
plans were in progress.
All respondents indicated that regulatory requirements were the main driving force in their SW quality management efforts, with the exception of Boston. Litigation and lawsuits were also primary motivation sources for SW
abatement in three cities. Five of the cities had no permitted facilities, while three cities listed up to 10 permitted
facilities, and one city (Frederick) listed more than 100 permitted facilities.
Water quality criteria for local receiving waters included the following parameters (in order of most frequent
mention): bacteria, dissolved oxygen, nutrients/floatables (tie), BOD/toxicants/sediment (tie), and finally temperature and heavy metals (only one city each).
Cost/benefit analyses were used by six cities, but regulatory requirements directed the selection of the abatement technology in 11 of the cities. Almost all technologies (construction site erosion controls, public works practices, and sedimentation) were being used by almost all communities. Infiltration practices were the least popular
option.
7.3.2.5 SW Financial Considerations
Only Detroit listed significant past expenditures for past SW abatement efforts (at more than $500 million),
while five others (Austin, Boston, Denver, Orem, and Struthers) all listed less than $10 million. Detroit also listed a
similar level for future expenditures, while the others remained the same, except for Denver and Orem which
expected an increase of $10 million to $50 million. Birmingham is starting a s~ream corridor protection program at a
cost of about $30 million, as part of the settlement of a local lawsuit concer~ng wet weather flow pollution
abatement.
The funding sources were varied, with fees from utility districts being most common (five cities’), followed by
"other" (four cities), then increased sewer rates, state grant money, federal grant money, and increased taxes (tied
with three cities each), and finally revolving loans (two cities).
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CHAPTER 8.0

COST-BENEFIT ANALYSIS
8.1 Syracuse, N.Y., Case Study
The Syracuse, N.Y., case study serves as a good example of a cost-benefit approach to abating wet weather
pollution in that the decision-making process involved all the critical components of the community, from the technical engineers to the municipal government budget and financial management departments.
Syracuse began its CSO abatement program in the early 1970s with the country’s first full-scale demonstration
of an U.S. EPA vortex and disinfection facility. A very successful BMP program followed in the middle 1980s. The
CSO abatement program was expedited in 1989 as a result of a legal consent order. During the early stages of the
consent order process, several planning meetings were held under Section 208 of the 1972 Clean Water Act
Amendments. These meetings culminated in a work plan for the CSO abatement program, which required the consensus of stakeholders on the storm frequency that would serve as a reasonable target for abatement.
All parties, including local health and state regulatory agencies, agreed that a 1-year storm frequency would
be used to size the wet weather pollution abatement facilities. Figure 8-1 illustrates an inflection (knee of the curve)
in the system conveyance capacity at the 1-year storm recurrence interval. It was agreed that such a storm would
likely be a convective storm occurring in the summer months when base flow in receiving water streams would be
low. It was also agreed that such a combination of wet weather pollution and low stream flow represented reasonably stringent conditions.
Once the 1-year storm recurrence interval was agreed upon, five abatement strategies were evaluated using a
cost-benefit analysis on the basis of bacteria, solids, and BOD improvements in the receiving water. Figures 8-2 and
8-3 show these relationships. Figure 8-3 illustrates the point of inflection for the cost curve occurring at the
"Regional" abatement alternative. The regional abatement alternative included satellite treatment facilities designed
to control bacteria, solids and floatables, in-system storage, and some sewer separation. This alternative was
adopted as the accepted CSO abatement plan. The location of these satellite treatment facilities, known as regional
treatment facilities, is illustrated in Figure 8-4.
Further application of the cost-benefit analysis was used to justify the need for all satellite treatment facilities
to control bacteria, solids, and floatables. Detailed system and receiving water bacterial modeling demonstrated that
the facilities needed to control bacteria and solids loadings to the receiving waters were not as great as originally
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estimated. All parties agreed to reduce some of the regional treatment facilities to floatables control facilities. This
reduced the CSO abatement costs ~om $267 million to $144 million.
The construction planning for the regional treatment facilities and floatables control facilities ultirnately culminated in a 15-year build out period that would progressively achieve full compliance during that time. This compliance was in terms of both the presumption and demonstration clauses of the federal CSO policy as illustrated by
Figures 8-5 and 8-6.
Peak Overflow Rates and Total Volume
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COMPLIANCE SCHEDULE
ONONDAGA COUNTY CSO ABATEMENT

ONONDAGA LAKE BACTERZAL COMPLIANCE PROJECTIONS
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Figure 8-5. CS0 Abatement Compliance Schedule, Onondaga County, N.Y.
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An integral part of the decision making process during construclion planning was resolving the issue of
affordability. The affordability analysis was used to evaluate the financial impacts of the CSO abatement program.
Once the technical solution was agreed on and planning level cost estimates were developed, the murdcipal budget
and financial management department began to evaluate the cost impacts of various construction schedules; 15 distinct projects were evaluated in time frames varying from 15 to 25 years. An example is shown in Figure 8-7.
Corresponding plots of unit charge and debit service as a percent of median household income were developed as
illustrated by Figures 8-8 and 8-9, respectively. These dollars represent the combined costs of the CSO abatement
program and the WWTP improvements program.
WET-WEATHER COMBINED SEWER SYSTEM FLOWS
Total Wet-W~Ot~

Average Annual
Int=meptor Flow

Regional Facility

RTF Captured

Flow In CSS

CSO Dist..barge

Flow

H,,rbor Bro~k FBM

458.38

331.98

37.62

88.46

HIm~tth~ RTF

57.90

33.50

0.62

23.76

99%

FCF

84.19

76.79

7.40

0.00

,61%

7.22

3.62

1.70

1,g0

76%

Midland RTF

5"74,59

275.39

112.40

188,80

Cl~on RTF

543.58

401.68

86.48

55.42

Frtmldln FCF

527.11

443.81

77.26

6.01

Maltbie F(~F

67.79
2605.09

40.89
’1607.66

21.54
401.3t

5.36
596.12

Regional

New~ll RTF

TOTAL

Percent
Capture

Figure 8-7. Annual Cost per Regional CSO Treatment Facilities
Estimated Drainage and Sanitation Unit Charge
12oo
SI,102

1000
$88o

82/$370
200

$183
S65

0
1975

1980

1985

19~0

1995

2000

2005

2010

2015

~’ear

’=~=~=" ] 00’.4 Cowry Fuad~ nl~

Figure 8-8. Estimated Drainage and Sanitation Unit Charges, Syracuse, N,Y.

Benchmarking Decision Criteria for Urban Wet Weather Abatement

8-5

R0018325

Onondaga’s Expected Deb~ Service Per Household a~ Percentage of Median Household Income Uniform
Dhtflbution (’20Z$), Relative to Sample in I997
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Figure 8-9. Expected Debt per Household as Percentage of Median Income, Onondaga County, N.Y.
Despite the fairly fiat growth of population and service expected in the Syracuse area, the debt service fell
within the allowable 2% guide stated in the federal CSO control policy. Consequently, the state and U.S. EPA
required that a 15oyear schedule be implemented. Milestone dates for specific completion projects of construction
were incorporated into the Consent Order which was signed in October 1997.
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NATIONAL CSO CONTROL POLICY
The National CSO Control Policy contains four key principles intended to ensure that CSO controls are cost
effective and meet the requirements of the Clean Water Act (CWA) of 1972 and its amendments:
¯ provide clear levels of control that would be presumed to meet appropriate health and environmental
objectives;
¯ provide sufficient flexibility to CSO communities, especially those that are financially disadvantaged, to
consider the site-specific nature of CSOs and to determine the most cost-effective means of reducing pollutants
and meeting CWA objectives and requirements;
~ allow a phased approach for implementation of CSO controls considering a community’s financial capability;
and
# review and revise, as appropriate, water quality standards and their implementation procedures when
developing LTCPs to reflect the site-specific wet weather impacts of CSOs.
Nine Minimum Controls
1.

Proper operation and regular maintenance programs for the sewer system and the C$Os. This control should
consist of a program that clearly establishes operation, maintenance, and inspection procedures to ensure that
a combined sewer system (CSS) and treatment facility will function in a way to maximize treatment of combined sewage and still comply with NPDES permit limitations.

2.

Maximum use of the collection system for storage. This control consists of making relatively simple modifications to the CSS to enable the system to store wet weather flows tmtil downstream sewers and treatment facilities can handle them.

3.

Review and modification of p’ret.reatment requirements to ensure that CSO impacts are minimized. The objective of this control is to minimize the impacts of discharges into CSSs from nondomestic sources during wet
weather events and to minimize CSO occurrences by modifying inspection, reporting, and oversight procedures within an approved pretreatment program.

4.

Maximizing flow to the POTW for treatment. This control entails simple modifications to the CSS and treatment plant to enable as much wet weather flow as possible to reach the treatment plant.

5.

Eliminating CSOs during dry weather. This control includes any measures taken to ensure that the CSS does
not overflow during dry weather conditions.
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6.

Controlling solid and floatable materials in CSOs. This control is intended to reduce, if not eliminate visible
floatables and solids using relatively simple measures including baffles, screens, racks, booms, and skimmer
vessels.

7.

Pollution prevention programs to reduce contaminants in CSOs. This control is intended to keep contaminants from entering the CSS and prevent subsequent discharge to receiving waters through street cleaning,
public education, solid waste collection, and recycling.

8.

Public notification to ensure that the public receives adequate notification of CSO occurrences and CSO
impacts. This control is intended to let the public know where outfalls are located, when CSOs occur, what
possible health and environmental effects are, and what recreational or commercial activities may be curtailed
as a result of CSOs.

9.

Monitoring to effectively characterize CSO impacts and the efficacy of CSO controls. This control involves
visual inspections and other simple methods to determine the occurrence and apparent impacts of CSOs.

Long Term Control Plan
The LTCP is a comprehensive plan that recognizes the site-specific nature of CSOs and their impacts on
receiving waters. The long term planning approach consists of four major elements: system characterization; development and evaluation of alternatives; selection and implementation of controls; and compliance monitoring. A primary objective of the LTCP is to develop and evaluate a reasonable range of CSO control alternatives sufficient to
meet water quality standards, including attainment and protection of designated uses on CSO-affected receiving
waters. The CSO policy is flexible in allowing a CSO community to select controls that are cost effective and tailored
to meet local conditions.
Two general approaches to attaining water quality standards are recognized in the CSO policy. These are the
"demonstration" approach and the "presumption" approach. Both approaches provide CSO communities with targets for controls that achieve compliance with the CWA, particularly the protection of designated uses. Under the
"demonstration" approach, water quality modeling or other tools are used to demonstrate that predicted CSO discharges resulting from the LTCP would be sufficient to attain water quality standards. The "presumption" approach
is based on the premise that a LTCP that meets certain minimum defined performance criteria in terms of expected
frequency of overflow or percent capture of the CSO pollutant load would be presumed to provide an adequate
level of control to meet the water quality-based requirements of the CWA.
CSO communities are encouraged to meet and coordinate frequently with state water quality standards
authorities and NPDES permitting authorities and to engage the general public in the planning process through
public participation activities. In particular, developing goals, evaluating alternatives, and considering the local
financial impacts of the LTCP should be a collaborative effort among all the participating interests. The developing
performance measures or other measures of success to quantify environmental improvements and benefits related
to CSO control is also a major element of the LTCP. Because of the site-specific nature of CSSs and CSO impacts, a
strong linkage between performance measures and locally defined objectives is essential.

Presumption Approach
This approach allows a community to achieve an adequate level of control to meet the water quality, based
requirements of the CWA if one of the following conditions are met.
1.

No more than an average of four (4) overflow events per year. The permitting authority may allow up to two
additional overflow events per year. An overflow event is one or more overflows from a CSS as a result of a
precipitation event that does not receive the mirfimum treatment specified as:
¯ primary clarification (removal of floatation and settleable solids equivalent to primary clarification) and
¯ disinfection of effluent to meet water quality standards, including removal of harmful disinfection
chemical residuals if feasible.
Or, if the above is not met:
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2.

The elimination or capture for treatment of no less than 85 percent by volume of the combined sewage collected on a system-wide annual average basis; or

3.

The elimination or removal of no less than the mass of the pollutants identified as causing water quality
impairment through the sewer system characterization, monitoring, and modeling effort, for the volumes that
would be eliminated or captured for treatment under paragraph 2 above.

Demonstration Approach
The community that undertakes this approach should demonstrate each of the following:
1.

The long-term plan is adequate to meet water quality standards (WQS) and protect designated uses, unless
uses cannot be met as" a result of other pollution sources, e.g., natural background conditions.

2.

The CSO discharges remaining after plan implementation will not preclude the attainment of WQS designated uses of the receiving waters or contribute to their impairment. Where these conditions are not met in
part because of natural background conditions or other pollutant sources, then wasteload allocations should
be used to apportion loads. The total maximum daily load should serve as the basis for such allocations.

3.

The long-term plan will provide the maximum pollution reduction benefits reasonably attainable.

4.

The plan is designed to allow cost-effective expansion if additional controls are necessary.

Financial Capability Assessments
For CSO abatement, a community’s financial capability is particularly important, since there are no clear wet
weather standards for most states; the selection of a "design" storm has become a subjective decision based upon
cost-behefit relationships. Additionally, other pollutants from the watershed in question may preclude the attainment of the "fishable-sw~immable" goals of the CWA.
The policy identifies seven factors to be included in consideration of a community’s financial capability,
namely:
1.

median household income;

2.

total annual wastewater and CSO control costs per household as a percent of median household income;

3.

overall net debt as a percent of full market property value;

4.

property tax revenues as a percent o.f ful! market property value;

5.

property tax collection rate;

6.

bond rating; and

7.

unemployment.

The following is an excerpt of the U.S. EPA document, "Draft CSO Guidance on Financial Capability
Assessment and Schedule DevelolSment," developed by the CSO Partnership (The CSO Bulletin, April 1996).
"The CSO Policy provides that implementation schedules for CSO controls may be phased, based in part on a
community’s financial capability. The Guidance seeks to provide criteria for assessing financial capability and to
relate that capability to appropriate compliance schedules. The goal of the guidance is to ’provide genera! boundaries to aid all parties in negotiating reasonable and effective schedules’ for implementing CSO controls.
"The Guidance proposes a two-step approach for calculating economic capability. The first step focuses on the
financial impact of current and proposed wastewater and CSO controls on individual households. The second step
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examines the debt, socioeconomic, and financial condition of a C$O community. The results of both steps are then
combined into a ’Financial Capability Matrix’ which is used to assess the financial burden attributable to CSO controis and to establish what EPA views as appropriate compIiance schedules.
"Step One. This step calculates a Residential Indicator (RI), which is a measure of the CSO communi~’s average cost per household for exisbLug and proposed wastewater ~reatment and CSO controls, expressed as a percentage of local median household income (MHI). The Guidance proposes to establish three ranges for RIs with RIs of
less than one percent MHI characterized as imposing a ’low’ financial impact, RIs from one or ~vo percent of
imposing a mid-range impact and RIs above two percent of lVfH~ imposing a high impact.
"Step Two. The second step is to consider a community’s financial Capability Indicators. EPA specifies six proposed indicators in the Guidance for evaluating community debt, socioeconomic, and financial conditions which
affect a community’s financial capability to implement C$O controls. The results of the six indicators are used to
classify the community’s financial capability as ’weak,’ ’mid-range,’ or ’strong.’
"The results of step one (Residential Indicator) and step two (Financial Capability Indicators) are then combined in a financial Capability Matrix which provides the basis for the permittee and NPDES permitting authority
to negotiate an appropriate compliance schedule. The Financial Capability Matrix divides communities into three
categories based upon their calculated burden under the Guidance (low, medium, o high), with equal weight given
to the Community’s RI and Financial Capability Indicators.
"Finally, the Guidance proposes the following general boundaries for compliance schedules based upon a
community’s calculated burden:
Low burden:
Mid-Range burden:
High burden:

0-5 year compliance schedule
5-10 year compliance schedule
10-15 year compliance schedule

"According to the Guidance, communities in the ’High burden’ category may be able to negotiate compliance
schedules as long as 20 years.
"The lack of supporting information to explain and justify EPA’s selection of the Residential Indicator categories and the Financial Capability Indicator categories will make it difficult to evaluate whether the proposed categories are appropriate for CSO communities nationwide. For example, EPA does not provide any discussion of the
number of CSO communities that can be expected to fall into the three categories proposed in the Financial
Capability Matrix (low, mid-range, or high burden). Also, it is unclear how EPA arrived at its proposed ranges for
the compliance schedules for communities failing with the three categories of financial burden."
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MEMORANDUM:
IMPLEMENTATION OF THE CSO CONTROL POLICY

(R PI INT FROM U.S. EPA- OFFICF. OF WATF,
UNITED STATES ENVIRCNMENTAL PROTECTIQN AGENCY
WASHINGTON, D.C. 20460

MEMO R_-~ND UM

SUBJECT: Impiementauon off.he CS0 Ccmroi Poticy
Robe:-t Pereiase:e
Assistant,
Office of Water

The purpose of this memorandum is to discuss implementation of the Combined Sewer
Overflow Control Policy (CSO Policy) and identify areas where heightened efform are necessary..
The Environmental Protection Agency 0EPA) published the CSO Policy on Aoril 19.
1994 (59 FIR. i g6~8), following a negotiated policy dialogue among represematives from States,
environmental groups, municipal organizations, and EPA. The CSO Policy provides for a
phased process to bring commurdties with combined sewer systems into compliance with the
technology-based and water qualim.’-based requirements of the Clean Water Act. To date. EPA
has released six guidance documents and continues to work with stakeholders to fo~ter
implementation of the Policy.
Benchmarking Decision Criteria for Urban Wet Weather Abatement
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The CSO Policy is now four years old and continues to be recog.rdzed as an examnle of
innovation and good govemmem. In principle, EPA and,its stakeholders continue to a.ffiJ-m the
Policy’s key themes, such as permitting flex.ibility, stakeholder coordination and public
participation, f’mancial capability, as a factor affecting implementation schedules, and
examination of water quality standards as appropriate. In practice, however, many challenges
remain, and implementation of the Policy has not met some initial expectations.
Nine Minimum Cont’rols. "Z.~.e CSO Policv’s first ke’,’ milestone was im~leme.-..tafion of
tize nine minimum comrols by January’ 1. 1997. The nine minimum controls are measures that
can reduce CSOs and their efr’ecr_s on receiving water qualiw whhout requiring si_znJ.ficant
engineerJ.ng studies, construction activity., or financial investment. In a November 18, 1995.
memorandum to the Regional and State DLrectors. we con’,~nunicated the im~on~,2nce of m~ing
this deadline.
Under the CSO Policy, implementation of the nine mLrdmum controls should become an
enforceable obligation through inclusion in an appropriate enforceable mechanism. The Policy
describes how the nine minimum controls and other CSO requirements are to be included in
National Pollutant Discharge Elimination System Gq’PDES) permits (renewed permits or
reonened and reissued permits) or administrative orders. The N’ovember 18, 1996, memorandum
reminded NPDES authorities that the approach identified in the CSO Policy ~ not to seek civil
~enahies for past CSO violations -- would not appiy unless the permirtee has no discharges
during dry. weather and meets the objectives and schedules of the CSO Policy, including the
janua~." I, i997, deadline for implementing the nine minimum controls. By now: every CSO
community, should be implementing the rfine minimum controls, and most NPDES permits
shouid contain measurable, enforceable, and smecific conditions requiring implementation of the
Mne mini.mum controls, including submittal of appropriate documentation.

A.Ithough the lanuary. I, 1997, implementation deadline has passed, our best i~r’ormation
from EPA Regions and States indicates that only about 52 percent of CSO commtmities are
currently implementing the nine minimum controls. Approxhuately another 25 percent have not
yet implemented the nine minimum controls but are under an erfforcezble requirement to do so in
:he future.
There are several reasons for this. Many communities" permits have not yet been
re:-~sued to include the nine m.inLmum co.ntrols, and permirtees are reluctant to implement the
nine mJ.nimum controls i.u the absence of an enforceable requirement. Some States have focused
their efforts on requiring long-term control plans or have resisted using enforcement mechanisms
as implementation tools. We believe, however, that the nine minimum controls are an essential
element of any community’s CSO program and that full implementation of the nine r, inlmum
controls is crucial to the success of the CSO Policy. The goal of 100 percent implementation
remains a high Agency priority. We will continue to track implementation of the nine minimum
controls and coordinate with EPA and State enforcement authorities as necessary to foster
compliance.
We also stress the need for communities to provide appropriate documentation that they
have implemented the nine minimum controls and for N’PDES authorities to review this
information thou_zhffully. To date, although 52 percent of CSO commuMties have implemented
the nine minimum controls, approximately 42 percent have submitted documentation. The
Agency does not believe documentation is simply a "paperwork" exercise. Rather,
documentation describes the community’s comprehensive effort to use the nine minimum
controls to reduce the frequency, volume, and iml~acts of CSOs. Without strong documentation,
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a CSO community and it~ permitti.ng authority cannot meaning’fully assess the effectiveness of
the nine minimum controls and the ement to which additional controls, if any, may be needed.
I~on~-Term Control P]~. The CSO Policy calls for initial ("Phase I") N’PDES permits
to require development of a long-term CSO control plan as soon as practicable: but generally
within two years after issuance of the permit, Section .308 ~nr’ormation request, or enforcement
action requiring a plan. The long-term control plan should include measv.res that provide for
compliance ~vith the teclmolo_LEc-based and water quality-based reqttirements of the Clean Water
Act, including attainment of water quality, standm’ds under either the "presumption approach" or
:".e "demonstration approach." The subsequent {"Phase It") permit should requLre Lmmediate
impiern.enmtion of the control measures in the long-term control plan. The long-term control
_-ian should include a fix4d-date implementation schedule. R.equirements for expeditious
implementation of the long-te,n’n control plan should be placed in an appropriate e~z’orceable
mechanism.
Ke=ions and States indicate that approximately ~.~ percen~ of CSO cornmurdties are
.-.,ovin~ ahead to implement Ion.~-term CSO controls. Approximately mother ~8 percent are
subject to an ent’orceabie requirement to deve!oo a long-~erm ¢S© control plan. We do not have
adequate information to de:ermine how much of the cu~ent CSO pianmng and conu-oi activity is
bein~ undenM, cen consistent with the CSO Policy.
Long-term piaxming consistent with the CSO Policy is key to the success of local CSO
control e~’orts. We ,J.r~e Re~.onal and State authorities ~o work ac~ive!y with .ce.."m.tnees ~o
ensure that lon~-~erm control plans address Lmmonam elements of the CSO Policy such as
characterization, monitori.u~, znd modeling of the combined sewer system and recei~’ing wa~er;
public participation: evaluation of the cost and pe,fformance of aitematives; and coordination
with State wa~er quality standards authorities and ~N"PDES authorities. EPA Headquarters will
continue :o ~r.,ck .:ro..ress fin the deveiopment of long-term control plans consis~em ~-ith the CSO
Policy.
~,’~’~_ter ~. uaii~’." Standers ’WQS~. Long-te,,--m CSO control plans must ensure that both the
:ecb, noiogy-based and water quality-based requLrements of the CWA are met. With respect to
water qualitT. -based requirements, the CSO Policy provides that "[d]eveiopment of the long-term
plan should be coordinated :vith the review and appropriate revision of WQS and implementation
procedures on CSO-impacted receiving waters to ensure that the long-term controls rill be
sufficient to meet water quality standards" (59 FR 18694). The CSO Policy places a hi_rob
priority, on eliminating or redirecting CSOs that discharge to ~ensitive areas such as beach areas
and shellfish beds. Remaining overflows must neither cause nor contribute to a violation of
WQS.
In locations where uses have been desi.~’nated without consideration for the wet ~veather
conditions of urban streams, it is appropriate to evaluate the attainability, of WQS. The CSO "
Policy recognizes the States" fle.’dbiliry to review their WQS and encourages them to define
recreational and aquatic Ufe uses more explicitly where appropriate. Such refinements could
define, for example, seasonal conditions or a particular size storm event when primary, contact
recreation would not occur. In making such adjustments to uses, ho~vever, States must ensure
that downstream uses are protected and that the use is fully protected during other seasons or
after the storm event has passed. Furthermore, a use attainability, analysis would be required in
such cases, since use attainability analyses are required prior to the removal of a desi_~na~ed use
or the modification of a use to one requiring less stringent criteria. Such a structured scientific
analysis is an appropriate mechanism for determining the attainability, of a use. In any case, if a
State has a reasonable basis to determine that the current designated use could be attained after
implementation of the technolo=~y-based controls of the CWA, then the use could not be
removed.
Benchmarking Decision Criteria for Urban Wet Weather Abatement
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We strongly encourage Regions and 5tares to work with permittees to en~ure that long~erm plans are developed consistent with WQS. we also encourage greater coordination among
EPA, States, and perrnir~ees in refining desi_muated uses as appropriate in CSO-impacted
reoeC, ving waters. In many eases the permittee’s development ofa long-~e,’w, ¢~ntrol plan. and the
State’s review and revision of WQS, will occur concurrently and interdependently. Site-sp~ci.fic
data collected as pan of ~e deveicpme.~t of r.he 16v.g..-term control pian and da:a ~om wa~emhed
maiy~.es shouid ~sis~ ’crates Ln evaluathna the adequacy c.f the !onc-.’.e,,"m control pl~,~.n to
contribute to the attainment of WQS. Such data Will ~so provide’~mportant informmion
necessary, for determining whether a use is attainable and, where the designated use is not
attainable, the appropriateness of a variance or other revision to the applicable WQS. Variances
may be appropriate: in limited circumstances on CSO-impacted waters, where the State is
uncertain as to whether the WQS can be attained and time is needed t’or the State ~o conduc~
additional analyses on the attainability of the WQS.
.Meas.urin~ Pro_retain Performance. The CSO Policy cominues to have a hig.h level of
support within EPA and among stakeholder goups. With visibility, of course, comes scrutiny.
Understandably, the Policy continues to provoke questions about how well a flexible approach
can address a cos~ly and complex environmental issue. In addition, implementation of the CSO
Policy is occurring amid public demands that invesu-nents i.n pollution control yield tangible
environmental benefits.
Under the Government Performance and Results Act (GPEA), EPA developed a pilot
performance plan to track the implementation stares of the CSO Policy. Prog.ram indicator~
develooed under the performance plan include progress in implementation of the n~e
~on~rols. development of long-term plans, and reduction in the ~requency, volume, and adverse
wa~er quaii .ry impacts ofCSOs. "l"ne dam base developed to h’nplemem the performance plan
cominue ~o provide useful insights into ~he status of CSO Policy implementation and will be a
use~l program management tool.
Accountability for r.he CSO Program is also. embodied in the Agency’s Strategic Plan
under OPR.A for the water progam. Objectives to be attained by 2005 currently include a
30 percent reduction from 1992 levels in annual point source Ioadings from CSOs, publicly
owned treatment works, and kndnstrial sources. EPA’s FY 199~ goal is for 80 percent of CSO
communities’ permi~s to be issued consistent with the CSO Policy; for FY 1999, the goal is I00
percent consistency.
We also encourage you to support efforts by CSO communities to develop other, locally
defined, indicators of progress in controlling CSOs. Locally defined measures of success caz~
provide mear~gf-ul incentives to select and implemem CSO controls that not only meet CWA
requirements but are cost-effective, tailored to local water quality, objectives, and likely to yield
results that the public, and specifically rate-payer~, will support.
In closing, we urge you to help make the CSO Policy a success. We remind you tha~
implementation of the CSO Policy continu~ to be a high priority, for the Water Pro_zr’a.m and is
among the top program priorities for the Office of Regulatory ~nforcement in FY 1998. k is
essential that all CSO communities be moving aggressively toward two important goals: ~
implementation of the nine minimum controls and coordination with N’PDES and WQS
authorities in the developmem and implementation of long-term control plans. We welcome
continued dialogue among EPA Headquarters, I~.egional, and State permitting and enforcement
authorities on removing any identified impediments to an,h/eying these goals.
It" you have questions concerning this memorandum, please contact either Koss Brenaaa
of the Of-rice of Wastewater Management at (202) 260-6928, or John Lyon of the Office of
¯~.e~,ulato~" Enforcement at (202) 564-4051.
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ENFORCEMENT MANAGEMENT SYSTEM

C.U_APTER X

Setting Priorities for Addressing Discharges from
Separate Sanitary Sewers
Discharges of raw or diluted sewage from separate sanitary
sewers before treatment can cause significant public health and
environmental problems. The exposure of the public to these
discharges and the potential health and environmental impacts are
the primary reasons EPA is developing this additional guidance on
these discharges. This document provides a method of setting
.priorities for regulatory response, and serves as a supplement ~to
the Enforcement Management System guidance (EMS, revised February
27, 1986). As such, this document addresses only those
discharges which are in violation of the Clean Water Act. As a
general rule, the discharges covered by this guidance constitute
a subset of all discharges from separate sanitary sewer systems.
Lega! Status
In the context of this document, a "discharge from a
separate sanitary sewer system" (or "discharge"~ is defined as
any wastewater (including that combined with rainfall induced
infiltration/inflow) which is discharged from a separate sanitary
sewer that reaches waters of the United States prior to treatment
at a wastewater treatment plant. Some permits have specific
requirements for these discharges, others have specific
prohibitions under most circumstances, and still other permits
are silent on the stltus of these discharges.
The legal status of any of these discharges is specifically
related to the permit language and the circumstances under which
the discharge occurs. Many permits authorize these discharges
when there are no feasible alternatives, such as when there are
circumstances beyond the control of the municipality (similar to
the concepts in the bypass regulation at 40 CFR Part 122.41 (m)) .
Other permits allow these discharges when specific requirements
are met, such as effluent limitations and monitoring/reporting.
Most permits require that any non-comp!iance including
overflows be reported at the end of each month with the discharge
monitoring report (DMR) submittal. As a minimum, permits
generally require that overflow summaries include the date, time,
duration, location, estimated volume, cause, as wel! as any
observed environmenta! impacts, and what actions were taken or
are being taken to address the overflow. Most permits also
require that any non-compliance including overflows which may
endanger health or the environment be reported within 24 hours,
and in writing within five days. Examples of overflows which may
endanger health or the environment include major line breaks,
overflow events which result in fish kills or other significant
harm, and overflow events which occur in environmentally
sensitive areas.
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For a person to be in violation of the Clean Water Act:
i) a person mu~t own, operate, or have substantia! contro! over
Zhe conveyance from which the discharge of pollutants occurs,

2) the discharge must be prohibited by a permit, be a violation
of the permit language, or not be authorized by a permit, and 3)
the discharge must reach waters of the United SZates. In
addition, discharges that do not reach waters of the United
States may nevertheless be in violation of Clean Water Act permit
requirements, such as those requiring proper operation and
maintenance (O&M), or may be in violation of state law.
Statement of Principles
The following six principles should be considered as EPA
Regions and States set priorities for addressing violating
discharges from separate sanitary sewers:
I. All discharges (wet weather or dry weather) which_cause or
contribute significantly to water quality or public health
problems (such as a discharge to a public drinking water supply)
should be addressed as soon as physically and financially
possible. Other discharges may, if appropriate, be addressed in
the context of watershed/basin plans (in conjunction with state
or federal NPDES authorities).
2. Discharges which occur in high public use or public access
areas and thus expose the public to discharges of raw sewage
(i.e., discharges which occur in residential or business areas,
near or within parks or recreation areas, etc.) should be
addressed as soon as physically and financially possible.
3. Dryweather discharges should be addressed as soon as
physically and financially possible.
4. Discharges due to inadequate operation and routine
maintenance should be addressed as soon as possible. (Physical
and financial considerations should be taken into account only in
cases where overflow remedies are capital intensive.)
5. Discharges which could be addressed through a comprehensive
preventive maintenance program or with minor capital investment
should be addressed as soon as physically and financially
possible.
6. With respect to principles 1 through 5 above, schedules of
compliance which require significant capital investments should
take into account the financial capabilities of the specific
municipality, as wellas any procedures required by state and
local law for publicly owned facilities in planning, design, bid,
award, and construction. (See later sections on Schedules).
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STORMWATER REGULATIONS
Phase I: The Municipal Stormwater Program
Under the WQA of 1987, U.S. EPA must issue NPDES permits to large- and medium-sized municipal separate
storm sewer systems (MS4s). Under the statute, the permits:
~

may be issued on a system or jurisdiction-wide basis;

~

shall include a requirement to effectively prohibit non-stormwater discharges into the storm sewers;
must apply a new standard to " require controls to reduce the discharge of pollutants to the maximum
extent practicable, including management practices, control techniques and design and engineering
methods". 33 U.S.C. § 1342(p)(3)(B).

Large and medium MS4s are defined by EPA as those:
¯
¯
¯

located in an incorporated place with population of (i) 100,000 or more but less than 250,000 (medium
MS4s) or (ii) 250,000 or more (large MS4s);
located in counties with a population of 100,000 or more but less than 250,000 (medium MS4s) or located
in counties with a population of 250,000 or more (large MS4s), excepting, in both instances, systems
located in the incorporated places, townships or towns within such counties; or
designated by EPA as part of a large or medium MS4 due to the interrelationship between the discharges
of the designated MS4 and a large or medium MS4.

EPA has listed the jurisdictions that are covered under the definitions of medium and large MS4s in the permit application rule, and in Appendixes F, G, H and I to 40 C.F.R. Part 122. 55 Fed. Reg. 48073-74. The listing was
based on the 1980 census. As data from the 1990 census becomes available, EPA will revise the list.
To date, EPA has only issued a rule with permit application requirements for MS4s. 55 Fed. Reg. 47990
(November 16, 1990). Permit applications for MS4s have two parts. Part 1 was due November 18, 1991 for large
MS4s and May 18, 1992 for medium MS4s. 40 C.F.R. § 122.26(e)(3) and (4). Part 2 was due November 16, 1992 for
large MS4s and May 17, 1993 for medium MS4s. Id. EPA was supposed to have issued final permits to large MS4s
by October 1, 1993 and to medium MS4s by May 17, !994. 40 C.F.R. § 122.26(e)(7).
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The regulations define "municipal separate stormwater" as a conveyance or system of conveyances (including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, manmade channels or
storm drains) owned or operated by a state or local government entity and is designed or used for collecting or conveying stormwater that is not a combined sewer or part of a POTW. 40 C.F.R. § 122.26(b)(8). Operators of combined
sewer systems (systems designed as both sanitary and storm sewers) or POTWs are excluded from the permit application requirement because these systems should already be permitted under existing NPDES programs.
Operators of medium and large MS4s may submit a jurisdiction or systemwide permit application. 40 C.F.R.
§ 122.26(d). Where more than one public entity owns or operates a municipal separate storm sewer system within a
geographic area (including adjacent or interconnected MS4s), such operators may be co-applicants to the same
application.
Part I of the MS4 permit application must include the following elements:
¯
¯
¯
¯
¯
¯

General Information. Information about the permit applicant or co-applicant.
Legal Authority. A description of the legal authority to control discharges to the MS4. If existing legal
authority is inadequate to control pollutants in stormwater discharges, a plan to augment existing legal
authority must be submitted.
Source Identification. Detailed identification of all discharges to the MS4, including a topographic map,
location of municipal outfalls, projected growth, location of structural controls, and location of waste disposal facilities.
Discharge Characterization. Information characterizing the nature of system discharges including existing
quantitative data, the results of field screening analysis to detect illicit discharges, identification of receiving waters, a plan to characterize discharges from the system, and a plan to obtain representative data.
Management Programs. A description of the existing management programs to control the discharge of
pollutants from the system, including a description of existing structural and non-structural controls.
Fiscal Resources. A description of the financial resources currently available to complete Part 2 of the
application.

Part 2 of the permit application provides information to supplement Part I and gives municipalities an opportunity to propose a program of structural and non-structural measures to control the discharge of pollutants" to the
maximum extent practicable." 55 Fed. Reg. 48045. Part 2 requires:
¯
¯
¯

¯
¯
¯

Satisfaction of the Criteria. A demonstration that the legal authority of the permit applicant to control discharges of pollutants to the system satisfies the criteria set out in 40 C.F.R. § 122.26(d)(2)(i).
Supplementation of the Source Identification Information Submitted Under Part 1. This includes identification of all " major outfalls" (a defined term) and an industrial activity description of each facility which
may discharge stormwater associated with industrial activity to the system.
Characterization Data. Discharge characterization data from between 5 and 10 outfalls or field screening
points designated by EPA or the state as representative of commercial, residential and industrial land use
activities based on Part I information. The data shall also include estimates of the annual pollutant load
of the cumulative discharges to waters of the United States, a proposed schedule to provide seasonal pollutant load and event mean concentration data for any constituent detected in any required sampling,
and a proposed monitoring program for representative data collection for the term of the permit.
Proposed Management Program. A proposed stormwater management program to reduce the discharge
of pollutants to the maximum extent practicable.
Assessment of Controls. Estimated reductions in loadings of pollutants from system discharges.resulting
from the municipal stormwater management program.
Fiscal Analysis. An analysis of capital, operation and maintenance expenditures, by fiscal year for each
year of the permit term, to complete the characterization data requirements and stormwater management
program requirements.

The centerpiece of the Part 2 application is the proposed stormwater management plan. This plan’s purpose
is to reduce the discharge of pollutants to the "maximum extent practicable using management practices, control
techniques, and system design and engineering methods" 40 C.ER. § 122.26(d)(2)(iv). Under the regulations, proposed programs will be considered by the permit writer when developing permit conditions. Id. The management
plan allows the permittee to propose, in the first instance, the components of a program it believes are appropriate
for preventing or controlling the discharge of pollutants. 55 Fed. Reg. 48052.
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Stormwater management programs are to be based on:
¯
¯
¯

¯

a description of structural and source control measures to reduce pollutants from runoff from commercial
and residential areas;
a description of a program, including a schedule, to detect and remove or permit illicit discharges and
improper disposal in the system;
a program to monitor and control pollutants in stormwater from municipal landfills, hazardous waste
treatment, disposal and recovery facilities, industrial facilities subiect to section 313 of SARA Title III, and
other municipal facilities identified as contributing a substantial pollutant loading to the system; and
a program to implement and maintain structural and non-structural best management practices to reduce
pollutants from construction sites.

The stormwater management program must address illicit discharges to the system. The regulations define
illicit discharges as any discharge to an MS4 that is not composed entirely of stormwater, except discharges pursuant to an NPDES permit and discharges resulting from fire fighting activities. 40 C.ER. § 122.26(b)(2). However, as
noted in the requirements for a stormwater management plan, not all such fiows must be prohibited. Certain types
of flows such as landscape irrigation, groundwater infiltration, air conditioning condensate, lawn watering, and
street wash waters only need to be prohibited when such fiows are identified as significant sources of pollutants. 55
Fed. Reg. 48037.

Phase I1: Stormwater Regulations
The 1987 Water Quality Act required EPA to establish a two-phased approach for the control of stormwater
discharges. Phase I consists primarily of permitting stormwater discharge associated with industrial activity or
stormwater discharges from large or medium municipal separate storm sewers. Phase II covers all stormwater discharges not addressed under Phase I and could include all other municipalities, as well as light industrial and commercial activities.
CWA Section 402(p)(5) requires EPA to conduct two studies on Phase II stormwater discharges. The first study
will identify those classes of discharges that may be addressed in Phase II and evaluate the nature and extent of pollutants in such discharges. The second study will evaluate procedures and methods to control Phase II stormwater
discharges to the extent necessary to mitigate impacts on water quality. EPA has requested public comment on ways
to implement the second phase of the stormwater permitting program for sources and activities not regulated under
Phase I. 57 Fed. Reg. 41344 (September 4, 1993). EPA specifically requested comment on a variety of options that
range from comprehensive permitting of all municipal, light, industrial, and commercial activities that generate
stormwater runoff to little or no NPDES permitting of Phase II sources. EPA’s final approach to the Phase II
stormwater permit program will be developed in the near future.
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SUMMARY OF CURRENT STATEWIDE SW
IVIANAGEMENT PROGRAMS
The following is a summary of some of the current statewide stormwater management programs gathered
from late 1997 to mid 1998:
Alabama
Alabama has NPDES-delegated authority from the U.S. EPA Alabama Department of Environmental
Management (ADEM) issues general permits through its Industrial Branch as well as its Mining and Nonpoint
Source Section. ADEM requires municipa! stormwater permits for Birmingham, Huntsville, Montgomery, and
Mobile. Construction site sedimentation and erosion control regulations are implemented by the Mining and
Nonpoint Source Section of ADEM. Along the Gulf of Mexico construction site discharges and other industrial operations are regulated by the Coastal Zone Management Program (Thompson). Local communities can also provide
additional requirements. As an example, Mobile has experienced flooding problems for many years. An engineering
study identified 92 separate stormwater drainage projects having an estimated cost of about $100 million (Steeves
and Chapman 1988). This study recommended that a stormwater management utility be established within the
city’s Department of Public Works. In 1987, after many public me.etings, Mobile adopted a water management plan
and approved the concept of a user’s fee to pay for these needed stormwater drainage improvements. Besides flood
control objectives, this utility would also monitor water quality and plan for future water quality improvement projects. The annual operations and maintenance budget for this utility was estimated to be about $3.5 million. The estimated fees to pay for this service would be about $3 per household per month.
Alaska
Alaska does not have NPDES permitting authority. However, permits issued by the USEPA become state permits once the Alaska Department of Environmental Conservation demonstrates its ability to issue and enforce these
permits. Aside from the basic EPA stormwater permit requirements, the state of Alaska also requires a "qualified
personnel provided by the discharger" to inspect certain areas. These areas include disturbed areas of construction
sites that have not been stabilized, storage areas exposed to precipitation, structural control measures, and locations
of entrance and exit to the site. These designated areas must be inspected within 24 hours of any rain event greater
than 0.5 inches.
Arizona
Stormwater permits in Arizona are issued by the USEPA, as the state does not have permitting authority.
Therefore the stormwater permit requirements are nearly identical to those in the general nationwide program, with
a few additional requirements. Arizona requires a secondary containment system able to hold the entire contents of
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the largest single tank plus adequate freeboard to accommodate a 25-year, 24-hour rain event for industries storing
¢hemicats defined as priority under SARA. Best management practices have been outlined with regard to runoff
control These BMPs are currently required for agricultural operation~ using nitrogen fertilizers. Other sources of
runoff, such as urban stormwater runoff, resource extraction, grazing, and silvidulture, will soon be subject to BMP
compliance as well. Several cities in Arizona have additional regulations to prevent pollution from stormwater discharge. Examples are the cities of Phoenix, Tempe, and Mesa, which all require retention basins to control construction site runoff.
Arkansas
Arkansas has delegated stormwater permitting authority, meaning it issues and regulates its own permits
based on the guidelines set forth by the EPA. In addition to these guidelines, the state has established some numeric
effluent limitations. For example, coal pile runoff should not exceed concentrations of 50 mg/L maximum suspended solids and pH must be within 6-9. The state has determined parameters which must be measured by permittees as well. Primary metal industries and wood treatment facilities must sample for BOD5, and land disposal
facilities must test for ammonia and nitrate plus nitrite nitrogen.
The Arkansas Department of Pollution Control and Ecology publishes guidance for detention ponds and erosion control. If a study of a proposed development indicates flooding problems, a development permit would be
denied without stormwater control. Examples of acceptable controls are onsite storage, offsite storage, or an
improved drainage system. The method used for stormwater detention is the modified rational hydrograph
method. This guidance includes tables and graphs for determining time of concentration and rain intensity. The
required volume of detention is evaluated according to the following methods:
Volume of detention for projects of less than 50 acres shall be evaluated by the "simplified volume formula."
Volume of detention for projects 50 acres or greater but less than 200 acres may be evaluated either by the "simplified volume formula" or the "modified rational hydrograph method." For projects larger than 200 acres, the
owner’s engineer shall submit a proposed method of evaluation for sizing the retention basin or detention basin to
the Department Public Works. The method will be evaluated for professional acceptance, applicability, and reliability by the city engineer. No detailed review for projects larger than 200 acres will be made before the method of
evaluating the retention or detention basin is approved. Other analytical methods of evaluating volume of detention
require approval by the city engineer.
California
California is an NPDES-delegated state with general permitting authority; however, the state has instituted a
fairly large number of requirements stricter than those outlined by the EPA. In contrast to the EPA permit, California
has established that the primary activity at a facility does not necessarily determine the category of industrial activity at a location. Each area of the facility is treated differently. For example, at a school, although its primary activity
is education, the vehicle service area is nevertheless treated as a transportation area. Whether the activity is primary
or auxiliary is of no concern under the regulations; each use is considered individually under the permit. Strict
guidelines are also in effect as to sources considered to be point sources. Sheet flow from a parking lot is considered
to be a point source requiring a permit. This is not the case in most states. Monitoring programs are also stricter
than those in effect nationally; guidelines for establishing these programs and the objectives they must accomplish
are clearly outlined in the regulations. Sampling must include pH, total suspended solids, specific conductance, and
total organic carbon, as well as toxic chemicals specific to an individual site. The state has determined that it is not
feasible at this time to establish numeric limits for those parameters not listed under a specific industry.
Construction site permits require erosion and sediment controls, post-construction stormwater controls, and inspection of the site before and after storm events to evaluate the effectiveness of the measures taken.
Colorado
Colorado issues its own stormwater permits as an NPDES-delegated state. The state has established some
"numeric effluent limitations. Concentrations of pollutants are limited for the following industries: phosphate manufacturing, fertilizer manufacturing, petroleum refining, cement manufacturing, and coal pile runoff. Construction
sites having stormwater permits must be inspected every 14 days and after any precipitation or snowmelt event that
causes surface runoff. Coal mining permits establish specific numeric limits for effluents at active and post-mining
outfalls. In addition to these limits, control measures also govern drainage control, subsidence, acid runoff control,
grading, and other reclamation activities¯ Any drainage from coal mines must flow into a treatment pond, which is
then treated as a point source discharge. In order to obtain a municipal stormwater permit, an area must first establish a record of all stormwater outfalls requiring a lot of monitoring. Secondly, a stormwater management program
must be established. Ben Urbonas of the City of Denver, at a 1987 Maryland training program, reported that simple

peak runoff rate controls were not adequately protecting Denver’s streams. Urbanization increased flooding flow
rates by about two times in the Denver area, but the critical pollutant carrying flows associated with common
storms were increased by several hundred times. Denver then began concentrating on the use of on-site detention,
along with sand filters coupled to extended detention facilities, to better control stormwater quality.
Connecticut
NPDES permitting authority has been delegated to the state of Connecticut by EPA. Permit guidelines have
been made more stringent for some specific permits. Industrial sites must have additional means by which to store
potentially hazardous materials and measures must be made so that chemicals are stored under a roof to minimize
stormwater contamination. Salt storage piles must follow the same general guidelines. Monitoring must be done for
a range of pollutants three times a year. Acute biomonitoring tests must be conducted yearly for a large number of
permit~ees. Also, industrial stormwater permits disallow visible f!oatables including scum, except for those naturally occurring. Constructign permits, too, have a relatively large number of additional requirements. Sediment
basins must accommodate drainage areas greater than 5 acres of disturbed soil; full descriptions of measures to be
taken to eliminate or reduce stormwater runoff when construction is finished must be included; permittees need to
install stormwater management programs that will remove 80% of total suspended solids from stormwater; and
velocity dissipation devices are also required.
Delaware
Delaware is an NPDES-delegated permitting state, following for the most part the general guidelines set forth
by EPA. The state has established additional regulations to address stormwater runoff from construction activities.
No more than 20 acres of a single development may be disturbed at a time, and any site that is not worked for more
than 14 days must be stabilized. In new developments, stormwater management measures are required. Permanent
measures must remove 80% of the total suspended solids for the site and be capable of storing runoff from storms
up to 100 years. Acceptable BMPs are detention ponds, retention ponds, or sand filter systems. The method encouraged by the state is the development of wetlands to manage the stormwater.
District of Columbia
The District of Columbia does not have NPDES permitting authority and therefore permits for this region are
issued by EPA. It follows that this region’s regulations are nearly identical to those enforced nationally. However,
there have been some additional restrictions put on industrial dischargers. A numeric limit of 50 mg/L total suspended solids has been set for effluent consisting entirely of coal pile runoff. It is unlawful to meet this limit by
merely diluting the runoff with other flows, such as stormwater. Values for pH from coal runoff must fall between 6
and 8.5. In the Chesapeake Bay drainage, industrial dischargers must provide control measures to achieve a 40%
reduction in nitrogen and phosphorous loads entering the waters of the bay.
Florida
Florida has had stormwater regulations since 1979 (Livingston 1988). The initial stormwater rule was revised
in 1982 and requires a stormwater permit for all new stormwater discharges and for modifications to existing discharges that were changed to increase flow or pollutant loadings. This state permit program had to be implemented
within the framework of the Clean Water Act. Required best management practices must be designed according to
site-specific conditions and are to be monitored to ensure correct performance. If the monitoring indicates poor performance, the controls must be corrected.
Controls that may be required for specific projects include grass drainage swales, percolation ponds, wet
detention ponds with filtration, and wetland treatment. Florida has encouraged innovative control de.signs that promote multiple uses and can be located on city-owned property. Examples of recent innovative controls include the
construction of a spreader swale that causes stormwater to overflow onto a city park for percolation. Existing lakes
are also being modified to enhance their stormwater control capabilities.
Florida is a state with NPDES permitting authority. Additional regulations have been placed on several
industries. For example, SWP3 site descriptions for construction sites must include rational method estimates of
runoff coefficients for before, during, and after the construction project. Post- construction controls are to be
designed to remove at least 80% of the average annual pollutant loads from a given site that has discharge flows
into outstanding Florida waters. These controls may include stormwater detention structures, retention structures,
the use of vegetated swales, or other such similar measures. Velocity dissipation devices must be employed to supply non-erosive outfall discharges. The main goal of these stipulations is to "equalize pre and post development
stormwater peak discharge rates and volumes." The state has stormwater management programs at the state,
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watershed and local level. In 70 communities in the state, stormwater utilities have been set up and financed by
local user fees. Charges are applied based on parcel size and proportion of impervious area to natural area.
Georgia
The Georgia Erosion and Sediment Control Act of 1975 requires that a permit be obtained for many land disturbing activities. These permits examine specific development and erosion control plans but were not required to
specifically address stormwater quality controls.
Local governments can adopt ordinances to enforce this law, but the Environmental Protection Division of the
Georgia Department of Natural Resources will have permitting and enforcement responsibilities if no local regulations are passed. However, local review of erosion control plans by the regional Soil and Water Conservation
District must be provided. The Natural Resources Conservation Service (NRCS) is commonly asked to provide technical assistance in these reviews..Georgia erosion control plans are prepared with little specific guidance from the
Erosion and Sediment Control Act and therefore rely on close working relationships with the local NRCS offices.
Georgia is a permitting state under the NPDES program. The major difference in Georgia’s stormwater regulation is the addition of the Georgia Erosion and Sedimentation Act of 1975. This act requires a permit for any land
disturbing activity larger than 1.1 acres.
Hawaii
Hawaii has NPDES-delegated permitting authority. All permittees in this state must comply with the state’s
basic water quality criteria, which lists prohibited substances. Examples of these are oi!, materials that will form
objectionable sludge, substances that will affect the taste or odor of water, pathogenic organisms, and others.
Discharges are further restricted as to the specific concentrations allowed. They can not contain pollutants in 24hour average concentrations greater than the values obtained by multiplying the minimum dilution by the applicable standards, and non-carcinogenic pollutants in 30-day average concentrations. For construction sites, BMP plans
must be implemented to control construction runoff; these controls must be checked weekly during dry periods and
within 24 hours after any rainfall of 0.5 inches or greater. Pre-construction groundcover may not be disturbed more
than 20 days before construction begins. Temporary soil erosion measures must be used where construction will
continue for 30 days or more. Measures must be taken to ensure that runoff does not cause erosion. Examples of
these measures are: runoff must be discharged through a lined channel or pipe; and "all surface water" flowing
toward a construction area should be diverted. Muddy waters that have been pumped from a construction site must
be held in a settling basin and treated before being released. In addition to the state regulations, many local city and
county governments have additional regulations for controlling stormwater pollution.
Monitoring requirements are outlined for industrial dischargers. Stormwater pollution control plans
(SWPCPs) must be developed and implemented by industrial dischargers. These SWPCPs parallel EPA’s baseline
SWPCPs. Hawaii requires a secondary containment system for industries handling chemicals defined as priority
. under SARA.
Idaho
Idaho does not have NPDES permitting authority; its permits are issued by EPA Region 10. The state has an
additional voluntary program for controlling agricultural nonpoint source pollution. Idaho has additional regulations for runoff from silvicultural and mining sites. The following tables on pages E-5 and E-6 "summarizes the current regulations for storm water pollution control" in Idaho.
Illinois
Illinois has NPDES delegated permitting authority from U.S. EPA. The Illinois EPA has general permitting
requirements similar to the EPA’s baseline general permit for the following: industrial dischargers, stormwater pollution prevention plans (SPW3), and construction sites disturbing 5 acres or more of land. Individual municipalities
have provisions in their building codes to regulate construction site erosion. The state of Illinois does not regulate
detention ponds used for flow attenuation purposes. Those facilities are regulated by some Illinois counties. The
Illinois EPA publishes the Illinois Urban Manual which includes soil conservation service conservation practice standards "Impoundment Structure - Full Flow" and "Impoundment Structure - Routed." This agency also distributes
U.S. EPA publication, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans
and Best Management Practices.
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Land Use Activity

Agency of Local Function

Permit, Approved
Process, or Authority

Type of Construction

Plan Review
Storm Water Pollution
Prevention Plan Review
(optional at lo¢al level)

U.S. Environmental
Protection Agency (EPA)

National Pollutant
Discharge Elimination
System (NPDES) discharge permits

industrial, commercial
and residential over 5
acres

Drainage Plan review

Local public works or
building department

Consult Iocal authority

commercial, residential

Storm Water Discharges
To a right-of-way

Local or county highway
district

Consult local authority

industrial, commercial,
residential

To a natural waterway

EPA and/or local/watershed-based authority

NPDES discharge permit

industrial, commercial,
residential

To a privately owned
canal or drain

Local canal or drainage
district or EPA

Permission from local
canal company or
drainage district, NPDES
discharge permit

industria!, commercial,
residential

To a Bureau of
Reclamation (BOR)
canal

BOR,
EPA

Permission from BOR,
NPDES discharge permit

industrial, commercial,
residential

From selected industrial
facilities

EPA

NPDES stormwater discharge permit

Industrial

Storm Water Disposal
To subsurface through
an injection well

Idaho Department of
Water Resources (IDWR)
regional office

Underground Injection
Control (UIC) Program

Industrial, commercial,
residential

Indiana
Indiana has NPDES-delegated general permitting authority from EPA. Indiana issues general stormwater permits for industrial dischargers and construction sites disturbing 5 acres or more of land. IDEM (Indiana Department
of Environmental Management) also regulates stormwater runoff from certain industries using NPDES wastewater
permits. Examples of these industries would include the steel and coal mining industries. There are no state level
requirements for stormwater (only) detention ponds. A facility is free to build one if and how it chooses. Sometimes
to control flooding at the local level, there are requirements for stormwater detention. If a pond is going to receive
wastewater in addition to stormwater (i.e., process wastewater) then it would be considered a water pollution treatment/control facility, and there are criteria that must be met.
Iowa
Iowa has NPDES-delegated pe~:rnitting authority. State regulations dictate that facilities in sensitive watersheds that contribute to the water quality problems of the area must follow more stringent guidelines. Coa! pile
runoff is subject to numeric limits of less than 50 mg/L total suspended solids, and pH must be between 6 and 9.
The state has also passed sedimentation and erosion regulations for agricultural and construction sites. These laws
are enforced on a complaint-driven basis and can lead to an order to undertake corrective action.
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Site Preparation/Construction
All new development/
redevelopment

Local public works or
building department

Local or county ordinance(s)

commercial, residential

Construction over 5 acres

EPA

NPDES stormwater
permit

industrial, commercial,
residential

Development project
potentially affecting an
existing highway

Idaho Transportation
Department, local or
county highway district

Idaho Code, Title 18,
Chapter 39, Section 7-8

industrial, commercial,
residential

Development project
potentially affecting an
existing drainage facility

LOcal public works or
building department,
canal company, drainage
district

Local or county ordinance(s)

industrial, commercial,
residential

Dewatering
Discharges to right-ofway

Local or county highway
district

Consult local authority

industrial, commercial,
residential

Discharge to a privatelyowned canal or drain

Local canal company,
Drainage district

Permission from canal
company or drainage district, NPDES discharge
permit

industrial, commercial,
residential

Other Permits
Stream Channel
Alteration

IDWR

Stream Channel
Alteration Permit

industrial, commercial,
residential

Filling of wetlands, other
natural waterways of the
U.S.

U.S. Army Corps of
Engineers 343-0671

404 (dredge and fill) permit

industrial, commercial,
residential

Kansas
NPDES permitting authority has been delegated to the state of Kansas by EPA. The Kansas Department of
Health and Environment (KDHE) administers the NPDES program which follows the EPA’s baseline general permit
with additional requirements for conforming to water quality standards established by the state. Construction site
permitees are required to prepare stormwater pollution prevention plans (SPW3s). However, industrial stormwater
dischargers are not required to develop SPW3s. A sediment basin is required for construction sites were 10 or more
acres of land are disturbed at one time. The basin will provide at least 3,600 cubic feet of storage per acre drained,
unless the flows are diverted around both the disturbed area and the sediment basin. KDHE has a nonpoirit source
pollution program and the Department of Agriculture has statewide authority to develop pesticide management
areas. One of these has been instituted for the area over the Delaware Riven
Kentucky
Kentucky is another state with NPDES delegating authority. In Kentucky, this program falls under the
Kentucky Pollution Discharge Elimination System (KPDES) permit program administered by the Kentucky Division
of Water. This program applies to construction sites that will disturb 5 acres or more of land and other industrial
facilities. Required BMPs for industrial dischargers are similar to EPA’s baseline general permit. Construction site
permits suggest BMPs that are baseline and are mostly voluntary. However, mandatory requirements at local
municipality levels are required to be included and implemented.
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Louisiana
Louisiana is an NPDES-delegated state with the authority to issue its own discharge permits. In addition to
the guidelines set forth by EPA, Louisiana has implemented some supplementary standards. Numeric limits have
been set for industrial dischargers, limiting the amount of total organic carbon that may be discharged to 50 mg/L
and oil and grease discharges are limited to 15 mg/L. Oi! and gas exploration activities have standards for COD
(daily max 100 rag/L), total organic carbon (50mg/L), and oil and grease (15 mg/L). These activities are also limited
in the amount of chlorides they may discharge into brackish waters. Facilities covered by industrial permits must
have a stormwater pollution prevention plan that outlines how numeric limits will be achieved. This plan must also
identify potential pollution sources and describe the practices that will reduce pollution and fulfill permit requirements. Louisiana has also developed state stormwater regulations that require a Louisiana Water Pollution
Discharge System permit if the potential for water contamination exists, or large volumes of stormwater will be discharged, or in areas where industrial materials are stored. Coastal areas are also of great concern and are therefore
subject to additiona! regulations. Projects within coastal areas must be designed to avoid discharge of nutrients into
coastal waters, and to prevent the alteration of oxygen concentration. Development may not damage streams, wetlands, or other features of the environment, and must attempt to avoid the destructive discharges of sediment,
pathogens, or toxic substance and to prevent reductions in the productivity of the waters. Attention must also be
paid to dissolved oxygen content and heavy m~tals.
Maine
Maine does not have NPDES permitting authority; therefore its permits are issued by EPA Region 1. The program requirements are similar to EPA’s baseline; however, the Maine Department of Environmental Protection
(DEP) Bureau of Land and Water Quality wrote the Natural Resources Protection Act that imposes additional regulations intended to protect the quality of the receiving water. Under this act, nearly all types of water bodies, as well
as dunes, fragile mountain areas, wildlife habitats, and wetlands are protected through regulations covering activities of concern. Permits are required when the soil will be altered, or discharges (including fill) may be introduced
into these areas. Maine’s Stormwater Management Law requires construction permits for proposed projects in the
direct watershed of a water body most at risk with 20,000 square feet or more impervious area, or in any watershed
with 1 acre or more of impervious area or 5 acres or more of disturbed area. This law contains rule standards
regarding construction site stormwater quantity and quality. The peak flow of stormwater must not exceed the peak
flow prior to construction and does not increase the peak flow of the receiving waters. To protect the quality of the
receiving waters three standards are contained in the rule: total suspended solids (TSS), phosphorous,, and basic stabilization. The table on the following page is a summary of these standards.
Maryland
Maryland enacted its first storewide erosion control legislation in 1970 (McElroy and Halka 1985). This initial
legislation required an erosion control plan before a building permit was granted. It also required that all Maryland
cities and counties adopt grading and sediment control ordinances acceptable to the Maryland Water Resources
Administration. After ten years experience with this legislation, it was deemed ineffective because of the lack of
consistency in local ordinances, inadequate local administrative commitment, inadequate field inspections, and
inadequate enforcement processes. It was concluded that most of the communities did not have the necessary financial resources to adequately florid the program. Therefore, several changes were made to the legislation. As of 1978,
all project engineers or foremen in charge of onsite clearing were required to attend a state training program. In
1984, all inspection and enforcement operations were assumed by the state and the inspection staff was increased to
34 people.
The objective of the Maryland stormwater program was to maintain as nearly as possible natural runoff characteristics. Infiltration and detention facilities are important control practices used to meet this objective. The state
found that a more comprehensive approach was needed to control stormwater runoff than was provided with a
peak flow criterion alone. It therefore gave consideration to volume reduction, low flow augmentation, water quality control, and ecological protection.
Maryland prepared a model stormwater ordinance in 1985 for consideration by local governments. Because of
its involvement in ongoing efforts to improve water quality in the Chesapeake Bay, Maryland is also retrofitting
stormwater controls in existing developed areas. The state’s nonpoint pollution control program also includes agricultural sources, shoreline protection, retention of existing forestiand, providing conservation easements, controlling
dredging and fill projects, controlling mining area runoff, and repairing failing septic tanks.
NPDES permits are issued through the state. Releases of oil and other hazardous substances must be prevented or minimized in stormwater discharges. The state has also established a sediment and erosion control
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Project Location]Type

Standards

Watershed of a lake not most at risk. Project with <3
acres of impervious area or £ 5 acres of disturbed
area

Basic Stabilization Standard

Watershed of a lake most at risk (severely blooming
lake)

Basic Stabilization Standard and Phosphorous
Standard

Watershed of a lake most at risk (not severely blooming lake). Project with >_ 3 acres of disturbed area

Basic Stabilization Standard and Phosphorous
Standard

Watershed of a lake most at risk (not severely blooming lake). Project with <3 acres of imperyious area
and <5 acres of disturbed area

Basic Stabilization Standard and 80% TSS Standard
or
Basic Stabilization Standard and Phosphorous
Standard

Direct watershed of a lake other than a lake most at
risk and project with > 3 acres of impervious area

Basic Stabilization Standard and Sliding Scale TSS
Standard
or Basic Stabilization Standard and Phosphorous
Standard (may be waived by DEP)

Direct watershed of a lake other than a lake most at
risk and project with >5 acres of disturbed area and
<3 acres impervious area

Basic Stabilization Standard and Phosphorous
Standard

Direct watershed of a coastal wetland most at risk

Sliding Scale TSS Standard

Watershed of a river, stream, or brook most at risk
and the project drains to the water body at or above
a public water supply intake

Basic Stabilization Standard and Sliding Scale TSS
Standard

Watershed or a river, stream, or brook identified as a
sensitive or threatened area and drains to the water
body at or within two miles above a public water
supply intake

Basic Stabilization Standard

Source: A Developer’s Guide to the Maine Stormzoater Management Law (Organized Areas)
program for implementation at construction sites, which includes requirements for runoff controls. Stormwater
management is a requirement at construction sites both during and after construction activity. Developers must
implement runoff controls for 2- and 10-year storm events that will restrict the flow from exceeding the pre-development level. A list of recommended BMPs is provided by the state, with the most preferred being infiltration
devices, followed by vegetative swales, retention ponds, and detention ponds.
Massachusetts
Permits in Massachusetts are issued by EPA as the state does not have permitting authority. It does however
impose some state-specific regulations on the permits. New or increased stormwater discharges to coastal or outstanding resource waters are ineligible for permits. In order to minimize erosion, outfall pipes must be set back from
receiving waters whenever the discharges are increased, or the system altered in any way. BMPs are also outlined
for use in stormwater management in the state, and the best practical method of treatment must be employed in
maintaining the goals of the program.
Michigan
The Michigan Environmental Protection Act of 1970 imposed a duty on all governmental agencies and individuals to prevent and minimize water pollution while carrying on normal activities (Dean 1981). A number of
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Michigan court cases thereafter determined that local governments had the responsibility to consider the environmental effects of new subdivision developments, including stormwater effects. Previously, the Michigan Subdivision
Control Act of 1967 required local drain commissioners to review .subdivision plat proposals only to assure adequate drainage.
A number of county drainage laws in Michigan now also affect stormwater quality. As an example, Oakland
County prefers the use of infiltration of stormwater in wetlands, lowlands, and depressions to the use of dry detention basins in providing drainage control. Infiltration can have a positive effect on preventing surface water quality
degradation caused by stormwater discharges, while dry detention ponds have little stormwater quality benefit. In
addition, almost all of the 35 Oakland County local governments encourage the use of swales and other on-site controls. Wet detention ponds are also used when necessary. However, many local governments are concerned by the
lack of maintenance of detention facilities and therefore discourage their use.
Michigan issues its own permits under the delegated authority of EPA. Of particular note is Michigan’s
requirement for certification of stormwater operators. Each industrial facility with a general permit must have treatment and control measures, and these must be carried out by a certified individual. A list of requirements are also
provided for applicants for the permit; some of these are: erosion controls must be properly implemented, inspection of controls must be performed on a pre-determined basis, containment for spills of material must be provided,
waste material produced in the treatment of stormwater must be properly disposed of, and there are several guidelines as to certified operators.
Minnesota
Minnesota has NPDES-delegated authority. Construction site controls more stringent than the national standard have been applied in this state. They are as follows: temporary protection must be provided for areas of
exposed soil with a continuous positive slope within 100 feet from a water of the state or other devices connected to
a water of the state; and exposed soils on positive slope areas must be protected with either temporary or permanent cover within certain time frames:
Type of slope
Steeper than 3:1
10:1 to 3:1
Flatter than 10:1

Area has not been or will not be worked by contractor for
7 days
14 days
21 days

In addition, the bottoms of temporary drainage ditches must be stabilized within 100 feet of the receiving
water within 24 hours of the ditch being connected to the water. In order for a pipe to be connected to a drainage
ditch, it must first be equipped with a velocity dissipation device. Sedimentation BMPs must be installed on the
down-gradient perimeters of the site before any up-gradient activities may begin. These BMPs must remain in place
until the site has been permanently stabilized. Vehicle transport of sediment must also be minimized.
Temporary sedimentation basins must be provided to collect runoff from disturbed sites of 10 or more continuous acres. Basins shall provide 1,800 ft3 per acre drained storage below the outlet pipe. The basin outlets must be
designed to prevent short circuiting and discharge of floating debris.
The Minnesota Pollution Control Agency (MPCA) publishes a best management practice manual entitled
Protecting Water Quality in Urban Areas. The MPCA issues NPDES/SDS general stormwater permits for industrial
and construction activity. These permits list the requirements at the federal and state level. The industrial activity
permit covers "facilities discharging storm water associated with industrial activity as defined in 40 CFR
122.26(b)(14)." This permit requires a storm water pollution prevention plan, including drainage maps, significant
materials inventory, and exposure evaluation; BMPs categorized as source reduction, diversion, and treatment;
implementatior~ schedule; inspections and maintenance; reporting; etc. The construction activity permit covers erosion control and inspection and maintenance requirements for construction activities that disturb 5 or more acres of
total land area.
Mississippi
Permits are issued by the state of Mississippi under authority delegated to it through EPA NPDES program.
Mississippi issues nine different types of general stormwater permits including one for construction sites and one
that is a baseline permit. Special criteria for chlorides, sulfates, and total dissolved solids apply to all discharges into
the Mississippi River. Stormwater permits state that discharges must be free of debris, oil scum or other floating
material except in trace amounts, eroded soils that will form objectionable deposits, suspended solids, turbidity, and
color at levels higher than the receiving water, and chemical concentrations higher than the state limits allow.
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Stormwater controls, including erosion control measures, are required for all construction sites. These must divert
flow away from disturbed soils, keep exposed soil time and area to a minimum, implement BMPs and remove sediment from stormwater before it leaves the site. Sediment basins are required for sites with drainage areas over 5
acres. The recommended capacity of the basin (SCS manual) should be 67 yd3 per acre drainage area, with maximum surface area and an outlet as far from the inlet as possible. Stormwater controls must be described with
respect to vegetative controls, structural controls, post-construction controls, and measures to minimize vehicle
transport of sediment.
Missouri
Missouri has a unique method for funding nonpoint rtmoff controls. In 1983, the Missouri legislature passed a
constitutional amendment to raise the state sales tax by 0.1 percent to increase state funding for parks and historical
sites, and for soil conse .ryation (Howland 1985). State voters, in turn, passed the amendment in the 1984 general
election. This tax increase was only to be in effect for 5 years (from 1985 to 1990), and the soil conservation portion
(about $15 million per year) was mostly to be used for cost-sharing of agricultural runoff controls. However, this
funding method could also be used to fund urban stormwater controls.
Missouri has NPDES-delegated permitting authority. Construction site permits similar to EPA’s general construction permit are required fQr sites disturbing 5 or more acres of land, over the life of the project. Construction
sites over 10 acres are required to construct sedimentation basins. The basin shall be sized to contain 0.5 inch of sediment from the drainage area and be able to contain a 2-year, 24-hour storm, industrial-specific stormwater pollution prevention plans are required for general industrial permits. Permits for some activities in this state place
numeric effluent limits on stormwater discharges with respect to oil and grease, total suspended solids, pH, and
other pollutants.
Montana
Montana has NPDES-delegated permitting authority. The Montana Department of Environmental Quality
(DEQ) issues three general permits: a permit authorizing discharges from construction sites, a permit authorizing
discharges associated with industrial activity, and a permit for oil and gas and mining activities.
Nebraska
Nebraska has NPDES-delegated permitting authority. Nebraska Department of Environmental Quality
(NDEQ) issues two general permits: a permit authorizing discharges from construction sites of 5 acres or more and
a permit authorizing discharges associated with industrial activity. Permittees of either general permit are required
to develop and implement a stormwater pollution prevention plan (SWPPP) that will minimize erosion on disturbed areas, minimize the discharge of sediment and other pollutants in stormwater runoff, and maintain compliance with the requirements of the permit. A detention pond is required on construction sites where slopes are equal
to or steeper than 3:1. Clay soils are present in many areas of Nebraska, and when erosion occurs suspended clay
particles are not efficiently removed simply by use of a detention facility. Therefore, use of a detention pond does
not circumvent the need to implement erosion and sediment controls. NDEQ does not have authority related to
flow management issues, only water quality issues. Many local municipalities require new developments to construct permanent detention basins for the purpose of stormwater flow management. These requirements are
intended to help prevent and reduce downstream flooding that would otherwise result from the increase in runoff
that typically occurs with development. SWPPs for industrial permittees do not require use of detention basins.
Nevada
Nevada has NPDES-delegated permitting authority. The state general permit is identical to EPA’s baseline
NPDES stormwater program. Construction sites disturbing 5 or more acres, industrial facilities, and mini.ng sites are
covered by this permit. Specific BMPs are not required. Detention facilities are regulated by local governments. In
the Lake Tahoe area there are stricter regulations administered by the Tahoe Regional Planning Agency.
New Hampshire
New Hampshire does not have NI~D}~S permitting authority. Its permits are issued by EPA Region 1. The program requirements are identical to EPA’s. In addition, the state has a shoreline protection program that issues sitespecific permits for construction sites in or on the border of surface waters with contiguous area of 50,000 ft2 if
within a protected shoreline, or 100,000 ft2 or more in all other areas.
New Jersey
New Jersey has NPDES-delegated permitting authority. The Department of Environmental Protection (DEP)
issues two general permits: a permit authorizing discharges from construction sites of 5 acres or more and a permit
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authorizing d~scharges associated with industrial activity. Industrial dischargers must implement a SWPPP.
Construction sites disturbing 5,000 ft2 of land are regulated by state erosion and sediment control laws.
New Mexico
New Mexico is a non-delegated state for the NPDES program. The NPDES program is under the direction of
EPA Region 6 in Dallas, Texas. Questions about this program can be directed to the Stormwater Hotline at 1-800 2456510.
New York
New York has NPDES-delegated permitting authority. The state includes some additional requirements in its
construction permits. Structural practices must be built to divert stormwater from exposed soils and limit runoff
from these areas. State guidelines also mandate that there may not be any visible and substantial changes with
respect to color, taste, odor or turbidity downstream from construction sites. Vegetative and structural practices
must be used to ensure that stormwater discharges do not vary significantly from pre-development condi.tions.
North Carolina
North Carolina has NPDES-delegated permitting authority. North Carolina presently issues 23 types of general permits including a permit for construction sites disturbing 5 or more acres of land and permits for various
types of industrial activities. All types of permits require the implementation of a SWPPP. The state also imposes a
set of regulations specific to stormwater for coastal waters, outstanding waters of the state, high quality waters, and
water supply waters. To help the public determine what regulations are applicable for a project or industrial activity
the following flow charts are published by the state in its Stormwater Management Guidance Manual.
North Dakota
North Dakota has NPDES-delegated permitting authority. The North Dakota Department of Health (NDDH)
issues three general permits: a permit for construction sites disturbing 5 or more acres of land, a permit for industrial activity, and a permit for mining activities.
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Ohio
Ohio issues its own NPDES permits under authority delegated by EPA. The state imposes additional runoff
guidelines. Revegetation of construction sites must be achieved on a specified time scale, regulations apply to the
protection of waters flowing near a site, and statewide regulations require the use of sediment ponds if sediment
fences are determined to be insufficient. Ponds capable of holding 67 cubic yards of runoff per acre are required.
Oklahoma
NPDES permits in Oklahoma are issued by the state. Oklahoma Pollution Discharge Elimination System
(OPDES) administers the NPDES program. OPDES’s permit is identical to EPA’s construction permit. Several cities
in Oklahoma require builders and developers to design detention facilities so that the rate of runoff from a new
building or development does not exceed the historic rate before development or construction runoff.
Industries in the state are subject to additional regulations. Oklahoma plans to adopt EPA’s multi-sector permit for industrial sites. Whole effluent toxicity testing is required for dischargers twice annually. The Oklahoma
Conservation Commission coordinates the runoff programs in the state, which are voluntary and provide assistance
in making management decisions.
Oregon
Oregon has delegated NPDES permitting authority. Discharge limits are set for some industrial stormwater
dischargers for certain parameters. These parameters typically include setfleable solids, debris, conductivity, and
enterococci.
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Pennsylvania
The state of Pennsylvania has NPDES-delegated permitting authority. The general permit for industrial dischargers resembles EPA’s baseline with the following numeric limits: 7 mg/L for dissolved iron, pH from 6 to 9, and
a limit of 50 mg/L total suspended solids for coal pile runoff. The state’s general construction permit covers sites
between 5 and 25 acres unless the runoff from the site will be discharged into a protected water of the state. Any
disturbed area, regardless of size, must implement erosion controls. For disturbed areas less than 5 acres, sedimentation traps with the capacity of 2,000 ft3 may be used. A sedimentation basin is required at construction sites disturbing more than 5 acres. The basin must have a capacity of 7,000 ft3 per acre, have a 24" freeboard, and have outlets
designed to pass a minimum flow of 2 ft3 per second per acre. A permit is required for timber harvesting operations
that would disturb more than 25 acres of land. Water quality based limits may be established for any discharger to
ensure adequate water quality in receiving waters.
Rhode Island
Rhode Island has NPDES permitting authority. The state has developed some additional regulations above
baseline EPA guidelines. Rhode Island has standards for stormwater practices that include BMPs that must be incorporated into developments. Local governmental agencies may regulate stormwater discharges, but their regulations
must be at least as strict as the state regulations. To limit suspended solids releases, the state’s Coastal Zone
Management Program requires new developments within 200 feet from a shoreline to remove 80% of the suspended
solids discharged from a site after development.
South Dakota
South Dakota has NPDES-delegated permitting authority from EPA. The South Dakota Department of
Environment and Natural Resources (DENR) has general permitting requirements similar to EPA’s baseline general
permit for industrial dischargers and construction sites disturbing 5 or more acres of land.
Tennessee
Tennessee has NPDES-delegated permitting authority, in addition to the basic requirements, the state has
developed some additional provisions. At construction sites, vegetative and structural management techniques
must be applied. Examples of these are: clearing and grubbing is minimized, soil exposure must be minimized
through sequencing, large projects must be built in stages; strict checking and maintenance of controls is required; a
responsible individual must be established and temporary and permanent soil stabilization measures must be used.
Texas
Austin has had a watershed protection ordinance since 1981 after it was found that continued urban development was having adverse affects on the local groundwater supply. This ordinance was amended in 1986 and contains specific standards for development within critical watersheds (Austin 1986). The Austin program is currently
funded by a combination of user’s fees and city general revenues. Common controls in all proposed land uses
include buffer zones adjacent to all streams where no development is allowed, severe building restrictions on slopes
greater than 15 percent, and required setbacks from springs, seeps, and sinkholes. Many innovative erosion and
stormwater controls have been used in Austin, including sand filters, portable filter fence supports, and suspension
of all city-required building inspections for any site in violation of its erosion and stormwater control plan. Porous
pavement is not considered an effective stormwater quality control when protecting groundwater and is therefore
not given any credit when calculating allowable impervious covers. Austin also has an ongoing monitoring program to evaluate the performance and required maintenance of stormwater controls.
Texas is in the process of becoming an NPDES-delegated state. Until that time, its permits will be issued by
EPA. Texas has established probably the most extensive list of numeric standards for stormwater discharges There
are discharge limits for arsenic, barium, cadmium, chromium, copper, lead, manganese, mercury, nickel, selenium,
silver and zinc.
Utah
Utah has NPDES-delegated permitting authority. In addition to the basic permit requirements, the state
imposes supplementary regulations in some cases. Coal mining facilities are subject to restrictions on the total maximum flow and concentrations of total suspended solids in their discharges. To remediate these concerns, mines
must use sedimentation controls, such as detention ponds, and mine site dewatering. Dewatering discharges are
subject to limits in the concentration of iron, total dissolved solids, pH, suspended solids, and grease. The Salt Lake
City Stormwater Utility has been established and institutes a user fee for use of stormwater systems. Several other
cities in Utah have adopted similar plans.
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Vermont
The state of Vermont has permitting authority under the NPDES program. A statewide permitting program
has also been established that requires treatment and volume control measures to manage runoff from new developments once construction is completed. These management plans, including proiect designs, hydrologic calculations,
and planned controls, must all be submitted to the DEP. Permits are issued on a site-specific basis. These are often
issued with the stipulation that the post- development discharge rate does not exceed the rate before development.
Sites have guidelines to follow during construction, as well. Ten environmenta! criteria have been established,
addressing wetlands, headwaters, floodways, streams, shorelines, traffic concerns, water and air pollution, waste
disposal, esthetics, and impacts on wildlife habitats.
Virginia
Virginia has NPDES-delegated permitting authority. As with most states, Virginia has instituted some additional guidelines. With respect to deve!opment, post-construction pollutant concentrations must not increase compared to pre-development concentrations. The Chesapeake Bay area uses phosphorous as an indicator pollutant.
Sites that undergo redevelopment must implement measures to achieve a 10 percent reduction in average pollutant
loads. Construction activities sponsored by the state also have a set of stormwater regulations they must follow.
Washington
The city of Bellevue has had a storm drainage utility since 1974. Its primary mission is to "manage the storm
and surface water system, to maintain a hydrologic balance, to prevent property damage, and to protect water quality for the health, safety, and enjoyment of citizens and for the preservation and enhancement of wildlife habitat"
(Bissonnette 1985). Bellevue stresses the use of natural drainage systems to transport and dispose of stormwater.
Swales, lakes, ponds, wetlands, and detention ponds form important parts of this system. In 1985, the utility’s operating budget was more than $5 million and the 1980 to 1985 capital improvement budget was about $13 million. The
necessary revenues are obtained through use.r service fees, assessed according to the amount of runoff and pollutants generated for each area served.
A number of cities throughout the U.S. currently have storm drainage utilities, mostly modeled after
Bellevue’s. These utility districts all charge a fee to provide urban runoff control services. Bellevue’s runoff and
receiving waters were extensively studied during the Nationwide Urban Runoff Program. It was found that the beneficial uses of the streams were being seriously impaired by excessive flows, erosion, and sedimentation (Pitt and
Bissonnette 1984). These problems are currently being reduced by runoff and erosion controls. Metallic and organic
toxicants wil! also need to be controlled in future years in Bellevue.
West Virginia
West Virginia has been granted NPDES permitting authority by EPA. West Virginia issues two general permits, one for industrial dischargers and one for construction sites disturbing 3 or more acres of land. Construction
sites having a drainage area of 5 acres or less should have a sediment trap with a storage volume equal to 3,600 ft~
per acre. Sites over 5 acres should have a sediment basin which will provide a storage volume equal to 3,600 ft3 per
acre. The state has established additional numeric effluent limitations for coal piles with respect to p~ and total suspended solids.
Wisconsin
Wisconsin has had a priority watershed protection program for more than 15 years. This program involves
extensive state-funded cost sharing to retrofit nonpoint water pollution controls in watersheds that cannot meet
water quality objectives with point source controls alone. Initially, this program almost exclusively involved agricultural water pollutant sources, with little urban runoff controls. In 1983, the state legislature passed legislation requiring the preparation of a model ordinance to control construction site erosion and stormwater runoff (Pitt 1986). The
state will spend about $100 million over the next twenty years in retrofitting urban runoff controls in the priority
watersheds. In order to protect this investment, all state funded and conducted construction, along with urban areas
participating in the priority watershed program, are required to follow these ordinances.
The Wisconsin model ordinance for the control of construction site erosion has been adopted by many communities, including Milwaukee. This ordinance includes basic controls to reduce such erosion sources as vehicle
tracking and dewatering of excavations, along with required diverting of up-slope waters, mulching of disturbed
areas, and the use of downstream sedimentation controls. Extensive plan reviews and site inspections are also
included in the ordinance. The ordinance is supplemented with a manual to ensure uniform design and appropriate
applications of construction control practices.
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Wisconsin has NPDES-delegated permitting authority. The DNR limits its stormwater program to municipalities in urban areas with documented water quality problems. These municipalities are required to collect data and
assess their specific stormwater problems as well as develop a plan to address these concerns. Permits mandate that
municipalities make and meet a timeline for development of a stormwater program, implement a successful program that reduces and prevents stormwater pollution, screen all storm sewer outfalls for sewer connections and
other improper waste disposal; estimate pollutant !oadings to the waters of the state; calculate the concentrations
and constituents of pollutants in stormwater; monitor stormwater with respect to pollutant loads; assess the effectiveness of their stormwater program; and report on their progress.
Wyoming
Wyoming has NPDES-delegated permitting authority. The state has imposed additional controls on construction site activities. Sites that discharge into perennial water bodies must not increase the turbidity by more than 1015 turbidity units above the background. Discharges into water bodies that are ephemeral are exempt from this
standard but may not deposit sediment that degrades the habitat. All stormwater control devices must remove 80%
of total suspended solids. Sites must establish structured runoff control plans with a designated responsible individual. Sites with a high potential for soil erosion should identify and implement BMPs to control erosion.
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HISTORICAL REVIEW OF WET WEATHER
POLLUTION MANAGEMENT
Throughout history, many strategies have been implemented to control wet weather pollution for reasons
such as flood control, water quality improvement, aesthetic improvement, waste removal, and others. To provide
guidance for developing communities, a reference manual for wet weather flow systems in newly urbanizing areas
is being developed as part of a cooperative agreement among the Urban Watershed Management Branch of EPA,
the University of Alabama at Birmingham (Pitt, eta!. 1997) and ASCE (Heaney, et al. 1997). The following historical
review is a summary from this effort (Pitt, et al. 1997) and was mostly prepared by Steven J. Burian, a Ph.D. student
at the University of Alabama.
F.1

Wet Weather Pollution Management: Ancient T~mes

Management of wet weather pollution is an age-old problem. Several ancient civilizations can be credited
with implementing successful surface water drainage systems. Evidence exists that the dwellers of the city of
Mohenjo-Daro (now part of West Pakistan) used sanitary sewer systems and had drains to remove stormwater from
the streets (Webster 1962).
Mesopotamian engineers planned and built effective drainage and sanitary works, including vaulted sewers
and drains for household waste, gutters and drains for surface runoff, and other appurtenances made of baked
brick and asphalt (Maner 1966).
Of all the societies of western Asia and Europe, from antiquity until the 19th century, only the Romans set out
to build a carefully planned road system with properly drained surfaces (Hill 1984). Virtually all that the early
Romans knew about engineering came to them out of the civilizations of the eastern Mediterranean (Kirby, et al.
1990). Specific drainage structures used by the Romans included occasional curbs and gutters to direct surface
runoff to open drainage channels alongside roadways (Hill 1984). To improve drainage, the roads would be graded
in such a fashion to direct the surface runoff from the streets toward the drainage channels.
Draining excess water was not the only function of the system. It was soon discovered that disposal of wastes
in these trenches removed the waste from the immediate area. However, the trenches relied on heavy rainfalls to
adequately flush them of waste and debris, since overflow discharges from aqueducts were not sufficient to effectively convey the wastes. The wastes would therefore accumulate and cause unsanitary, not to mention repugnant,
conditions. The solution to this was to cover the trenches; these covered trenches eventually evolved into planned
sewers.
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The Romans planned and constructed the "cloacae," or sewers, to drain their uplands to the nearby network
of tow-lying streams (Gest 1963). These sewers were originally open streams that drained most of the land prior to
urbanization. The philosophy was to use the existing natural drainage channels to remove wet weather flows and
pollution. It was decided that the proper way to use the channels was to build the city over them and provide
drains from the surface to the underground streams. As time progressed’ the Romans became more elaborate with
their construction of sewers (Gest 1963).

F.2

Wet Weather Pollution Management: Middle Ages to the 1800s

The first sewers built in Europe following the fall of the Roman Empire were simply open ditches. Examples
of this type of sewerage system in Europe are evident in Paris and London as well as in a few other European cities
during the 1300s and 1400s (Kirby and Laurson 1932; Reid 1991). The open ditches used for drainage of stormwater
were usually constructed in existing drainage pathways (Kirby and Laurson 1932) or down the centers of streets
(Reid 1991). Besides being conveyances for stormwater, the open drainage channels became receptacles for trash,
kitchen wastes, and sanitary wastes, the accumulation of which caused hazardous and nuisance conditions. To remedy this situation, Europeans simply covered the drainage channels, or sewers, which were emitting terrible odors
and producing unsightly conditions. Interestingly, this solution is similar to that used 1,500 years earlier by the
Romans during the construction of the "cloacae."
From the time of the Roman Empire to the t800s, wet weather pollution management strategies experienced
very little noteworthy advances, and in fact regressed considerably in terms of sanitation. However, towards the
start of the Middle Ages, as disease epidemics occurred in major metropolitan areas of Europe, some believed
proper sanitation was partly dependent on adequate sewerage.
Paris and London provide examples of European cities that developed piecemeal drainage systems in
response to crisis situations and funding availability. A consequence of developing wet weather and sanitary systems in this way was an incoherent and varied overall system. In addition to the poor design and construction practices at the end of the Middle Ages, maintenance and operation of the systems were virtually neglected in most
situations. Sewer systems of urban areas in Europe during the 1600s and 1700s were grossly under-planned, poorly
constructed, and inadequately maintained.
F.3

Wet Weather Pollution Management: 1800s

The enlightened, post-renaissance society began to realize that adequate sewerage was necessary to promote
proper sanitation. The early part of the 1800s marked the beginning of a series of decisions and technical advances
that resulted in improvements related to wet weather pollution management.
F.3.1

Improvements in Design and Construction Practices
Innovations in construction materials improved sewerage systems in the early 1800s. As an example, in Paris
until the 1820s, sewers had been constructed of cut stone or brick with rectangular or roughly rounded bases, which
led to solids deposition problems (Reid 1991). Engineers substituted mi!lstone and cement mortar for the hewn
stone, which allowed for the construction of curved and smooth sewer floors. This lessened the flushing effort
required for sewer cleansing. The quality of brick and clay pipe also improved during this time and became the
materials of choice. The next major improvement in sewer materials was the use of concrete, which did not occur
until the end of the 1800s (Metcalf and Eddy 1928).
In addition to improvements in construction, several advances were made in the design of sewer pipes.
Sewers could now be constructed in curved shapes instead of simply rectangular shapes. These curved shapes
included egg-shaped, oval, and v-notched patterns for combined sewer systems and provided improved hydraulic
transport efficiencies over the rectangular sewer shape. Studies in England indicated that the lower part of a
v-notch channel could carry sanitary waste well, while the upper portion could provide sufficient capacity to transport stormwater from the streets (Gayman 1997).
Another problem with sewers was the grade at which they were constructed. Often, caution was not exercised
either during design or construction, and the sewers did not have a sufficient slope to transport wastewater during
dry weather periods. Sewers began to be constructed on slopes sufficient to prevent ponding in the system.
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F.3.2

Beginnings of Comprehensive Sewerage Design
The improvement in construction practices and pipe designs did not eliminate the problems with sewer systems in Europe. System design strategy became the focus of the next wave of innovations in sewerage practice.
Hamburg, in 1843, is considered to have implemented the first comprehensively planned sewerage system (Metcalf
and Eddy 1928). The circumstances were advantageous for this, as a large part of the city had been destroyed by fire
in 1842.
London followed suit with a detailed study by many engineers of note, resulting in the derision to devise a
comprehensive sewerage plan. In 1852, Joseph William Bazalgette was commissioned to plan and design the system
(Kirby and Laurson 1932). Actual work on the main drainage of London began in 1859 and was practically completed in 1865.
Meanwhile, the sewers of Paris were still being constructed without any coordinated plan until 1823. At that
time, construction practices began to improve, which allowed engineers such as Duleau to plan an adequate system
of drainage for portions of the city: The interceptor sewer concept dates to this period in Paris and London (Kirby
and Laurson 1932).
The 1800s saw rapid urbanization in the United States. In response to this urbanization in the United States,
comprehensive design of wet weather pollution management systems began to be practiced. Chicago had the first
comprehensive design implemented by a major American city. E.S. Chesbrough designed the system in a report
completed in 1858 (Metcalf and Eddy 1928). He and other contemporary engineers soon consulted on similar comprehensive plans for additional U.S. cities (J.W. Adams for Brooklyn, New York for example).
The planning of early American sewerage was influenced by two general factors, the topography of the city
and the place of disposal (Metcalf and Eddy 1928). The grade of the ground surface affected decisions concerning
the mode of sewer transport, the size of the sewers, and the arrangement of small- and large-sized sewers, with
gravity being the desired vehicle for transportation. In most situations, the use of natural drainage patterns in conveying stormwater was preferred, especially when streets were planned according to the lay of the land. The second
factor mainly concerned the direction and distance that the sewage would be conveyed. Specific considerations
included the dilution capability of the receiving stream and determination of the proper disposal location.
The comprehensive designs implemented in the U.S. made use of empirical data obtained from European
practice for capacity and probable quantities of rainwater to be carried by the sewers (Webster 192!). It is noteworthy that among the branches of engineering, American sewerage is observed to have developed many of its features
through experience, rather than experimenting (Metcalf and Eddy 1928).
F.3.3

Combined Versus Separate Systems of Sewerage
Although sanitary waste was a constant input to the stormwater systems of Europe, designs did not recognize
the addition of sanitary wastewater in combined systems until 1843 in Hamburg. This does not imply that illegal
connections of sanitary wastewater were not present, as this was often the case. The first types of wastewater legally
allowed into the sewer system were dishwater and other liquid kitchen wastes. When the flushing toilet (water
closet) came into general use in the early 1800s existing cesspools became overwhelmed. Eventually, this led to the
permitted discharge of sanitary wastes into the sewers previously restricted to surface runoff, creating combined
sewage. London did not allow legal sanitary connections to its sewer system until 1847 (Kirby and Laurson 1932),
and Paris followed suit in 1880 (Reid 19.91).
The combined sewage scheme became widely implemented in spite of the opponents who thou~ght it sensible
to keep the sanitary wastes and stormwater separate. Edwin Chadwick and John Phillips, both from England, were
two of the earliest proponents of the separate system of sewage. Phillips proposed the separate system for London
in 1849, but eventually Bazalgette’s combined system with interceptors was implemented (Metcalf and Eddy 1928).
Although supporters for separate systems existed, combined systems were mostly constructed because they were
usually cheaper to design and build.
Bourne (1866) made one of the first American arguments for separate sewerage. He advocated the separate
system for reasons of sanitation. Benezette Williams designed one of the earliest comprehensive separate systems in
the U.S. in !880 for Pullman, Ill., which was eventually implemented (Ode!l 1881). Another adamant supporter of
separate sewer systems in the U.S. was Co!. George E. Waring, Jr. (Waring 1879). Waring designed several early separate systems, including one for Memphis, Tenn. in 1880. Other cities that implemented separate sewer systems,
constructed only sanitary sewer lines for the most part, with no pipes for stormwater (gutters and ditches carried
this water) (Tarr and McMichael 1977). Some systems performed adequately, but others failed miserably with
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repeated blockages and backups in the sanitary sewer lines. Waring’s designs called for the size of the house connection to the lateral sewer to be small (typically 4 inches) (Metcalf and Eddy 1928). This small size (in comparison
to other designs of 6 inches or more) is what many believed to be the basic cause of failures in Waring’s systems.
To learn more about separate and combined sewer systems, an American named Rudolph Hering visited
Europe in 1881 at the behest of the U.S. National Board of Health. His findings from the trip became a report to the
National Board of Health on the benefits and drawbacks of each type of system (Flering 1881). Hering’s recommendations included using combined systems in large or rapidly growing cities, while using separate systems for areas
where rainwater did not need to be removed underground. Despite Hering’s report and the support of his conclusions by many, the debate continued between the advocates of the two types of sewerage.
Identification of Water-Borne Diseases
Several individuals throughout history have conjectured that sanitary and other types of wastes and unsanitary living conditions could be linked to diseases (Tart and McMichael 1977). During the early 1800s, evidence
pointed to the link between sewage discharges, polluted receiving waters, and disease outbreaks. A key factor was
the new knowledge that had come from the researches of noted scientists such as L. Pasteur, R. Koch, R. Warington,
T. Sch16sing & i. Muntz into the nature and activities of bacteria.
E3.4

A publication by Dn Jack Snow in 1849 discussed the communication of’cholera by contaminated water; he
later had a hand in identifying the source of the Broad Street cholera epidemic in London during 1854. But it was
Pasteur, in 1857, who established the formative theory that infectious disease is caused by germs or bacteria (Kirby,
et al. 1990). By the 1880s the theory was firmly established by Koch and others. This research led to the attempt to
filter drinking water during the late 1800s to remove water-borne disease-causing organisms.
F.3.5 "Treatment of Separate Sanitary and Combined Wastewater
Regardless of the type of sewerage (combined or separate), the primary method of disposal was still discharging to local receiving waters in the late 1800s; control and treatment of sewer discharges was very limited. Typically,
combined sewage, sanitary wastewater, and stormwater were simply discharged into a stream or river of adequate
capacity to dilute the waste. The sewerage systems would be designed such that the maximum amount the receiving water system could dilute would be discharged. In the late 1800s, sewage was treated primarily by three methods: irrigation of farmlands, intermittent filtration, or chemical precipitation (Whipple, et al. 1906; Tarr and
McMichael 1977). These systems of treatment were more conducive to the smaller and easier controlled sanitary
sewage flows from a separate system. Centralized municipal wastewater treatment facilities were just beginning to
be constructed in the late 1800s.
W.hipple, et aL (1906) discussed the combined sewage treatment operations being used in the U.S. at the
beginning of the 1900s. The usual method for combined sewer systems entailed sending as much of the storm
flow/sanitary sewage mixture to a dry weather wastewater treatment plant by way of an intercepting sewer. In
most cases, the interceptor sewer conveyed a certain amount of the waste stream to the plant, with the remainder
being overflowed directly to the receiving water system, thus creating a combined sewer overflow (CSO). Treatment
plants and collection systems Were typically designed to treat twice the flow rate, or more, of the typical dry
weather flow (Whipple, et aL 1906). During wet weather, sewer system flows were observed to increase by a factor
of 100 over dry weather flows on occasion. Occurrences such as this could not be economically considered in conveyance or treatment system design, and thus, excess sewage flows greater than the design capacity of the conveyance system would result in frequent overflows.
Although research had displayed the connection between sewage-polluted waters and disease, sewa.ge treatment was not widely practiced. It was debated whether it was more economical to treat the sewage prior to discharge or treat the water source before distributing as potable water. It was argued that the sewage could be
assimilated or treated in the receiving water and would be much less polluted by the time it was withdrawn for
drinking water supplies. This argument had validity, except it ne.glected the fact that sewage discharges were detrimental to the receiving water in addition to th, e drinking water supply.
F.3.6

Urban Hydrology
In the mid-1800s, estimating surface runoff was based on empirical results. For example, much of the
European engineering community used Roe’s table to size sewer pipes draining a specified size catchment (Metcalf
and Eddy 1928). The table was supposedly empirically derived from Roe’s observations of London sewers in the
Holborn and Finsbury divisions over a span of 20 years.
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In the second half of the 1800s the hydrologic and hydraulic design methods used to size sewers were
enhanced. Most notably, Mulvaney (1851) and Kuic.hling (1889) developed the rational method in this time period.
The rational method, i.n general, was based on the assumption that a realistic flow of the chosen frequency can be
obtained if the rain intensity of duration similar to the travel time of water in the sewer system was applied to the
drainage catchment. The flow was subsequently used to design the size of the sewer pipes. Prior to the rational
method, runoff determinations took the form of empirical formulae. These equations were all derived based on sitespecific data; consequently, they yielded poor results when applied to other drainage basins (Buerger 1915).
Intensive efforts in rainfall data collection and analysis occurred in the U.S. during the second half of the 19th
century (Berwick, et al. 1980). The primary motivation was to study the relationship between the intensity of the
rain and its duration for the needs of storm drain design. Talbot, in 1899, performed some of the initial work, using
U.S. Weather Bureau records at 499 stations to plot storm intensities versus duration on a cross-section paper. Two
envelope curves were draw.n, one depicting the very rare rainfalls, and the other the ordinary rainfalls. These curves
became the forerunner of the present day intensity-duration-frequency curves for drainage design. Since the ~ime
Talbot constructed his curves, many cities, public agencies, and engineering firms have developed similar equations
for specific locations (Berwick, et al. 1980), while some still use Talbot’s results directly.

F.4

Wet Weather Pollution Management: 1900s

F.4.1

Urban Hydrology Continued
The engineering community did not immediately accept the rational method. Well into the 1900s, the older
empirical formulae mentioned above were still being used (Buerger 1915). Only after a slow transition in the early
part of the 1900s did the rational method become the dominant technique for drainage design in the U.S. and
worldwide.
The early 1900s also witnessed attempts to describe the rainfall/runoff process more accurately (Rafter 1903;
Gregory 1907; Justin 1914; Buerger 1915; Grunsky 1922). By the 1920s the use of rain gauge records enabled more
typical "design storms" to be used, in which rainfall intensity rose to a peak and then died away. The unit hydrograph (UH) concept is an example of these enhanced procedures based on design storms. Sherman (1932) developed the concept of the UH for gauged watersheds, and subsequently others modified it and applied it in different
manners (Pettis 1938; Brater 1939). Until the introduction of unit hydrographs, few design techniques had considered using the storm hydrograph and runoff hydrograph; only the peak rate of runoff was used. Homer and Flynt
(1936) first applied hydrograph techniques to storm sewer design (Homer and Flynt 1936; Eagleson 1962).
Following the UH applications, a renewed interest in the rainfall/runoff process was observed in the 1940s.
Previous methods for determining runoff from rainfall had been mostly based on coefficients to account for losses of
rainfall. In the late 1930s and early 1940s, rainfall abstractions became a concentrated topic of research. Homer and
]ens (1942) developed a methodology to mathematically describe the process of infiltration, among other abstractions, and applied hydrograph techniques to a small basin.
F.4.2

Environmental Awareness and Receiving Water Impacts
During the 1960s, wet weather pollution was recognized by many as causing receiving water quality problems. To mitigate the problems, methods of control and treatment for urban runoff and CSOs were devised.
Although it was known that controlling wet weather flows and pollution would not eliminate the problem, such
methods were considered helpful in reducing the problems and in certain situations to be more cost effective than
improving the capacity for dry weather wastewater treatment.
With the interest in reducing receiving water impacts through control and treatment of wet weather pollution, numerous research projects were initiated in the 1960s and 1970s. The main focus of these projects was to evaluate the effectiveness of control and treatment alternatives for combined sewer overflows. The control and
treatment alternatives included physical/chemical methods such as detention, swirl technology, filtration, screening,
and disinfection; biological methods such as rotating biological contactors, contact stabilization, trickling filters,
treatment lagoons, and activated sludge; and storage/treatment methods.
The next step in the 1970s was the attempt to evaluate problems on a larger scale. This was manifested in
Section 208 (from the Federal Water Pollution Control Act of 1972) planning studies and the watershed-wide planning philosophy that gained attention in the late 1970s and early 1980s. The planning studies focused on mitigating
the impacts of urban runoff on receiving waters on a watershed scale versus a single outfall or a single stream reach.
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[n the early 1980s, problems remained with attempting to predict relationships between wet weather discharges and receiving water impacts. To remedy this problem, data was sought that would characterize the pollutants of concern and the impacts they would have on receiving waters. One of the major research efforts was the
Nationwide Urban Runoff Program (NURP), conducted in the United States by EPA and USGS (EPA 1983). The
overall goal of NURP was to collect data and develop information for use by local decisionmakers, states, EPA, and
other interested parties.
E4.3

Technical Tools and Design Methods
In the late 1960s and early 1970s computer development and its applications to the field of wet weather pollution management had a significant impact on the direction of development of wet weather pollution management..
Computer applications were used in modeling environmental systems and processes, such as STORM (HEC I973)
and SWMM (Metcalf & Eddy Engineers, et al. 1971), and analysis and design of wet weather conveyance systems
became more dependent on ne~ computer applications.
In addition to computers, the mathematical and statistical methods being applied to wet weather pollution
management were also improving. The use of statistics was seen in the analysis of long-term simulation results, the
analysis of collected rainfall, runoff, water quality data, the evaluation of the optimum urban runoff control system
configuration, among other uses (Howard 1976;. DiToro and Small 1979; bIydroscience, Inc. 1979). The 1980s
involved improving much c~f the technology and ideas initially introduced in the 1960s, 1970s and early 1980s.
Personal computer advancements during the late 1980s and early 1990s were such that most wet weather pollution
management technology currently revolves around the use of personal computers. Computational aids such as GIS,
databases, and model pre- and post-processors have seen many advances during the 1990s, the use of which has
improved the planning, design, and operation stages of wet weather pollution management significantly in terms of
time, effort, and money.
F.5

Wet Weather Pollution Management: Lessons Learned from the Past

An advantage of developing user-friendly design methods and tools is the reduction in the time lag between
development and implementation. Practitioners generally embrace technology that is simple to understand while
still providing the means to perform the job in the most cost-effective manner possible. The methods and tools that
have gained acceptance through history have been simple to implement and easy to understand, although not necessarily the most accurate or appropriate.
Considering the other points previously discussed, a sustainable system development will have the benefit of
significantly reducing the environmental impacts associated with a project over time, while promoting economic
stability as well. The literature is replete with examples of entire systems (Paris in the Middle Ages) or parts of systems that were designed without considering the long-term sustainability of the project. The systems performed
poorly and resulted in additional time, effort, and money being used to rehabilitate and maintain the design.
Another consideration noticed during the review of the literature is that past design engineers and planners
were forced to consider the socioeconomic, political, and legal ramifications associated with their plans and designs.
These topics can be the primary inhibitors to the implementation of innovative technology and in the future must be
addressed for progress to be made (Berwick, et al. 1980).
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QUESTIONNAIRE
WATER ENVIRONMENT RESEARCH FOUNDATION
ASSESSMENT OF DECISION CRITERIA USED TO DETERMINE
BENEFITS OF CSO/SSO/SW INVESTMENTS
The Water Environment Research Foundation has contracted with Moffa & Associates to assess decisior
cdteda used to determine benefits of CSO, SSO and stormwater investments. The objectives of this projec
are to document or benchmark policy interpretations of EPA regions and state regulatory agencies and the
progress of vadous municipalities in achieving water quality goals. This information will be structured in the
form of matdces wherever possible so that a municipality could better appreciate their relative position in
developing solutions to their CSO, SSO and stormwater problems.
Your assistance in providing this information is needed to produce these guidance documents.

- 1. Contact Person

Title

Street Address

IOrgan~ati°n Name

Ci~

State

Zip Code

Phone No.

2. What ~p~s)’of wet*weather pollution are you responding about? (Circle all that apply)
(a) CSO

(b) Stormwater

(c) SSO

3. What type(s) of r~eiving water are impacted’by the wet-weather pollution? (Circle all that apply)
(a) River

(b) Stream

(c) Lake

(d) Ocean

(e) Estuaw

(f) Other
~4~ (a~ Total Population:

’"

(b) Area of S~er System:

(c)’ ~ne~h’ip of S~er System:’
(d) ~ea of Wate~h~:

(b) Number of Raindays:

5. (a) Annual Rainfall:

1. What are the concerns of the public?

2. Is there a public participation program? (Circle)

Yes

No

CSO:

Yes

No

Stormwater:.

Yes

No

If Yes, describe how the public participation program engages / educates the pubic.

1. Has the conveyance system been mathematically modeled? (Cimle)

SSO:

Yes

No

2. Number of discharge sources:

3_ Frequency of discharges per year:
CSO:

Stormwater:

SSO:

Stormwater:

SSO:

$. Volume of discharge per year, if available;

CSO:
November 20, 1998
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QUESTIONNAIRE
WATER ENVIRONMENT RESEARCH FOUNDATION
I, Has a watershed approach been considered for planning wet-weather pollution abatement? (Circle) Yes No
:2. Has a watershed ~pproach been used to plan wet-weather pollution abatement? (Circle)

Yes

No

If Yes, what are the other sources of pollution? (Circle all that apply)
(a) Municipal Point Source
(e) Other:.

(b) Industrial Point Source

(c) Agricultural Runoff

If Yes, has the watershed beer~ mathematically modeled? (Circle)
3. Has a watershed approach been used to manage wet-weather pollution abatement? (Circle)

(d) Urban Runoff
Yes
Yes

No
No

41 What pollution sources are currently being addressed? (Circle all that apply)
(a) Municipal Point Source
(e) Other:.

(b) Industrial Point Source

(c) Agricultural Runoff

(d) Urban Runoff

5. What pollution sources are going to be addressed in the future? (Circle all that apply)
(a) Municipal Point S~urce
(e) Other.

(b) Industrial Point Source

(c) Agricultural Runoff

(d) Urban Runoff

When did your organization recognize the wet-weather pollution?

2. Why did your organization take action to abate the wet-weather pollution? (Circle all that apply)
(b) Regulatory Requirements
(d) Litigation/Lawsuit

(a) Planned Sewer System Improvements
(c) Significant Pollution Event
3. Describe the significant pollution event:

4. Are any wet-weather facilities permitted? (Circle)

If yes, how many CSO:

CSO:
SSO:
Stormwater:.

Yes
Yes
Yes

No
No
No
; how many Stormwater:.

; how many SSO:

3. Describe the critical permit requirement(s).

November 20, |998
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QUESTIONNAIRE
WATER ENVIRONMENT RESEARCH FOUNDATION
3. What is the basis for technical cons;~=~,ions? (Circle all that apply)
(a) Regulatory Requirements ( Federal. State )
(1) CSO
a. Demonstrative Approach
b. Presumptive Approach

(2) Stormwater
a. Regulations

(3) SSO

(b) Receiving Water Criteda
(1) Bacteria (2) Floatables (3) BOD (4) Dissolved Oxygen (5) Nutrients (6) Solids

(7) Other

(c) Public Concern

~,. How were the technical controls selected? (Circle all that apply)
(a) Cost- Benefit Analysis (b) Regulatory Requirements ( Federal, State ) (c) Other
If Regulatory Requirements or Other, describe.

What control technologies have been or will be implemented to abate wet-weather pollution? (Circle all that apply)
CSO
(a) BMPs
(c) Out-of-System Storage
(e) In-System Storage
(g) Flow Balance Method
(i) Other:

SSO
(a) I I I Reduction
(b) Other

(b) Vortex
(d) Screening
(f) Disinfection
(h) Netting

Stormwater
(a) Source Control
(b) Other

Describe the effectiveness of the control technologies, if available.

7. Describe the impact of the control technologies on receiving water quality, if available.

1. What are the total capital costs for wet-weather pollution abatement? (do not include life-cycle replacement)
(Include year dollar figure represents)
Past: $

In 19~ dollars

Projected $
2. What are the impacts on annual sewer rates?

In 19

dollars

Percent Increase:
What are the sources of funding? (Circle all that apply)
(a) Revolving Loan
(d) Increased Taxes
(f) OtheF

November 20, 1998

(b) Federal Grant Money
(e) increased Sewer Rates
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CONTACTS
CSO
California
San Francisco
Miqhele Pla, Manager
Public Utilities Commission
1212 Market St.
San Francisco, CA 94102
(415) 554-8974
Connecticut
Hartford
Neil Geldolf, Director of Engineering
The Metropolitan District
P.O. Box 800
Hartford, CT 06142-0800
(860) 278-7850

Georgia
Atlanta
Ms. Tyler Richards, Operations Manager
City of Atlanta Wastewater Services
2440 Bolton Rd. N.W.
Atlanta, GA 30318
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Billy Turner, Executive Vice President
Columbus Water Works
1501 13th Ave., P.O. Box 1600
Columbus, GA 31902-1600
(706) 649-3400
Illinois
Chicago
Richard Lanyon, Director of R&D
111 East Erie St.
Chicago, IL 60611
(312) 751-3040
Decatur
Gary Hornickel, Tech. Director
Sanitary District of Decatur
501 Dipper Lane
Decatur, IL 62522
(217) 422-6931
Kentucky
Louisville
Derek Guthrie
Louisville and Jefferson County Metropolitan Sewer District
700 West Liberty St.
Louisville, KY 40203
(502) 540-6000

Maine
Aug~sta
Dale Glidden, Superintendent
Augusta Sanitary District
170 Hospital St.
Augusta, ME 04330
(207) 622-6184
Gardiner
Steven Freedman, VP
EarthTech, Inc.
500 Southborough Dr.
South Portland, ME 04106-3209
(207) 775-2800
Rockland
Steve Freedman, VP
EarthTech, Inc
500 Southborough Dr.
South Portland, ME 04106-3209
(207) 775-2800
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"~)~ResearchFoundation
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Winnipeg
E.J. Sharp, Senior Project Engineer
City of Winnipeg, water & Waste Department
1500 Plessis Rd.
Winnipeg, MB R2C 5GB
(204) 986-4476

New York
Auburn
Don Geisser, Vice President
Auburn Sewage Treatment Plant
35 Bradely St.
Auburn, NY 13021
(315) 255-4146
Buffalo
James Cart, EE., Jr. Sanitary Engineer.
Buffalo Sewer Authority
1038 City Hall
Buffalo, NY 14202
(716) 896-1991
New York City
Peter Young, P.E.
Hazen & Sawyer
New York City, NY
Rochester
Sean Murphy, Operations Manager
Monroe County Department of Environmental Services
350 E. Henrietta Rd.
Rochester, NY 14620
(716) 274-7724
Syracuse
Stephen Martin, Chief Engineer, Wastewater Collection System
Onondaga County Department of Drainage and Sanitation
650 Hiawatha Blvd.
Syracuse, NY 13204-1194
(315) 435-6820

Ohio
Cincinnati
Martin M. Umberg, Principal Engineer
MSD-Greater Cincinnati
1600 Gest St.
Cincinnati, Ohio 45204
(513) 244-1380
Cleveland
Frank P. Greenland, Planning Manager
Northeast Ohio Regional Sewer District
3826 Euclid Ave.
Cleveland, OH 4115
(216) 881-6600
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Betsy Yingling, Proiect Manager
75 Erieview, Suite 100
Cleveland, OH 4414

Oregon
Astoria
Michael Caccavano, City Engineer
City of Astoria
Astoria, OR 97103
(503) 325-5821

Michigan
Detroit
Gary Fujita, Assistant Director
Detroit Water and Sewerage Department
735 Randolph, Suite 705
Detroit, M148226
(313) 224-4752
Mt. Clemens
Charles B. Bellmore, Director
Mr. Clemens Utilities Dept.
1750 Clara
Mt. Clemens, MI 48043
(810) 469-6889

Rhode Island
Newport
Roy B. Anderson, Utilities Director
City of Newport Utilities Dept.
25.0 Connell Hwy.
Newport, RI 02840
(401) 846-2321

Washington
Seattle
Mr. Robert Chandler, Phd
City of Seattle
Dexter Horton Building, 11th Floor
710 Second Avenue
Seattle, WA 98104
Washington, DC
Leonard Benson
District of Columbia Water & Sewer Use Administration
5000 Overlook Ave.
Washington, DC
(202) 645-6286
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Arizona
Flagstaff
Scott Davis, Utilities Supervisor
City of Flagstaff, Arizona
(520) 526-4398

California
Orange County
Patrick W. McNelly, Sr. Management Specialist
Orange County Sanitation District
10844 Ellis Ave.
Fountain Valley, CA 92728-8127
(714) 593-7163
Martinez
Central Centra Costa Sanitary District Report
Oakland
James Rockafellow, Treatment Superintendent
East Bay Municipal Utilities District
2020 Wake Ave.
Oakland, CA
(510) 287-1412
San Diego
Cha Moua, Associate Civil Engineer
City of San Diego, Wastewater Collection Division
9150 Topaz Way
San Diego, CA 12123
(619) 654-4175
Indiana
Bloomington
Douglas T. Jones, Assistant Engineer
City of Bloomington Utilities
1969 S. Henderson St.
Bloomington, ]~147404
(812) 349-3634
Ka.sas
Johnson County
Mr. ChrisBums
Johnson County Wastewater
Johnson County, Kansas
(913) 681-3200 x2108
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Louisiana
New Orleans
Gerald T. Preau, EE., Prlncpal Civil Engineer
Sewerage & Water Board of New Orleans
8800 S. Claiborne Ave.
New Orleans, LA 70118
I504) 865-0671

Maine
Kennebank
Willis T. Emmons, District Manager
Kennebank Sewer District
EO. Box 648, 71 Water St.
Kennebank, ME 04043
(207) 985-4741

Michigan
Wayne County
John Baratta
(734) 213-4015
Nevada
Laughlin
Mike Yonky, Public Works Manager
(702) 299-0661

Oklahoma
Oklahoma City
Patrick Yonikas
(405) 297-3811
Tulsa
Robert Shelton, Wastewater Head Engineer
City of Tulsa Public Works
2317 S. Jackson Ave.
Tulsa, OK 74107
(918) 596-9572

Oregon
Hillsboro
Nora M. Curtis, Engineering Division Manager
Unified Sewerage Agency
155 N. First Ave., Suite 270
Hillsboro, OR 97124
(503) 648-8621
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~out5 Carolina
G~eenwood
George L. Martin, Assistant Manager
Greenwood Metropolitan District
P.O. Box 775
Greenwood, SC 29648
(864) 943-8004
Texas
Houston
Mr. Joesph Basista
(713) 659-4644

STORMWATER

Alabama
Birmingham
Jack McDuff
City of Birmingham
Department of Planning and Engineering
220 City Hall
Birmingham, AL 35203

California
Burbank
P.G. Thyamagondala, Supervising Sanitation Engineer
City of Burbank Public Waste Dept.
275 E. Olive Ave., P.O. Box 6459
Burbank, CA 91510
(818) 238-3930
Colorado
Denver
Ben Urbonas
Urban Drainage and Flood Control District
2480 West 26th Avenue, #156B
Denver, CO 80211
(303) 698-1433

Florida
Orlando
Kevin McCann
Orlando, FL
(407) 246-2370
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Maryland
Frederick
Start Aldredge
Frederick, MD
301 694-1405

Massachusetts
Boston
Amy M. Scofield, Project Manager
Boston Water and Sewer Commission
425 Summer St.
Boston, MA 02210
(617) 330-9400 x-414

Michigan
Detroit
Vyto Kaunelis
Wayne County Department of Environment
415 Clifford
Detroit, MI 48226
(313) 224-3632

Minnesota
Fridley
John G. Flora, Director of Public Works
City of Fridley, Municipal Center
6431 University Ave., N.E.
Fridley, MN 55432
(612) 572-3550
Ohio
Struthers
Rich Deluca, Plant Manager
City of Struthers
530 Lowellville Rd.
Struthers, OH 44471
(330) 755-9847

Oregon
Hillsboro
Nora M. Curtis, Engineering Division Manager
Urtified Sewerage Agency
155 N. First Ave., Suite 270
Hillsboro, OR 97124
(503) 648-8621
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Texas
Austin
George C. Chang
City of Austin Watershed Protection Department
206 East 9th Street, Suite 16101
Austin, TX 78701
(512) 499-2888

Utah
Or~m
Leland Martineau
City of Orem - Public Works
955 North 900 West
Orem, UT 84057
(801.) 229-7505

Washington
Bellevue
Rick Watson, Operations Manager
Resource Management & Technology, Utilities Dept
301 - 116th Ave. Southeast, Suite 230
Bellevue, WA 98009-9012
(425) 452-4896

Wisconsin
River Falls
Darren Beier
City of River Falls
123 East Elm St.
. River Falls, W154022
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Aesthetics: Of or pertaining to the sense of attractiveness.
Assimilation: In water bodies, the process that removes pollutants and/or their impacts.
Best management practices (BMP): Non- and low-structurally intensive wet weather flow and pollution control
methods that can have multi-benefits, including drainage network enhancement and flood control; groundwater
recharge; aesthetic enhancement; pavement cleansing and reduction of dust, dirt, litter, and debris; subpotable water
reuse; etc.
Biochemical oxygen demand (BOD): An operational measure of potential for depletion of dissolved oxygen by the
biological and chemical degradation of organic material by bacteria.
Biological treatment processes: Means of treatment in which bacterial or biochemical action is intensified to stabili~.e,
oxidize, and nitrify the unstable organic matter present. Trickling filters, activated sludge processes, and lagoons are
examples.
Catchbasin: A chamber or well, usually at the street curbline, for the admission of surface water to a sewer or
subdrain, having at its base a sediment sump to retain grit and detritus below the point of overflow; whereas, a
stormwater inlet does not have a sump and does not trap sediment.
Catchment: The area producing the runoff passing a particular channel or stream location.
Collection system control: A method of abating wet weather flow or pollution in the collection or drainage system.
Combined sewer: A sewer receiving intercepted surface (dry and wet weather) runoff, munidpal (sanitary and industrial) sewage, and subsurface waters from infiltration.
Combined sewer overflow (CSO) Flow from an ouffall (discharge conduit) of a combined sewer collection system in
excess of the interceptor capadty that is discharged into a receiving water and/or an auxiliary CSO control (storage)
treatment system.
Computer model: A model in which the mathematical operations are carried out on a computer.
Cost-benefit relationship: The relationship between unit costs to unit benefits usually represented as a curve.
Cost-effective solution: A solution to a problem that has been identified as being finandally optional (e.g., the solution associated with the knee-of-the-curve of a cost-benefit relationship).
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Critical design conditions: Environmental and flow conditions chosen to represent the conditions under which compliance with water quality standards, criteria, or objectives is desired.
Detention: The slowing, dampening, or attenuating of flows either entering the sewer system or within the sewer system by temporarily holding the water on a surface area, in a storage basin, or within the sewer itself.
Detention time: The time period that flow is detained in a storage/sedimentation basin or tank.
Disinfection: The killing or inactivation of human disease-causing microorganisms or pathogens.
Dispersion: Pollutant or concentration mixing due to turbulent physical processes.
Dissolved oxygen deficit: Difference between saturated dissolved oxygen and ambient concentrations.
Domestic sewage: Sewage derived principally from dwellings, business buildings, institutions, and the Like. It may
or may not contain groundwater.
Dry weather flow (DWF): Usually referred to as the flow in a combined sewer system without stormwater.
Dual treatment: Those processes or facilities designed for operating on both dry and wet weather flows.
Ecological habitat: The environmental niche in which an organism lives.
End-of-pipe impacts: Impacts that occur in the immediate vicinity of an outfall.
Engineering News Record (ENR): A recognized magazine providing accepted construction-cost indices.
Eutrophication: The process of aging whereby the increase of mineral and organic nutrients favors aquatic plants over
animal life and results in increasing daily variations in dissolved oxygen concentrations, reduced biologic diversity,
and reduced water clarity.
First flush: The condition, often occurring in wet weather flow discharges, in which a disproportionately high pollution load is carried in the first portion of the discharge or overflow.
Floatables: Large floating material sometimes characteristic of sanitary wastewater and storm runoff.
Frequency of return: The rate at which a particular type storm can be expected to occur (e.g., 1 year), such storms
being classified by storm intensity and duration.
Infiltration: The process whereby water enters a sewer system from underground through such means as defective
pipes, pipe joints, connections, or manhole walls. Infiltration does not include, and is distinguished from, Inflow.
Inflow: The process whereby water enters a sewer system through such means as cellar and foundation drains, roof
leaders, surface drainage, and cross connections from storm drains and catch basins. Inflow does not include, and is
distinguished from, infiltration.
In-line storage: A type of storage that has no pumping requirements and can consist of either storage wit~n the sewer
(in-sewer/in-pipe) or channel, or storage in the in-line basins.
Interceptor. A sewer designed to receive dry weather flow from a number of transverse combined sewer trunks and
additional quantities of intercepted surface runoff during low-flowing sanitary sewage periods and to convey such
waters to a point for treatment.
Knee-of-the-curve: The point along a cost-benefit curve at which there is a noticeable change in the quantity of cost
for an increment of benefit.
Lateral: A sewer that has no other common sewer discharging into it.
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Longitudinal dispersion: One-dimensional dispersion (mixing) occurring along the length of the stream or estuary.
Mathematical modeling: Application of mathematical formulae to represent the processes and effects of natural and
manmade systems for the purpose of forecasting responses to different conditions and inputs.
Model: Any representation of a system by something other than the system itself.
Model calibration: Refinement of mathematical model parameters and coefficients through comparison to data by
making scientifically consistent and rational adjustments.
Model parameter: A quantity that cannot vary in a particular model run.
Model variable: A quantity that can vary in a particular model run.
Nonpoint: Diffuse; not attributable to a particular location.
Nonpoint source pollution: Any unconfined and nondiscrete conveyance from which pollutants are discharged.
Off-line storage: A type of storage that requires detention facilities (basins or tunnels) and facilities for pumping
storm flow either into or out of the detention facilities.
Pathogen: A disease-causing microorganism.
Pathogenic bacteria and viruses: Bacteria and viruses capable of causing disease in humans.
Physical treatment processes: Means of treatment in which the application of physical forces predominate. Screening,
sedimentation, flotation, and filtration are examples. Physical treatment operations may or may not include chemical
additions.
Physical with]without chemical treatment processes: Means of treatment in which the removal of pollutants is
brought about primarily by physical processes, with or without chemical addition to enhance removal efficiency.
Receiving waters: Natural or manmade water systems into which materials are discharged.
Recurrent frequency. The historical frequency at which a condition or situation occurs.
Regulator:. A structure that controls the amount of sewage entering an interceptor by storing in the upstream ~xmk
line or by diverting some portion of the flow to an outfall.
Sanitary sewer:. A sewer that carries liquid and water-carried wastes from residences, commercial buildings, industrial plants, and institutions, together with relatively low quantities of ground-, storm-, and surface waters that are not
admitted intentionally.
Sanitary sewer overflow (SSO): A sanitary sewer overflow is flow from an outfall (discharge conduit) of a sanitary
sewer collection system in excess of the interceptor capacity that is discharged into a receiving water. Sanitary sewer
overflows are the result of the unplanned relief of a sewer system intended only for sanitary sewage. An SSO typically occurs when the flow exceeds the carrying capacity of the system and although SSOs can, and do, occur during
dry weather, they are most commonly associated with wet weather events.
Sanitary wastewaters: Wastewater of human origin.
Satellite facilities: Storage/treatment facilities at remote "locations upstream of the dry weather flow sewage treatment plant and usually at the regulator/overflow site.
Sediment oxygen demand: Biochemical consumption of dissolved oxygen in overlying waters by decaying sediments
across the water-sediment surface.
Sensitivity analysis: The variation of model parameters to determine the sensitivity of the medel to each parameter.
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Sewe~ A pipe or conduit generally closed, and normal!y not flowing full, for carrying sewage or o~aher waste liquids.

Sewer flushing: Flushing applied to combined sewer systems durin~ dry weather flow periods to remove settled
material periodically or as it accumulates, and to hydraulically convey it to the ~reatment facilities, thus preventing
resuspension and overflow of a portion of the solids during storm-flow periods and lessening the need for C_SO treatment.
Sewerage: System of piping, with appurtenances, for collecting and conveying wastewaters from source to treatment
and/or discharge.
Simulation: The application of a model.
Source control: A method of abating wet weather flow or pollution at the upstream, upland source where the poilutants originate and/or accumulate.
Storage The slowing, dampening, or attenuating of storm-generated or combined sewer flows either entering the
sewer/drainage system or within the sewer/drainage system by temporarily holding the flow on a surface area, in a
storage basin, within the sewer itself, or within a receiving water.
Storm duration: The period over which rainfall occurs.
Storm flow: Overland flow, sewer flow, or receiving-stream flow caused totally or partially by surface storm runoff,
storm-related subsurface infiltration, or snowmelt.
Storm frequency: See frequency of return.
Storm intensity: The rate of rain.fall usually expressed as inches per hour.
Storm sewe~ A sewer that carries intercepted surface runoff, street wash and other wash waters, or drainage, but
excludes domestic sewage and industrial wastes except for unauthorized cross-connections.
Storm sewer discharge: Flow from a storm sewer that is discharged into a receiving water or to a sewer system.
Stormwater: Water resulting from precipitation that percolates into the soil; runs off freely from the surface; or is captured by storm sewer/drainage, combined sewer, and, to a limited degree, sanitary sewer facilities.
Subcatchment: A portion of a catchment producing the runoff that passes a channel or stream location upstream of
the location defLrfing the catchment.
Supernatant: The relatively clear liquid layer above the sediment layer in the vertical column.
Surcharging: The transition between open channel flow and pressure flow in sewers.
Surface runoff: Precipitation and water (e.g., street wash) that falls onto the surfaces of roofs, streets, ground, and so
on, and is not absorbed or retained by that surface, thereby collecting and running off.
Swirl regulator/concentrator. A cylindrically-shaped CSO control device that provides the dual function of a regulator and a solids-liquid concentrator. As a concentrator, it achieves good removal of the heavier settleable solids fraction in CSO. (See also regulator.)
Toxicity: The degree to which a pollutant causes physiological harm to the health of an organism.
Trace metals: Metals present in small concentrations. From a regulatory standpoint, this usually refers to metal concentrations that can cause toxicity at trace concentrations.
Trunk: A sewer, also known as a main sewer, that receives the discharge of one or more submain sewers.
Urban runoff: Surface runoff from an urban drainage area that reaches a stream or other body of water or a
sewer/channel.
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Water quality criteria: A threshold value or concentration for a pollutant or pollutant effect as chosen by regulatory
agencies to distinguish between acceptable and nonacceptable environmental conditions; usually chosen based on
laboratory observations of organism response.
Water quality standard: A threshold value or concentration enforced by law as a requirement to maintain acceptable
environmental water quality conditions; usually chosen based on laboratory observations of organism response.
Wet weather flow: Usually referred to as the flow in a combined sewer system with stormwater, but may also constitute the flow in a separate storm or sanitary drainage system with stormwater.
Wet weather pollution: The discharge from a conveyance system resulting from wet weather flows. This discharge
may occur to a receiving water as well as streets and basements (street and basement flooding).
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EXECUTIVE SUMMARY
Criteria by which municipalities make decisions for abatement of wet-weather pollution are as variable as the very
subject itself. This variability is due to the site specific nature of the tributary area as it relates to the receiving-water in
question; interpretation of regulations which can differ among U.S. Environmental Protection Agency (U.S. EPA) regions
as well as states; and sense of urgency which may be permit related or related to a particular episode. Wet weather poilution manifests itself as combined sewer overflow (CSO), sanitary sewer overflow (SSO), and stormwater (SW). Although
these wet weather discharges can affect receiving waters in a similar way, each is distinctly different in the manner in
which it is regulated, how the regulations are enforced, and the sense of urgency to abate the related pollution.
This report identifies the experiences of municipalities as well as regulatory agencies in dealing with wet weather
issues. The data are presented in such a way as to facilitate benchmarking of decision criteria. Benchmarking, as used in
this report, identifies the status of various municipalities and their progress toward achieving water quality objectives;
such benchmarking can provide to any municipality the benefit of real experience.
CSOs generally were recognized as a significant source of pollution in the late 1960s and specifically identified at
the federal level through the landmark 1972 Amendments to the Federal Water Pollution Control Act. Much of the CSO
work was started through federal R & D programs initiated in the early 1970s. These programs were also instrumental in
identifying SSOs as a pollution source. Subsequent sewer system evaluations revealed SSOs as a real, but illegal, component of sewer systems.

f
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The activity directed toward CSOs has been greater than SSOs and SW owing to the earlier awareness and reco~nio
tion of this type of pollution and, perhaps more important, the urgency associated with the health risks stemming from
the sewage component. The intensity of regulatory and municipal activities sharply increased in September 1989 when
U.S. EPA published the draft National CSO Control Strategy. Until then, in the absence of clear guidelines, most municipalities were unwilling to forge ahead.
SSOs were specifically identified as part of the facility planning required under the 1972 amendments. However,
remediation of many SSOs has been slow due to the lack of a definite federal policy or state guidelines. In many cases, the
demand by regulatory agencies that SSOs simply be eliminated has met with resistance and active debate. One of the
major issues has been whether or not SSOs that react directly to rainfall could or should in fact be treated as CSOs.
It wasn’t until some years later after CSO and SSO problems were addressed by the regulating community that SW
became a focus. The significance of SW pollution was understood as an outgrowth of many CSO characterization studies.
In a similar manner to CSO, SW activities increased sharply with the release of federal regulations on Nov. 16, 1990.
Nevertheless, SW abatement activities on a national scale have been spotty owing largely to variability in enforcement. In
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those EPA regions and states where CSOs have been a major problem, SW has taken a back seat. In tl~ose EPA regions and
states where there is a prevalence of separately sewered areas, SW activities have been greater.
In considerationof the above-stated differences, this report categorizes the CSO, SSO and SW experiences separately. As expected, the CSO activity and number of municipalities reported are by far greater than either the SSO or SW
activities reported: 26 CSO communities versus 16 SSO communities and 14 SW communities.
SSO activities may be far more numerous than has been recorded, since such discharges are viewed as illegal and
are not always openly acknowledged. Also, virtually all moderately aged separated sanitary sewers will overflow a during severe, infrequent storm event, and this phenomenon probably will continue. Stormwater activities are more openly
documented; limitations irt activity are more a reflection of other factors such as regulatory pressure and specific water
quality needs.

ES.1 CSO
The communities included in this CSO benchmarking survey represent a range of geographic locations, population,
demographics, CSO system sizes, abatement strategies and schedules. Annual rainfall for these commtmities ranged from
20 in. to more than 40 in.; however, the majority had annual rainfall greater than 30 in. Most discharge CSO into rivers.
The data collected show that public concern for water quality expressed through state initiatives started the abatement process for many communities. Such initiatives took the form of requirements for CSO facility planning which
included alternative and cost-benefit analyses. The most prevalent parameters were and continue to be bacteria and floatables. Solids, biological oxygen demand (BOD) and nutrients are of some concern, with dissolved oxygen and metals
being the parameters least of concern.
Upon the release of the Draft National CSO Control Policy in 1994, many CSO facility plans were revisited to determine compliance with either "presumption°’ or "demonstration" provisions and to develop the required long term control
plan (LTCP). The same number of communities followed the presumption approach as followed the demonstration
approach; however, the majority of smaller communities followed the presumption approach.
The most prevalent form of implementation has been best management practices (BMP) due to the "housekeeping"
nature of such steps and the low cost-to-benefit relationship. Reductions of annual CSO volume from BMPs were reported
as high as 90%.
Abatement beyond BMPs was implemented by only a limited number of communities prior to the national policy.
In some cases, communities with high enough state priorities were able to take advantage of federally available grant
funds. For the most part, however, abatement has taken place after 1994 and has not included federal grants. State revolving funds have become available in place of the previous U.S. EPA Construction Grants Program.
As a consequence of little or no federal or state funding currently available for design and construction, financial
considerations have become that much more important, resulting in a greater emphasis on cost-benefit evaluations and
reviewing the affordability guidelines within the policy.
The watershed perspective has been introduced only in the last few years. States have embraced this approach
largely upon the release of U.S. EPA’s total maximum daily load (TMDL) guidelines, which relate to a watershed
approach. The TMDL guidelines provide a basis for proceediz~ in the absence of a basin-wide wet weather plan which is
the responsibility of states to develop. However, almost no communities used a watershed approach to determine CSO
abatement needs. A limited number of communities have recently started either a watershed or TMDL approach to verify
total wet weather readings and identify needs to achieve water quality goals.

.
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’:
...:

Most communities acted to abate their CSOs due to regulatory requirements which can take the form of permit
renewals, administrative orders or consent orders. Generally communities acted upon requirements more or less in that
order. Most responding communities have completed their LTCE However, only 20% of the responding communities
have completed abatement, and only one, Rochester, N.Y., completed abatement through the construction grant monies
made available in the 1970s. Most responding communities received funding from one or more of a variety of sources,
including construction grants, state revolving funds and increased taxes.

¯ :.

Two parameters that are serving as the focus for abatement and permits are floatables and bacteria. Concerns are
often expressed for other parameters, such as solids, BOD, nutrients, and heavy metals, but limits can and have been,
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challenged, and in some cases watershed efforts are being undertaken. Floatables limits have taken the form of substantial
removal or capture up to a specific size storm, for example a one-year frequency. Generally bacteria are specified as a
maximum or average conc.entration for a specific event or monthly basis.
In setting permit parameters, little consistency exists from case to case, which is understandable in light of their sitespecific nature and related health risks. States prefer to await site-specific information so that the most practical permit
limits can be established. The most notable parameters that vary are:
¯ design storm frequency;
# bacteria type, concentration and violation frequency; and
¯ methodology for assessing annual impacts.

ES.2 SSO
The Urban Institute (1984) estimated that as an annual average there are 825 sewer backups and 140 sewer breaks
every year for every 1,000 miles of sewer. The Urban Institute survey attributed backups to a variety of factors: the location of pipe in trouble-prone areas, the pipe material, the size of pipes, the material, construction methods, local soils, and
maintenance practices.
In 1994, the Civil Engineering Research Foundation found that three-quarters of the sanitary sewer systems function
at 50% of capacity or less. Root penetration, corrosion, soil movement and inadequate construction are the cause of most
structural failures.
As a result of reduced sewer capacity and failures, SSOs during wet and dry weather are a reality. The Association
. of State and Interstate Water Pollution Control Administrators (ASIWPCA) found that 3% of municipal systems have at
least an occasional dry weather SSO.
In a Water Pollution Contrbl Federation study (1989), 1,003 wastewater treatment plants identified facility performance problems. Infiltration and inflow (I/I) was the most frequent performance problem cited.
Different National Pollution Discharge Elimination System (NPDES) authorities have historically provided different
emphasis on oversight of sanitary sewer collection systems. In addition, some of the NPDES regulatory provisions
addressing sanitary sewer collection systems are unclear, and different NPDES authorities have provided different interpretations regarding SSOs. For example, the ASIWPCA (1996) study found that many’states do not issue permits for
smaller sanitary sewer systems that discharge into a larger system; however, some states issue permits to all sanitary
sewer systems. The ASIWPCA study also found that some states authorize wet weather control facilities that provide
some level of treatment or flow control, while other states do not authorize such facilities.
The communities included in this SSO benchmarking survey represent a range of geographic locations, demographics, abatement strategies and schedules. The majority of responding communities serve a population of less than 500,000
and manage total drainage areas of more than 55,000 acres. Annual rainfall for these communities ranged from 20 in. to
more than 40 in. Most discharge SSO into rivers or streams.
Most communities have not defined their annual discharge quantity, unlike the case of CSO. Wayne County, Mich.,
was one of the few exceptions. Flow monitoring in 13 Wayne County communities was used to evaluate the relative contnbution of each to the wet weather pollution.
Public participation has been minimal compared to CSO and SW. Public concerns have ranged from aesthetics and
water quality to flooding. The major water quality parameters of concern have been bacteria, BOD and dissolved oxygen.
The major abatement solution has been I/l reductions at the source based upon cost-benefit analysis. In a few select
cases, such as Johnson County, Kan., and Houston, Texas, satellite treatment of SSOs has been approved. Satellite treatment technology included screening, settling tanks or ponds, and disinfection. Such an approach provided a cost-effective
means of complying with water quality requirements.

ES.3 Stormwator
In most cities, very little has been done beyond basic SW drainage. In a few communities (as this report documents),
early concerns by the public on declining water quality resulted in attempts to manage SW quality. After drainage

problems were brought under control, usually through master planning and the construction of large-scale facilities,
construction-erosion control was usually implemented in those communities. With these important considerations
addressed, some of the.communities were able to address SW quality. Some stressed controls with new development,
while a very few examined retrofit opportunities.
With the SW NPDES permit program in place, SW quality management has been brought to the attention of most
medium and large cities in the country (communities > 100,000). In October 1999, the permit program will be expanded to
smaller municipalities (< 100,000).
Because of the large number of communities involved in the first and second phases of the NPDES SW permit program, the federal and state approach has been to define basic requirements for the permits, with little specified in the way
of controls. Obviously, the submission of all the municipal industrial SW permits has produced a financial, logistic, and
management proble~n for the state agencies and EPA regions.
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The requirements included in the issued permits rarely specified any control or management needs beyond conducting an outfall monitoring program of about three storms a year at about five land use sites. The permits are generally
issued for five years, with the expectation that specific control requirements would be added during later permitting periods as local problems become better defined. However, after almost ten years of the SW NPDES program, medium sized
cities have also submitted permit applications; most have received their initial permits, and some small communities will
be included in the program within a year. Therefore, the SW permit program has increased the burden on regulatory
agencies. This has resulted in little opportunity for increased site-specific control objectives to be included in the permits.
Most of the specific accomplishments of improved SW quality have occurred in communities with
flooding/drainage problems, scarce water resources, and the financial ability (usually through local funding). Specific
requirements by local communities, and some state agencies, are the driving force behind these major accomplishments.
Decision criteria are usually expressed as meeting the federal SW regulations, with only a few exceptions where
local residents expressed early and loud concerns over declining water quality.
In general, monitoring of urban SW runoff has indicated that the biological beneficial uses of urban receiving waters
are most likely affected in terms of habitat destruction and contaminated sediment, while documented effects associated
from acute exposures to toxicants in the water column are rare. Receiving-water investigations of runoff events have not
indicated significant short-term receiving water problems, but long-term problems are common.
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It is therefore difficult to relate such pollution to conventional numerical standards. Nevertheless there is interest in
developing special wet weather standards.
In order to investigate the current state of thinking in SW design, in 1997 University of Alabama at Birmingham distributed a survey to which 85 communities responded. About 75% of the respondents indicated that local or county
authorities specified drainage system levels of service (design storms). The most common design storm was a 10-year
storm (10% probability of occurrence in any one year) for all land uses (42%). Several responses also indicated that most
systems were checked for flooding with respect to the 100-year storm. About 86% of all survey respondents routinely
used computerized tools for storm drainage design. The respondents also identified water quality concerns that were
associated with SW runoff. More than 60% of the participants indicated sediment as a pollutant of concern. Nutrients
(35%) and metals (34%) were the other most frequent answers. Other common answers were oils and grease, bacteria, toxicants, floatables, and salts.
The communities included in this SW benchmarking survey represent a range of geographic locations, demographics, abatement strategies and schedules. All the responding communities manage total drainage areas of more than 1,000
acres and had more than 50 outfalls. Annual rainfall for these communities ranged from 20 in. to more than 40 in. Most
discharge SW into rivers or streams.
Most communities indicated a public participation program. General water quality, along with basement flooding,
were the most commonly listed public concerns.
Almost all the communities had completed a SW facility plan or are currently developing one. Almost all respondents indicated that regulatory requirements were the main driving force in their SW quality management efforts. A wide
range of technologies was considered by these communities, including construction site erosion controls, public works
practices, infiltration, and sedimentation.
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Most SW communities did not have significant past investments in a SW abatement infrastructure. However, there
is some indication that more money will be spent in the future. The funding sources were varied, with fees from utility
districts being most common, followed by federal grant money, state grant money, and increased taxes.
About one-half of the responding communities used mathematical models of their SW systems and almost all indicated that a watershed approach has been taken or is in progress.

CHAPTER 1.0

INTRODUCTION
1.1 Introduction

~

Urban wet weather pollution manifests itself in three different ways: combined sewer overflow (CSO), sanitary sewer overflows (SSO), and stormwater runoff (SW). CSOs are the result of the "designed" relief of a sewer systern that intentionally carries SW and sanitary sewage. SSOs, on the other hand, are the result of the unplarmed
relief of a sewer system intended only for sanitary sewage but also carrying rainfall-induced infiltration, illegal SW
connections, and invasions of SW. Stormwater runoff discharges include flows that have been collected in a separate
storm sewer system or a surface drainage system.
Urban wet weather pollution is a reflection of the watershed or sewershed from which it is generated and the
climatic patterns the area experiences. The impacts of wet weather discharges are determined by a variety of complex relationships. These relationships include the type and magnitude of pollutant loads being transported, the
ecological and hydraulic nature of the receiving water, as well as the designated beneficial uses, and the desires and
expectations of stakeholders. The result is a wide-scale challenge that requires very site-specific solutions.

¯:

Solutions to wet weather pollution require investigation of a wide variety of management options and the
relationship between the costs of management and water quality benefits. Benchmarks for effectiveness are also useful to determine if the control program is working. The most successful control programs are often part of an overall
watershed management strategy.
Benchmarking as used in this report identifies the status of various municipalities (to include sewerage agencies) and their progress in achieving water quality objectives.

1.2 Objectives
The objective of this project is to document federal regulations and benchmark policy interpretations of U.S.
Environmental Protection Agency (U.S. EPA) and select state regulatory agencies, and to document the progress of
various municipalities in achieving water quality goals. Information is presented in case histories and summarized
in matrices. Such benchmarking information can provide municipalities with real experiences to better develop
solutions to their own CSO, SSO, and SW challenges. This report identifies where municipalities are, what has been
achieved, and where they are going; but it must be recognized that each municipality reflects site-specific conditions
and any comparisons are highly dependent on such conditions.

Decision Cdt~o for Urban Wet Wearer Abatement

I- I

R0018413

R0018414

CHAPTER 2.0

BACKGROUND
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2.1
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The first comprehensive federal involvement in controlling water pollution was the Water Pollution Control
Act of 1948 (PL 80-845). It required the Surgeon General to develop programs to eliminate or reduce the pollution of
interstate waters and was the first statute to provide federal financial assistance to state and local governments for
water pollution control programs. This law was specific in limiting federal enforcement activities to involvement in
pollution of interstate waters.

~i~.~.
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Chronicle of Water Pollution Regulations

Federal interest in controlling water pollution increased through the 1960s. The Federal Water Pollution
Control Act of 1956 (PL 84-660), the 1961 amendments to that act (PL 87-88), the Water Quality Act of 1965 (PL 89234), and the Clean Water Restoration Act of 1966 (PL 89-753) all resulted in increased federal funding of water pollution control efforts and in the enforcement of environmental laws. The Water Quality Act of 1965 created the
Federal Water Pollution Control Administration, the predecessor of U.S. EPA. Water quality standards also were a
prominent feature of that law and were used to define actual occurrences of water pollution in interstate waters.
Throughout the 1960s public interest in environmental affairs heightened as the seriousness of pollution
became painfully evident when the Cuyahoga River caught fire. The Cuyahoga River fire, along with the pesticide
dangers documented in Rachel Carson’s Silent Spring, President Lyndon Johnson’s declaration that the Potomac
River near Washington, D.C., was a "national disgrace," and a major oil spill off the coast of Santa Barbara, Calif.,
influenced people to take action to protect the envir~mment.
In the 1970s, increased environmental awareness resulted in mounting public frustration over the slow
pace of cleanup efforts. Congress overrode a presidential veto to enact the Federal Water Pollution Control Act
Amendments of 1972 (PL 92-500). While the title implied that it amended the previous legislation, it actually represented a fundamental change in the structure and organization of U.S. water pollution control programs. The 1972
Amendments brought a shift of program responsibility from the states to the federal government.
The major provisions of PL 92-500 state that all discharges are illegal unless they are in compliance with
requirements set forth by the act and that all point source discharges must obtain a permit. This permitting requirement encouraged the formation of the National Pollutant Discharge Elimination System (NPDES). The purpose of
these authorities is to administer permits establishing pollution limits, and specifying monitoring and reporting
requirements for point source pollution. The objective of the act was to restore and maintain the physical, chemical,

and biological integrity of the nation’s waters, the so-called "swimmable-fishable designation.’" The act was notable
in terms of both its national comprehensiveness and its specificity; virtually all forms of pollution were recognized.
The act also provided citizens the right to bring a civil action against any person in violation of an effluent standard.
In the early ’70s, attempts were made to identify and prioritize pollution sources and their relative importance
through a national "needs surveys" required of all municipalities by the federal government. These surveys served
as the basis for planning the Federal Construction Grants Program. This resulted in a special report to Congress on
CSOs (EPA-430/9-78-006), as well as in a 1978 needs survey entitled Cost Methodology for Control of Combined Sewer
Overflozo and Stormwater Discharge (EPA -430/9-79-003). The latter estimated the capital costs to meet the "swimmable" goal to be $61.7 billion (in year 2000 dollars).
In the 1970s, funding assistance was increased to municipalities; but with the increased funding came more
program requirements and involvement of federal and state regulators. The U.S. EPA, through numerous research
and demonstration grants to municipalities, made significant advances in the areas of receiving water/water impac~
analysis, impact analysis, sewer-system characterization, control and treatment technology, and cost effectiveness
analysis. As a result of these studies, technology-based effluent limits were established.
The Clean Water Act of 1977 (PL 95-217) included revisions in the areas of construction grants funding and the
definition of conventional, unconventional, and toxic pollutants. It also allowed states to assume responsibility for
federal programs, thereby encouraging the formation of the State Pollutant Discharge Elimination System (SPDES)
Authority.
The "208" planning studies were an incentive to local governments to develop their own plans, with minimal
federal input. These plans were to characterize all point and nonpoint pollutant discharges in designated areas and
to develop treatment schemes that would allow the goals to be met. Unfortunately, most of these plans were conducted in short time periods with limited technical success. Control measures were recommended with few local
demonstrations of their poten~.tial success. Recognizing these technical shortcomings, Congress authorized the
Nationwide Urban Runoff Program (NURP) to demonstrate the applicability of various urban runoff control measures in about 30 cities. These studies were completed in I983 (EPA, 1983).
In 1981, Congress revised the municipal construction grants program as part of the Construction Grant
Amendments of 1981 (PL 97-117). This law marked the beginning of the end of the grants program, with limitations
on grant-eligible categories and a reduction in the level of grant assistance for eligible projects. The Construction
Grant Amendments of 1981 empowered state governors to use 20% of the states’ federal allotment of construction
grant funds for the correction of CSOs, if deemed a major priority. Also, a separate material fund of $200 million
annually was established for marine bays and estuaries. The Water Quality Act of 1987 (PL 100-4) established the
revolving loan program as the successor to the grants program. This law also continued the efforts to address controlling toxins in wet weather pollution and designated water use, and began efforts to address nonpoint sources of
pollution.
After the 1987 Water Quality Act amendments, the U.S. EPA issued new regulations that required states to
provide scientific justification if surface water was not designated to protect aquatic life and recreational uses. In the
event that the designation turned out to be inappropriate, the U.S. EPA provided the means for making adjustments
by way of the Use Attainability Analysis (UAA). UAA is a structured scientific assessment of the chemical, physical,
and biological conditions in a water body. The comprehensive evaluation focuses on water quality, available habitat,
and flow regimes. The UAA offers the best potential to direct scarce resources where they will provide the greatest
environmental benefits. However, this process is time-consumm~, expensive, and potentially controversial because
of the lack of clear legal and scientific decision criteria.
U.S. EPA regulations to control SW runoff were first published in the Dec. 7, 1988 issue of the Federal Register.
These regulations initiated a permit process for urban runoff, but the reporting information required and the schedules vary depending on the land use and the size of the community. Large- and medium-sized communities are currently developing SW permits under the Phase I SW policy, and small communities will be targeted in the future
under the Phase [I SW policy. The general application requirements stress descriptive information concerning the
drainage area, with minimal runoff monitoring requirements.
Throughout the 1980s many citizens exercised their right to bring a civil action against persons in violation of
effluent standards. In 1987, the number of civil actions increased, partly due to the publicity produced by the
Gzoaltney of SmithJ~eld, Ltd. v. Chesapeake Bay Foundation Inc., U.S. Supreme Court decision. The court ruled that
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citizens may bring civil action in federal court if they make a good faith allegation of continuous or intermittent violation. The plaintiffs need not prove their allegations of ongoing noncompliance before the civil action, since the
statute does not require that a defendant "be in violation" at the commencement of the suit, but only that the defendant be "alleged to be in violation." The public realized that these suits are an effective deterrent against polluters
and provide additional enforcement power to that of the regulatory agencies.
[n 1989, U.S. EPA published the draft National CSO Control Strategy that established the foundation for
states to develop their own strategies and for communities to begin to appreciate the ramifications of CSO abatement. Following extensive review by several "stakeholder" groups, U.S. EPA published the Final CSO Control
Policy in April 1994. Very few states were willing to embark upon their own requirements until the federal government issued its own policy. Some communities did proceed with CSO abatement planning and certain best management practices (BMP) in the early 1980s but at the risk of not complying with forthcoming requirements. Generally,
communities were concerned that if they forged ahead, they would be required to change their approach if it did
not meet the forthcoming requirements. The national strategy served to initiate dialogue and to some extent accommodate such concerns.
The CSO policy was developed as the result of input from individuals, communities, public interest groups,
regulatory agencies, and professional organizations such as the Water Environment Federation, CSO Partnership,
and Association of Municipal Sewerage Agencies. Consequently, it evolved into a document that accommodates the
latest technological approaches to defining the pollution and associated impacts, and at the same time addresses the
needs of communities both large and small. Most important, it recognizes the site-specific nature of CSOs.
In 1992, the U.S. EPA initiated a consultative process to help develop framework documents for controlling
CSOs. A work group was established with membership from public interest groups such as the National League of
Cities, Environmental Defense Fund, and Lower James River Association. The objective of the group was to develop
a set of criteria to be used in determining long-term CSO control programs and implementing NPDES permits.
i~~
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In 1994, the general lack of clarity and consistency in the nationwide approach to SSOs led a number of
municipalities to approach the U.S. EPA Office of Water and ask that an advisory committee be formed to make recommendations on how to apply the NPDES program to SSOs (SSO Federal Advisory Subcommittee, 1996). As a
result, the SSO Federal Advisory Subcommittee was formed and began meeting in late 1994. The subcommittee was
instrumental in developing draft federal policy and this is acknowledged in the March 7, 1996 memorandum
accompanying a new addition to the Enforcement Management System (EMS) Guide. The EMS Guide establishes
guiding principles and priorities for the various U.S. EPA regions and NPDES states in responding to separate sanitary sewer discharge violations (U.S. EPA, 1996a).
In 1996, more than 1,100 viewers participated in the live satellite seminar, "The Clean Water Act: New
Directions." Experts noted that more collaboration among regulators, the regulated community, and the public
could produce cleaner water more cost effectively while addressing the needs of individual communities. As a
result of the 1996 seminar, the LI.S. EPA is leading an "Adopt Your Watershed" campaign. Through this effort, US.
EPA challenges citizens to join together to protect and restore our water resources.
2:2

Combined Sewer 0vefllow

CSOs originate from sewer systems that collect both SW runoff and sanitary sewage in the same pipe. During
dry weather, these sewer systems convey sanitary sewage directly to a wastewater treatment plant (WWTP).
However, during wet weather events the volume of SW runoff and sanitary sewage can exceed the capacity of the
sewer system or WWTP. Under these conditions the combined sewer systems are designed to overflow and discharge excess SW runoff and sanitary sewage into streams, rivers, lakes, or estuary receiving waters.
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Overflows from combined sewers during storm events result in the discharges to receiving waters of
untreated sanitary sewage, which also may contain pre-treated industrial wastewater and untreated SW. Combined
sewer overflows contain pollutants that are present in the domestic and industrial wastewater, as well as pollutants
in the urban SW runoff that enters the combined sewer system. CSOs are among the major sources responsible for
beach closings, shellfishing restrictions, and other water body impairments
In many cases, these discharges have an adverse effect on receiving water quality and attainment of designated uses. In recent years, there has been an enhanced regulatory focus on CSOs and their control, and communities with combined sewer systems are being called upon to develop and implement programs for control of CSOs.

Combined sewer systems serve roughly 950 communities throughout the U.S. with about 40 million people.
Most communities with CSOs are located in the Northeast and Great Lakes regions, particularly in New England,
Pennsylvania, Indiana, Ohio, Illinois, Michigan, New York and West Virginia. Although large cities like New York,
Philadelphia, and Atlanta have combined sewer systems, most communities with combined sewer systems have
fewer than 10,000 people.
2.2.1 U.S. Combined Sewer Overflow Policy
The National CSO Control Policy was signed by Carol Browner, the Administrator of the U.S. EPA, on April
8, 1994. This signing culminated a lengthy process of policy development and negotiation among CSO communities,
U.S. EPA, the states, and environmental groups. Based upon the NPDES program, the CSO policy establishes a consistez~t national approach for controlling CSOs.
Consistency within the CSO policy is established by requirements for all CSO communities to implement
Nine Minimum Controls (NMCs). The NMCs are technology-based controls that can be used to abate CSO impacts
without extensive engineering studies or substantial construction costs. The NMCs place emphasis on maintenance
and proper operation of the combined sewer system to ensure maximum use of the collection system and treatment
capacity of the WWTP. The NMCs are documented in Appendix A. Consistency is also established by requiring
CSO communities to develop comprehensive long term control plans (LTCP) tailored to site-specific conditions. The
development of LTCPs is a comprehensive effort that leads to the identification and implementation of technically
feasible, effective and affordable controls. Key principles of the LTCP are documented in Appendix A.
The significance of the CSO policy is its recognition of the site-specific nature of combined sewer systems and
the variability of receiving water conditions and impacts. Non- and low-structurally intensive pollution controls
(i.e., BMPs) are normally the first item that has to be addressed in accordance with best professional judgment.
Communities unable to mitigate serious water quality impacts with the implementation of BMPs alone are normally
required to provide additional control measures based on water quality requirements.
The features of the CSO ’policy that can be considered perhaps the most helpful in assisting communities to
address their CSO challenges are:
¯
¯

identification of the presumption and demonstration approaches, and
guidance on affordability.

The presumption and demonstration approaches provide CSO communities with targets for controls that
achieve compliance with the Clean Water Act, particularly the protection of designated uses. Under the demonstration approach, water quality modeling or other tools are used to demonstrate that predicted CSO discharges resulting from the LTCP would be sufficient to attain water quality standards. The presumption approach is based on the
premise that a LTCP that meets certain minimum defined performance criteria in terms of expected frequency of
overflow, or percent capture of the CSO pollutant load would be presumed to provide an adequate level of control
to meet the water quality-based requirements of the Clean Water Act. Key principles of the presumption and
demonstration approaches are documented in Appendix A.
The purpose of guidance on affordability is to provide criteria for assessing financial capability and to relate
that capability to an appropriate compliance schedule. Its goal is to provide general boundaries to aid all parties in
negotiating reasonable and effective schedules for implementing CSO controls. Key principles of the guidance on
affordability are documented in Appendix A.
The CSO policy also provides flexibility to CSO communities so that control programs can be developed to fit
local needs. The policy contains specific considerations for small municipalities. For example, populations under
75,000 may only need to comply with the nine minimum controls, public participation, and sensitive areas portions
of the policy.
2.2.1.I U.$. EPA Regional Combined Sewer Overflow Policy Interpretation
Some variability exists among U.S. EPA regions with respect to CSO policy interpretation; however, much of
the variability may be from the interpretation of the federal CSO policy by delegated states. For example, 91% of the
CSO discharges throughout the U.S. are in EPA Regions 1, 2, 3 and 4; all of these CSO states have delegated program authority. However, the EPA regions are required to oversee these states, so it is likely that these regions generally acknowledge and try to accommodate the states’ interpretation of the federal CSO policy. For example, within
Region 1 there is significant variability in state interpretation. Maine and Massachusetts, for example, do not recognize the presumptive approach. Some of the more obvious differences among the EPA regions are with respect to
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the use of modeling and certain control technologies and in the implementation of the NMCs versus a LTCR These
differences are often dependent upon the individuals involved and their comfort level with approaches and technologies. To reduc.e this variability, U.S. EPA produced a memorandum for the purpose of discussing the federal
CSO policy and identifying areas where heightened efforts are needed. This memorandum can be found in
Appendix B.
2.2.2

States Combined Sewer Overflow Policy
The federal CSO policy has shifted the burden of implementation from the federal government to the states.
Of the 33 CSO states and Washington D.C., 30 states submitted CSO permitting strategies consistent with the 1989
federal draft CSO policy and received U.S. EPA approval, while one state received conditional approval. U.S. EPA
serves an oversight role for these delegated states, and EPA regional offices bear the burden of permitting for nondelegated states.
The delegated states and U.S. EPA regional offices, as appropriate, are designated authority to implement the
CSO policy. In the case of the delegated states, CSOs are permitted through a SPDES that follows the federal CSO
policy and additional state requirements. It is the responsibility of SPDES authorities to ensure permits meet the
requirements of the Clean Water Act, and that CSO permittees develop long-term CSO control plans, where appropriate. Additionally, they are responsible for coordinatIng review of the long-term CSO control plan and permit
development in association with the states authority to determine if spedfic revisions to water quality standards are
needed. Water quality standards are state or federal requirements which serve as the legal basis for the water quality- based NPDES permit requirements under the Clean Water Act. Water quality standards consist of state-designated uses for water bodies and the criteria to protect these uses.
A summary of several of the state and EPA region CSO requirements is provided below. This summary is not
intended to address all CSO programs, but rather to provide the reader with an idea of the federal policy implementation variability throughout the United States.
New York is a delegated NPDES state; therefore, SPDES permits are issued in accordance with the state’s CSO
control strategy and the federal CSO policy. The state’s CSO control strategy encompasses two major elements,
BMPs and additional control measures. New York has 13 BMPs that are equivalent to the NMC measures specified
in the federal CSO policy. Additional control measures are water quality-based permit requirements that are necessary for SPDES permittees unable to mitigate serious water quality problems through the BMPs alone. These measures are equivalent to the LTCPs specified in the federal policy.
Indiana has three submittal requirements for its CSO discharge permit requirements that include (1) technology-based controls that meet the requirement of the federal NMC measures, (2) a stream reach characterization that
exceeds the NMC measures, and (3) a cost-benefit analysis of alternative CSO abatement controls. The use determination in Indiana is "fishable and swimmable."
Illinois has a CSO policy more stringent than the federal presumption or demonstration approaches.
Complete treatment is required for flows produced by the 1-year, 1-hour storm with a peak of 1.2 inches per hour
(in./hr). Flows in excess of the specified storm must receive primary treatment sized at 10 times the dry-weather
capacity. Illinois was very progressive; CSO regulations have existed there since 1962, and many of the CSO communities used Construction Grant monies to fund their CSO abatement in the 1970s.
Ohio also is implementing the federal CSO policy through the NPDES permit program. Ohio has 92 CSO
communities, of which 70 have populations of less than 10,000. Most Ohio CSO communities are required to implement the NMC measures; however, several small communities are spending their money on sewer separation projects instead of implementing the NMCs. Approximately 50% of Ohio’s CSO communities have implemented LTCPs,
are in the process of implementing them, or have requirements to do so in their permits. Many communities are
being asked to characterize and monitor before developing a LTCP (Hun, 1998).
Some delegated states have very few CSO communities. For example, California has two CSO communities
(Sacramento and San Francisco) and Virginia has four CSO communities. California’s CSO policy was developed
solely for San Francisco and included control of CSOs to specified frequencies, capture of floatables, measuring
water quality, and implementation of the NMC measures. Virginia’s CSO communities were only required to implement the NMC measures.
In contrast to these other states, Iowa, Kansas, Missouri, and Nebraska are not delegated states and are therefore represented by EPA Region 4. Most cities in Region 4 have separated sewer systems; therefore none of the states

accepted the responsibilities of program authority. Because CSOs are not an extensive problem, Region 4 has
focused most of its efforts on WWTPs. The only CSO requirement is to provide technology-based controls. No
LTCPs are required.
2.2.3

Canada Combined Sewer Overflow Policy
The Ministry of Environment and Energy CSO regulations is entitled Determination of Treatment Requirements
for Municipal and Private Combined and Partially Separated Sewer Systems. These regulations are similar to those set
forth in U.S. CSO policy. The Ministry of Environment and Energy regulations require a pollution prevention and
control plan which is similar to the LTCP, implementation of minimum SSO controls that are similar to the NMCs,
and a minimal level of treatment.

2.3 Sanitary Sewer Overflows

~
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Sanitary sewer overflows are the result of the unplanned relief of a sewer system intended only for sanitary
sewage. An SSO typically occurs when the flow exceeds the carrying capacity of the system, and although SSOs can,
and do, occur during dry weather, they are most commonly associated with wet weather events. SSOs are caused by
a variety of system faults, exacerbated by excess wet weather flows. These causes include (EPA, 1996b):
¯
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rainfall or snowmelt entering the subsurface and subsequently entering the sewer system through defective or deteriorated pipes, joints, manholes, or connections. This is known as. infiltration;
stormwater entering the sewer system through illegal or unintentional connections. This is known as
inflow. Together infiltration and inflow are referred to as rainfall-induced infiltration and inflow (I/I);
pumps and sewers too small to handle the increased flows created by urbanization; and
faulty equipment, power failures, blocked or broken sewers, and other acute system failures.

Although a large number of SSOs occur in the collection system, they may also occur at the WWTP.
Wastewater treatment plants ~ire often not capable of handling the excess flows that occur during large storms. As a
result, the WWTP must allow some of the flow to bypass treatment and discharge directly into the receiving waters.
Regardless of the cause or location of the SSO, the end result is that untreated sewage is introduced in an
uncontrolled manner into the environment, leading to concerns for public health and safety. The health, social, and
economic costs of SSOs are significant. The health and environmental risks attributed to SSOs are a function of several factors including location and season, discharge frequency, discharge volume, the amount and type of poilurants present in the discharge, and the uses, conditions, and characteristics of the receiving waters (SSO Federal
Advisory Subcommittee, 1996). The most serious health risks associated with SSOs involve discharges to water bodies and other areas with a potential for human contact. In addition, SSOs, along with other sources of pollution,
impair or damage water bodies for one or more uses such as drinking water, swimming, fish and wildlife habitat,
and non-contact recreation. Areas heavily affected by chronic and uncorrected SSOs can experience social and economic losses due to widespread health issues, beach closures, reduced property values, a reduced sense of community, reduced tourism, and loss of recreational opportunities, among others.
,.--:
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There are more than 18,500 sanitary sewer systems in the U.S.. All are capable, under the right circumstances,
of producing SSOs (EPA, 1996a). In a 1994 survey conducted by the Association of Metropolitan Sewerage
Agencies, 79 members reported SSO problems (AMSA, 1994). Another study estimated that SSOs closed beaches for
300 days in the U.S. during 1994 (National Resources Defense Council, 1995). The U.S. EPA noted that over 1,000
systems in the U.S. experience SSOs (EPA, 1997). While difficult to quantify precisely, it is clear that the sanitary
sewer overflows are a widespread issue.
2.3.1

Federal Sanitary Sewer Overflow Policy
The Clean Water Act is the central piece of legislation governing the quality of the nation’s waters, including
SSOs (EPA, 1999). SSOs are point source discharges of pollutants and must be permitted. This is true for overflows
that are released directly into a surface water or indirectly through subsurface flows or through streets and then into
a storm drainage system. Operators of systems with SSOs not authorized by an NPDES permit must either elimihate the SSOs or seek a permit.
At this time standards for controlling SSOs are uncertain (EPA, 1999). The Clean Water Act requires secondary treatment for all publicly owned treatment works (POTWs) (i.e., WWTP). For all other point-source discharges,
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the Clean Water Act requires "best available technology economically achievable" for toxic and non-conventional
pollutants and "best conventional pollutant control technology" for conventional pollutants. The system that conveys wastewater to.a WWTP is included in the regulatory definition of a POTW, and thus it could be inferred that
SSOs from these systems must meet the secondary treatment standard. However, the U.S. EPA has decided that for
combined sewer systems, "bypasses" can occur at a WWTP after primary treatment; thus CSOs are not subject to
the secondary treatment standard. Where SSOs fall in this quandary has not been decided.
A logical SSO control policy might be based on current CSO control policy. However, there are significant differences between CSOs and SSOs that preclude the direct application of the CSO Control Policy. The key differences
are (U.S. EPA, Region 6, 1995):
¯
¯

sanitary sewers have no diversion and discharge structures designed into the system to release the excess
flows to receiving water bodies at controlled discharge locations; and
the overflows in sanitary systems occur through manholes and defective lines, releasing the flows indiscriminately throughout the system.

Since there are no centralized discharge points in a sanitary system, the application of the technology-based
and water quality-based standards of the Clean Water Act is difficult. However, if system improvements can be
implemented to contain and divert SSOs to centralized locations, the differences between SSOs and CSOs lessen and
a CSO-type approach becomes feasible. (The National CSO Control Policy is described in Section 2.2.1)
In 1994, the general lack of clarity and consistency in the nationwide approach to SSOs led a number of
municipalities to approach the U.S. EPA Office of Water and ask that an advisory committee be formed to make recommendations on how to apply the NPDES program to SSOs. As a result, the SSO Federal Advisory Subcommittee
was formed and began meeting in late 1994. The subcommittee was instrumental in developing draft federal SSO
policy. This policy was documented as a new chapter in the EMS Guide on March 7, 1996. This chapter, "Setting
Priorities for Addressing ~Discharges from Separate Sanitary Sewers," established guiding principles and priorities
for the various EPA regions and NPDES delegated states in responding to separate sanitary sewer discharge violations (EPA, 1996a). This chapter is presented in Appendix C.
"--"

2.4

Stormwater

Stormwater is water from precipitation that flows across the ground and pavement when it rains or when
snow and ice melt. The water seeps into the ground or drains into a storm drain system and discharges without
treatment into streams, lakes, and estuary ecosystems.
Stormwater runoff contains pollutants that are collected as rainwater or snowmelt flow across the ground surface. Such pollutants include oil and grease, chemicals, nutrients, heavy metals, bacteria, viruses, and oxygendemanding compounds.

i

Stormwater pollution has many sources. Three general source types are residential, industrial, and construction. The most common residential sources are from building materials (especially metal flashing), fertilizer and
other landscape chemicals, pet waste, and pollutants associated with the use of automobiles. At industrial sites,
chemical spills that contain toxic substances and uncovered or unprotected outdoor storage or waste areas can contribute pollutants to SW runoff. During construction, clx, tmcals and materials can wash into ditches leading to
waterbodies during rainy weather. Inappropriate dt~Narg~ of r, anitary and industrial wastewaters into storm drains
can also contribute to the pollutant load of SW flow~ durtng dry periods. Environmental degradation associated
with SW runoff may be magnified due to hydraulic ck~mges in a developed area. W’hen undeveloped land is urbanized, much of the land surface is paved with imper~,~otzs materials (buildings, asphalt, and concrete). This increases
the runoff volumes and rates during rains and decreases the receiving water flow during dry weather.
Regardless of the source of SW, the end result is that polluted water is introduced into the environment and
leads to concerns for public health and safety. The U.S. EPA has identified urban runoff as one of several pofential
sources of more than 1,000 toxic organics that have been detected in drinking water supplies (45 FR 77870). Studies
have also detected increased salt concentrations in shallow groundwater in areas where large quantities of salts are
used on roads for ice control (Terry, 1974).

2.4.1

Federal Stormwater Policy
In 1973, U.S. EPA promulgated its first SW regulations in the form of an exemption. Any conveyances carrying
SW runoff uncontaminated by industrial or commercial activity were exempt from the NPDES regulations.
However, the Natural Resources Defense Council brought suit in the U.S. District Court for the District of
Columbia, challenging the agency’s authority to create such exemptions. The court ultimately held that U.S. EPA
could not exempt discharges identified as point sources from regulations under the NPDES permit program.
Subsequently, U.S. EPA issued a rule in 1976 establishing a permit program for all SW discharges except for
rural runoff uncontaminated by industrial or commercial activity. What followed was a series of suits brought by
major trade associations and their member companies, a process that culminated in the NPDES Settlement
Agreement in 1982.
During U.S. EPA’s evaluation of appropriate changes, Congress passed the Water Quality Act of 1987 (WQA)
which amended the Clean Water Act of 1977 and included specific provisions related to SW.
The directives of the 1987 WQA were threefold. First, Congress specifically directed U.S. EPA to address SW
discharges under the NPDES program and established statutory deadlines for the initial phases of the program.
Second, Congress affirmed that SW discharges from industrial sites must be issued NPDES permits, and that the full
panoply of traditional NPDES permit requirements, including technology-based and water quality-based standards,
must be applied. Third, Congress established slightly different permitting requirements and standards for municipal
SW discharges than for industrial SW discharges, including the new "maximum extent practicable" standard.
Through the WQA and amendments to the Clean Water Act, a two-phased approach addressing SW discharges was developed. A brief summary of the municipal SW portion of this policy can be found in Appendix D.
Phase I, currently being implemented, requires permits for separate SW systems serving large- and medium-sized
communities (those with over 100,000 inhabitants), and for SW discharges associated with industrial and construction activity involving at least five acres.
Phase II, which is currently under development (finalized Oct. 29, 1999), would expand this existing national
program to smaller municipalities and construction sites that disturb 1 to 5 acres. In this expansion, U.S. EPA is proposing to allow certain sources to be excluded from the national program based on the lack of impact on water
quality, as well as to pull in other sources not regulated on a national basis based on localized adverse impact on
water quality. Finally, U.S. EPA is proposing to conditionally exclude from the NPDES SW program industrial facilities that have "no exposure" of industrial activities to SW, thereby reducing application of the program to many
industrial activities currently covered by the program that have no industrial SW discharges.
2.4.2

States Stormwater Policy
Federal policy for SW management has also shifted the burden of implementation from the federal government to the states. Through the WQA and amendments to the Clean Water Act, a two-phased approach addressing
SW discharges has developed. All states must follow guidelines that are no less stringent than the NPDES permit
guidelines.
A summary of several state and regional SW management programs is provided below. This summary is
not intended to address all SW programs, but rather to provide the reader with an idea of the federal policy implementation variability throughout the United States. A more detailed documentation of state SW policy can be found
in Appendix E.
In response to U.S. EPA’s SW policy, many states have imposed additional requirements. California is an U.S.
EPA NPDES-delegated state with permitting authority that has instituted many more stringent requirements. For
example, a regulated SW area is considered individually from the property’s primary activity (the vehicle service
area at a school would be considered a transportation area, requiring permitting). Point source guidelines are also
more stringent (sheet flow from parking lots is considered a point source requiring a permit).
In contrast to California, Maine does not have NPDES permitting authority. However, the Maine Department
of Environmental Protection Bureau of Land and Water Quality wrote the Natural Resources Protection Act that is
used to protect the quality of the receiving waters by imposing additional regulations to those prescribed by the
U.S. EPA. Proposed construction projects require permits directing adherence to SW quality and quantity
standards.
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Similar to the U.S. EPA guidelines, some states have imposed numerical standards. Hawaii, an NPDES- delegated state with permitting authority, requires that permitted discharges must comply with the state’s basic water
quality criteria. The~e. criteria include prohibited substances. Discharges must conform to specific concentration
allowances and cannot contain pollutants in 24-hour average concentrations greater than the values obtained by
multiplying the minimum dilution by the acceptable standard. In addition, BMP plans must be implemented for
construction SW runoff controls.
Arkansas has also established numerical guidance in addition to the U.S. EPA’s guidelines. For example, coal
pile runoff should not exceed 50 milligrams per liter (mg/L) maximum suspended solids and the hydrogen ion concentration (pH) must be within 6-9 standard units (SU). Iowa also has this limit. The Arkansas Department of
Pollution Control and Ecology has specifications for detention ponds and erosion controls. Required detention pond
volumes and sizing are determined using a "simplified volume formula" or the "modified rational hydrograph
method."
Colorado, an NPDES delegated state, also issues permits requiring adherence to numerical limits. In addition
to the numerical control limits, control measures also govern reclamation, acid runoff from mines, drainage control,
subsidence, and grading activities.
Some states take a watershed approach to SW management instead of the point source approach. In response
to contamination of its groundwater supply by continued urban development, Austin, Texas, passed a watershed
protection ordinance in 1981. The 1986 amendment to the ordinance specifies standards for development within critical watersheds. These include buffer zones, building restrictions on slopes greater than 15%, and required setbacks
from springs, creeks, and sinkholes.
Wisconsin also uses the watershed approach towards SW management and control. In 1983, the state initiated
its priority watershed protection program, which involves retrofitting nonpoint source controls in watersheds where
point source controls alone cannot meet water quality objectives.
The SW utility was pioneered by the city of Bellevue, Wash. Many cities now have SW utilities modeled after
Bellevue’s, which uses natural drainage systems such as swales, lakes, ponds, wetlands, and detention ponds to
transport and dispose of SW. The primary mission of the Bellevue storm drainage utility is to "manage the storm
and surface water system, to maintain a hydrologic balance, to prevent property damage, and to protect water quality for the health, safety, and enjoyment of citizens and for the preservation and enhancement of wildlife habitat"
(Bissonette, 1985).
2.5

History of Wet Weather Pollution Management Control Strategies

Throughout history, many strategies have been implemented to control wet weather pollution for reasons
such as flood control, water quality improvement, aesthetic improvement, waste removal, and others. To provide
guidance for developing communities, a reference manual for wet weather flow systems in newly urbanizing areas
is being developed as part of a cooperative agreement among the Urban Watershed Management Branch of the U.S.
EPA, the University of Alabama at Birmingham (Pitt, et al. 1997), and ASCE (Heaney, et al. 1997). The reference
manual includes a historical summary of wet weather pollution management control strategies (Pitt, et al. 19973,
which is presented in Appendix E

CHAPTER 3.0

APPROACH
3.1 Essential Wet Weather Pollution Abatement Criteria
To provide a sound program for abating wet weather pollution, a community should adopt a multi-faceted
approach which includes encouraging public participation; monitoring and modeling impacts, including the
impacts on receiving water; examining the usefulness of a watershed approach; and looking at the cost-effectiveness
of any proposed program. These considerations, along with the experiences documented in the benchmark matrices
and case histories, can be used as a starting point to develop site-specific wet weather pollution abatement
programs.

3.2 Questionnaire Development
The project team used role-playing activities to identify wet weather abatement criteria. Participants included
EPA regions, state regulatory agencies, municipalities, and the public. Each role player was responsible for identifying respective abatement criteria. The role-playing provided information used to facilitate the questionnaire development and interview process.
The questionnaire was categorized into six sections, namely public participation, conveyance system information, watershed approach, water quality, issues driving technical considerations, and financial considerations. A
copy of the questionnaire is included in Appendix G.
The questionnaire was sent to CSO, SSO and SW communities throughout the United States and Canada.
These communities were originally identified through data provided by U.S. EPA and private consultants. The communities represent a range of geographical locations, population, economic bases, and abatement strategies and
schedules. In general, communities were initially reached via a personal telephone call. If the contact expressed
interest in participating, then a questionnaire was sent to the attention of that person.

¯ :~

The number of questionnaires returned was less than anticipated. Of the approximately 150 questionnaires
sent to communities throughout the United States and Canada, only 50 were returned. (Appendix H contains the
list of questionnaire contact persons.) Despite this low return rate, the communities that participated do represent a
wide range of geographic locations, demographics, and abatement strategies and schedules. More importantly, they
provided meaningful data for the purpose of allowing other communities to benchmark their own wet weather
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pollution abatement progress. Though the data presented in this reportis not representative of communities who
have not begun wet weather abatement, those communities may find Chapter 4, Essential Wet Weather Pollution
Abatement Criteria, and the benchmark data (Chapters 5-7) very useful in plartning and starting their abatement
programs.

3.3 Benchmark Matrices and Case Histories
Benchmarking is the process of documenting existing experiences for the purpose of culling out best practices,
innovative ideas, and highly effective operating procedures that could assist in developing effective solutions.
The benchmark matrices and case histories for CSO, SSO and SW communities provide data that may be useful to stakeholders seeking to improve their wet weather pollution abatement process. Information is provided in
two forms: benchmark matrices and case histories.
Data from the questionnaires were tabulated to facilitate interpretation. CSO, SSO and SW benchmark matrices can be found in Chapters 5, 6 and 7, respectively. The matrices are categorized into five sections, namely, general
community statistics, public participation, systems characterization, issues driving technical considerations, and
financial considerations.
Case histories for CSO, SSO and SW were developed for a select number of surveyed communities that exemplify common approaches to wet weather pollution abatement. These communities provided meaningful data for
the purpose of allowing other communities to benchmark their own wet weather pollution abatement progress.
A discussion of decision criteria used to determine benefits of CSO, SSO, SW abatement follows the benchmark matrices and case histories in each chapter.

3-2
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CHAPTER 4.0

ESSENTIAL WET WEATHER POLLUTION
ABATEMENT CRITERIA
4.1

Criteria Development

The following guidance issues provide a fundamental approach to abating wet weather pollution. These guidance issues, along with experiences documented in the benchmark matrices and case histories, can be used as a
starting point to develop a site-specific, wet weather pollution abatement program. These issues include public participation, watershed approach, receiving water impacts, monitoring and modeling of impacts and cost effectiveness
analysis. The issues are structured in the form of a methodology, and are organized in a sequential manner. For
example, public participation, while not always the highest priority for a municipality, should at least be considered
early in the abatement process to gain the greatest returns from the program. The watershed approach, receiving
water impacts and monitoring and modeling of impact issues pertain to understanding and gathering meaningful
information about wet weather pollution sources and their impacts in terms of the entire watershed. Once the pollution sources and impacts are identified, a cost effectiveness analysis may be used to select alternatives and prioritize
capital projects. Figure 4-1 illustrates the general methodology.

4.2 Public Participation
Public partidpation is the process of seeking the views and concerns of stakeholders and including them in
the decision-making process. It includes open information sharing, teaming with stakeholders, gaining public input,
and solving problems jointly. Stakeholders are any dtizens or groups who have an interest or stake in the outcome
of a decision made by the municipality. In that sense, every taxpayer in the municipality is a stakeholder.
Stakeholders include federal agencies, state and local governments, environmental groups, labor organizations, citizen’s groups, and community members.
The following are guides to and benefits of public participation:
¯

Public involvement in the process should occur early and often. Public participation takes more time and
effort up front, but will result in a better decision that is less controversial and requires less outreach,
education, and defense.

for Ud~on Wet Were’her Abotemer~
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Figure 4-1. Wet Weather Issue Methodology Outline
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Public trust is earned through openness, outreach, consistency, and results. Public involvement is crucial
to sound decision making. Public participation allows the municipality to enlist a much broader range of
expertise than it has available in-house.
Public dialogue increases understancling among all interests affected by decisions. Effective participation
means two-way communication and the willingness of the public to take advantage of the various opportunities to participate. Public dialogue can aid both the regulated community and the public in understanding their individual expectations, resulting in more workable and widely acceptable solutions.
Public input should be solicited from all sectors of society. Equal opportunity for comment and equal
consideration of comments from the private and public sectors should be provided.
The municipality should carefully consider all public comments, regardless of their origin, and provide a
response through a comment and response document, not just an acknowledgment.

For the public to successfully participate in the decision-making process they should be informed of how and
when they can get involved. The municipality should notify both the regulated community and the general public
and ask for input regarding the wet weather pollution circumstances. There are many methods for obtaining public
input. Each community and pollution scenario is different; therefore the most effective method, or combination of
methods, should be selected on a case-by-case basis.
The following are a few methods of obtaining public input:
¯
¯’
¯

¯
~
¯"
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¯

Advisory Committees. An advisory committee is generally composed of volunteers from a wide range of
occupations who are appointed by the municipality to represent the entire community. The committee
generally serves as a sounding board for the public and an advisory board for the municipality. Advisory
committees should be used to review technical documents and public comments and may also make recommendations to the municipality.
Notice and Advance Notice of Proposed and Final Milestone Decisions. The advance notice of proposed
and final decisions enables the municipality to solicit comments from the community prior to action.
Information about the proposed and final decisions can be disseminated via quarterly newsletters, community newspaper articles, public service announcements, world wide web pages and local radio/television advertisements. These announcements should explain the status of the wet weather pollution
abatement process and solicit input from the community. In addition, the municipality should distribute
information and solicit comments through the appropriate advisory committee. In this way, the public
has additional opportunities to comment on decisions, thereby developing solutions with greater community concensus.
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¯

¯

Public Information Meetings. The municipality should consider holding public information meetings on
proposed decisions when it anticipates a need to inform the public on environmental impacts or explain a
new wet weather pollution abatement scenario and respond to questions. Public meetings should be publicized using the forums listed above.
Public Hearings. To receive comments on proposed decisions, the municipality should conduct public
hearings, particularly when significant interest is generated by a proposal. These hearings should be used
to officially record public comments. Public hearings should be scheduled at locations and times that
allow for the greatest number of affected people to attend. Public hearings should also be publicized
using the forums listed above.

4.3 Watershed Approach
4.3.1

Definition of Watershed Approach
Today’s challenges require more comprehensive solutions to further restore and maintain the physical, chemical, and biological quality of our nation’s waters. One such solution is the watershed approach, a coordinating
framework for environmental management that focuses public and private sector efforts to address the highest priority problems within hydrologically defined geographic areas, taking into consideration both ground and surface
water flow. The watershed approach has three key components:

i.i~
...
¯~

¯

Geographic Focus. Watersheds are defined by natural boundaries. They are the areas that drain to surface
water bodies. A watershed generally includes lakes, rivers, estuaries, wetlands, streams, and the surrounding landscape. Groundwater recharge areas are also considered.

¯

Continuous Improvement Based on Sound Science. Sound scientific data, tools, and techniques are critical
to guide the process. Actions taken include characterizing priority watershed problems and solutions,
developing action plans, and evaluating their effectiveness within the watershed.

¯

Partnerships/Stakeholder Involvement. Watersheds transcend political, social, and economic boundaries.
Therefore, all affected interests should be involved in designing and implementing goals for the watershed. Watershed teams may include representatives from all levels of government, public interest groups,
industry, academic institutions, private landowners, concerned citizens, and others.

4.3.2

The Urban Watershed
Within the watershed lies the urban watershed, a subset of the complete watershed bound by topography and
city limits. It holds most of the population and contributes significantly to water quality problems.
At a minimum, the urban watershed includes, but is not limited to, SW runoff, sanitary- and combined-sewer
discharges, and NPDES-permitted industrial and commercial discharges. Urban watersheds therefore include (1) all
sources (point and nonpoint) originating within the urban center or urban fringe, and (2) water entering the urban
watershed (surface and groundwaters entering from upstream sources, source waters supplying the urban population, and rain events). These contributions must be included to adapt to the situations exemplified by TMDL trading
that allows upstream reductions to substitute for NPDES discharges. The urban watershed evaluation should also
recognize the probability of the expanding urban geographic area as the national population is moving from the
urban core to the surrounding areas.
4.3.3 Watershed Characteristics
The first step in abating wet weather pollution is to identify the sources and prioritize them before developing
criteria for wet weather pollution abatement.
The most recent National Water Quality Inventory reports that runoff from urban areas is the leading source
of impairments to estuaries and the third largest source of water quality impairments to surveyed lakes. Therefore,
in characterizing a watershed, emphasis is placed on the subwatershed known as the urban watershed, even when
the entire watershed may also include agricultural and suburban point and nonpoint pollution sources. The urban
watershed can be characterized in three general categories: urban, environmental and infrastructure characteristics.
4.3.3.1 Urban Characteristics
The urban characteristics of a watershed may be illustrated by its physical properties, percent porosity and
economic/social basis.

8enchmarking Oeci~’on C’iteria for Urban Wet Weather Abaten~nt
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The physical nature of the urban watershed such as size, topographic relief, and local hydrologic conditions
will determine the runoff and erosion from the watershed. Characteristics such as land use and the creeks and storm
drainage system in the watershed may be used to delineate sub-watersheds, so that different attributes of the watershed may be clearly differentiated and addressed.
Nonporous urban landscapes like roads, bridges, parking lots, and buildings do not permit precipitation to
percolate into the ground. Water remains at the surface, accumulates, and runs off in large amounts. When leaving
the system and emptying into a stream, it erodes streambanks, damages streamside vegetation, and widens stream
channels, resulting in lower water depths during non-storm periods, higher than normal water levels during wet
weather events, increased sediment loads, and higher water temperatures. Native fish and other aquatic life cannot
survive ~n urban streams severely affected by urban runoff.
Urbanization also increases the variety and amount of pollutants transported to receiving waters: sediment
from development and new construction; oil, grease, and toxic chemicals from vehicles; nutrients and pesticides
from turf management and gardening; viruses and bacteria from sewer systems; and heavy metals from industrial
activity¯ Sediments and solids constitute the largest volume of pollutant loads to receiving waters in urban areas.
Toxins from wet weather pollution can generally be considered a primary concern in industrialized areas that are
served by combined sewers.
4.3.3.2 E~vironmental Characteristics
The primary concern for wet weather pollution abatement is the receiving water that must support the fishable and swimmable goals set forth in the Federal Clean Water Act Amendments of 1972. The approach to plan
development should address the identification of specific environmental features that are adversely affected by wet
weather pollution.
The receiving water body is usually the primary focus of attention in defining the environmental characteristics. These characteristics include:
~:!~
i~i.~i~!~
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¯
¯
¯
¯
¯

size relative to Ioadings,
type (river, sea, estuary, ocean, reservoir, etc.),
seasonal changes (flow, temperature, and ice cover),
physical factors (slope, velocity, mixing zones, pools and riffles, etc.), and
beneficial uses (historical, present, and future).

Characterizing aquatic life helps identify what types of pollutants are of concern, as well as whether adverse
impacts are expected to be seasonal, transient, or long term. Differentiation can initially be made between bottom
organisms (subject to sediment accumulation) and water column organisms. If fish are of concern, the most sensitive
type of fish should be identified to develop an approach to protect them. Important factors are:

¯

¯
¯
¯
¯

seasonal aspects (migration and spawning),
transient variances in dissolved oxygen and in ammonia and other toxins,
type and diversity of other organisms required, and
relative importance of the physiology of the water body.

Bottom organisms are often more important to consider than fish and other aquatic life in the water column
because wet weather pollution contains such a significant amount of settleable solids. These settleable solids
account for a significant portion of the heavy metals and other toxins found in wet weather pollution. In addition,
the deposition of inert particles can cover bottom organ~ms and adversely affect the environment. Wherever these
solids settle, the impact can be long term, affecting both the water column and aquatic life.
There may be other constraints tO realizing water quality improvements if only wet weather pollution is
abated. One constraint is the effect of the bottom deposits from wet weather pollution that have accumulated previously. These bottom deposits might be classified as toxic, which complicates their removal and safe disposal; unless
removed, they will continue to exert a significant oxygen demand, remain a source of toxicity in the food chain,
and/or retard improvements to the fishery (spawning, bottom organisms, etc.).
Stream physiology may also be a constraint¯ Factors of importance include current velocity, water temperatures, bottom structure and shading for spawning, barriers to migration and movement, and diversity of aquatic
organisms. Navigation uses may adversely constrain other uses perceived as beneficial. Recreational uses can be
constrained by barge traffic, access limitations, stream physiology, and other pollutant loads.

4.3.3.3 Infrastructure Characteristics
Combined, separated and SW sewers are a significant component of a community’s infrastructure.
Development of a plan to abate wet weather pollution should thus include consideration of the collection system,
WWTPs, and otheL related infrastructure components.
Some collection systems are 50 to 100 years old. Other systems were designed for a smaller population or a
less impervious land than currently exists. Such issues can affect the conveyance capacity of these systems.
An assessment of the structural condition is important for two reasons. First, it may provide a rational basis
for separating the sewer system, an abatement strategy used for CSO. Second, it may provide a basis for estimating
the financial resources required to maintain the present level of service. Collapsed or clogged sewers will require
investment to improve or maintain service.
In some urban areas, in addition to concern for the receiving water body, a significant public health and
safety concern from basement and street flooding may also exist. Increasing conveyance capacity to mitigate basement and/or street flooding could have a major impact on developing a plan for wet weather pollution abatement.
In some areas, the importance of protecting basements relative to street flooding could point the program toward
sewer separation or use of inlet controls to avoid overloading.
Wet weather pollution abatement facilities may affect existing WWTPs and residual solids handling. Use of
existing WWTPs as part of a wet weather pollution abatement plan will affect the amount of land available for
future upgrading or expansion. Consideration should also be given to converting decommissioned WWTPs to wet
weather pollution treatment plants rather than abandoning them.
Wet weather pollution abatement facilities will require careful consideration in siting; however, disruption
during construction and interference with other utilities can be expected. Investigation of other urban improvements, such as road repa.irs or flood control, may lead to ways of mitigating disruption and interference by undertaking multipurpose pro}ects. Coordination of construction activities with road or street surface improvements
could be a major cost saving¯ In some areas it may be prudent to keep utility corridors free from obstructions or to
coordinate general locations and depths of crossings.
~.~.

4.4

Receiving Water Impacts

The specific receiving water impacts from wet weather pollution vary depending on the urban, environmental, and infrastructure characteristics. Depending on the particular combination of these factors, wet weather pollution impacts can be visible and intense. The size and type of the receiving water body determine its ability to dilute
and assimilate intermittent wet weather pollution without toxicity. Therefore, receiving water impacts should be
evaluated based on each site’s particular characteristics. In each case, wet weather pollution impacts can be evaluated with respect to three basic considerations:
¯
¯
¯
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water quality changes and effects on aquatic organisms,
public health risks, and
aesthetic deterioration.

4.4.1
!

¯
-

Water Quality Changes and Effects on Aquatic Organisms
The Wet weather pollution impacts on receivin~ waters depend on the rate and volume of the discharge, the
degree of mixing and dilution, and the receiving waze~,’$ asszmflative capacity. Obviously, the larger the water body
and smaller the discharge, the better likelihood of mmzmal impacts. For example, in some large rivers and estuaries, wet weather pollution has minimal impacts because of rapid dilution and mixing¯ In contrast, small streams
that receive wet weather pollution with little dilution can be severely affected even for small storms. Therefore,
solutions to wet weather pollution require site-specific monitoring and evaluation.
Most water quality impacts are measured by a determination of the increases (or decreases) in receiving
water concentrations of toxicants as they relate to a violation of water quality criteria or standards. Such criteria are
generally used to assess the potential for effects on aquatic organisms and impaLred use. Although wet weather pollution is intermittent, the resultant problems may not be temporary and can persist to varying degrees. Figure 4-2
provides preliminary guidance for the time frames to be considered for different water quality problems. These different time frames can require different strategies for monitoring and calculating wet weather pollution impacts.
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Figure 4-7. T~mo Scale for Wet Weather Pollution Water ~ua|ity Concerns (Mafia, 1997)
Dissolved oxygen levels, nutrient enrichment, sediment impairment, and toxicity are the major problems
resulting from wet weather pollution.
Temporary depression of dissolved oxygen |evels is a possible water quality problem attributable to wet
weather pollution. Even though SW dilution minimizes the immediate impact, which generally lasts only hours,
dissolved oxygen reductions may impair aquatic growth or reproduction and, in severe situations, cause biologic
mortality. The severity, frequency, and duration of dissolved oxygen reductions caused by wet weather are dependent on the specific receiving water in question.
Nutrient enrichment from phosphorus and nitrogen is another potential problem resulting from wet weather
pollution. Nutrient additions cause increased algae or aquatic weed growth. In turn, this may cause dissolved oxygen problems, reduce biological diversity, degrade aesthetics, or impair use for water supply. In fast-moving
streams, nutrient contributions are typically flushed out before any impact can be realized, but in slower-moving
water bodies the nutrients accumulate and assimilate into the biota. Sources of nutrients cannot easily be distinguished. However, performing relative comparisons of seasonal nutrient loadings at critical locations in the watershed can
aid in the assessment of nutrient enrichment and eutrophication.
Another common problem from wet weather pollution is accumulated bottom-sediment contamination. Wet
weather pollution typically has high levels of suspended materials that settle to the bottom in receiving waters. The
accumulation and persistence of solids in sediments are typically long-term, not transient problems. The results can
be high sediment oxygen demand due to biological oxidation and accumulation of toxic substances in the sediments. These conditions are usually present in slower-moving rivers, estuaries, or lakes, but not in fast-moving
streams where sediments are routinely scoured from the bottom. Sediment criteria and standards for evaluating the
severity of a problem are lacking. The U.S. EPA provides general guidelines for disposal of dredged sediments (EPA,
1997; EPA, 1977), but beyond these, the significance of sediment contamination should be evaluated on a sitespecific basis.
Receiving water toxicity is the fourth general impact from wet weather pollution. In general, toxicity problems
fall into two categories: (1) acute toxicity at higher concentrations, causing short-term mortality, or (2) chronic, longterm exposure to toxins, causing reduced growth and reproduction. Acute effects can often be observed as immediate fish kills or ~everely reduced biological diversity. Chronic effects are more subtle and harder to identify but at
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times can be observed by lower productivity and biomass (numbers of organisms), by bioaccumulation of chemicals, or by reduced biological diversity. Fortunately, chronic effects generally do not result from wet weather pollution because discharges are intermittent and infrequent in nature.
Toxic discharges from wet weather events can be a concern in industrialized areas served by combined sewers. Pretreatment programs are a good source of information to screen for potential toxicity from rainfall events. The
more common toxicity concerns are for ammonia and dissolved trace metals, but concentrations generally are
diluted enough to be of little concern. Preliminary screening for toxic effects can be performed using average dry
weather discharge concentrations in combination with wet weather peak hourly flow rates for calculating a range of
dilution. If such considerations are relevant to a site, then existing state and U.S. EPA water quality criteria are available for making preliminary assessments (EPA, 1986).
4.4.2

Public Health Risks
The major source of concern related to wet weather pollution, a concern in nearly all types of receiving
waters, is the public health risk associated with diseases caused by pathogenic bacteria and viruses that may be carried in excrement. When people are exposed to contaminated receiving waters through wading, bathing, shellfish
ingestion, and fishing, they risk becoming ill. Levels of bacteria observed in wet weather pollution varies. CSOs and
SSOs have higher pathogenic bacteria counts than SW discharges; nonetheless, each type of discharge generally conrains bacteria counts that are several orders of magnitude greater than applicable receiving water quality standards.
For this reason, wet weather pollution can cause potential problems even in receiving waters with very high dilution. The potential risk is typically greatest at the beginning of a wet weather event, due to the "first flush" effect
that delivers much of the waste that had accumulated during the preceding dry weather period. However, the risk
can diminish quickly thereafter due to bacterial die-off, settling, and dilution. Significant public health risks from
exposure to pathogens rarely persist more than two or three days after a storm overflow event. Wet weather pollution laden with bacteria is a special concern during warm weather when water contact recreation peaks and human
exposure is greatest.
Protecting public health from exposure to microbial pathogens is complicated by the extreme difficulty in
measuring concentrations of pathogenic organisms. For this reason, water quality standards are based on the presence of more easily measured indicator organisms. The most commonly used indicator of fecal materials has been
fecal coliform bacteria, based upon work of the U.S. Department of Interior’s National Technical Advisory
Committee in 1968. Many state water quality standards are based upon this work, and consist of a standard of 200
fecal counts/100 milliliters (ml) for total body contact recreation, and 1,000 fecal counts/100 ml for partial body contact recreation. U.S. EPA revised these suggested numbers in 1986 to be based upon concentration of Escherichia coil
and enterococci.
Generally, receiving water concentrations above 200-1,000 organisms/100 mL are considered to represent a
greater disease risk. Concentrations of indicator bacteria in wet weather pollution usually number in the millions,
and hence, dilution is rarely sufficient to eliminate all potential risk. Therefore, increased public health risks from
wet weather pollution is a potentially serious issue. At times, the concern may be only transient and local (near discharge location), but in many systems the concern may extend for miles and days beyond the discharge. In all cases,
wet weather pollution risks to public health should be given the highest priority.
4.4.3

::
¯ ,~

Aesthetic Deterioration
Aside from physical/chemical contamination and public health risks, wet weather pollution can also impair
the aesthetics of receiving waters. Wet weather pollution can contain an assortment of debris from runoff and
wastes from sanitary sewage that are obvious and unsightly. Increased suspended solids, sanitary debris, plastics,
floatables, and oils and grease are generally associated with wet weather pollution. Such debris is common to all
receiving waters, but may persist for different periods depending on the current strength and dilution. Although
aesthetic impairment may not reduce aquatic health or cause obvious human health risk, it does have socioeconomic significance. Debris and suspended solids from wet weather pollution can reduce recreational use and appreciation of receiving waters, thereby limiting recreational expenditures and near-shore development. Increased
suspended solids can cause reduced water clarity, which also affects recreational use. Because aesthetics are typically an integral component of a water’s designed use, aesthetic impairment can be considered a violation of water
quality standards. Quantitative measures of aesthetic reduction are rare, but visual observations and resident interviews often adequately define the scope of the problem.
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4.5

Monitoring]Modeling of Impacts

In every wet weather pollution abatement study, there is a recurring debate on the best means to define
impacts and benefits ofalternative control strategies. Should it be monitoring or modeling? Practically speaking, it
is not an either/or decision, but rather how much of each. The two activities need to be balanced and designed for
an integrated assessment. Monitoring is needed to identify existing problems, define baseline conditions, and support the development of reliable and verified mathematical models. Nothing provides stronger evidence of existing
receiving water impacts than actual measurements and observations. However, monitoring alone has limitations;
therefore, modeling should generally be used to complement monitoring and to forecast and analyze conditions
other than those monitored.
4.5.1

Monitoring Impacts
Receiving water monitoring to document wet weather effects requires an integrated approach combining biological, chemical, and physical parameters, especially considering the biological community, the physical habitat,
aesthetics, human health, contaminated sediments, and ambient water quality. Relying on water quality alone may
be misleading. Monitoring programs should include initial wet weather pollution reconnaissance surveys involving
a few stations downstream of a discharge and at least one station upstream. The reconnaissance monitoring should
be conducted during seasons expected to encoml~ass the most significant impacts and extend from a day before a
storm to as much as four days afterwards. Parameters should include BOD, dissolved oxygen, temperature, bacteria, and other parameters suspected of having impacts, plus visual observations for debris and floatables.
Occasionally, routine fixed-frequency monitoring data can be used to assess trends, the presence of impacts, and the
periods or seasons when the receiving water is most susceptible to wet weather pollution. However, most often the
timing of the fixed-frequency sampling does not coincide well with storm impacts. Therefore, surveys should be
designed with this specific need in mind.

).’-~,.
¯¯
-

The reconnaissance surveys should be used as a basis to design more intensive surveys in terms of sampling
location, duration, and frequency. Subsequent to the reconnaissance survey(s), at least two or three additional intensive surveys are recommended to better define impacts for different conditions and support model development.
Often, impacts are only evident for large storms and not apparent for the smaller events. Hence, multiple surveys
are recommended for defining the recurrence of problems and representing a fuller range of conditions.

~

In general, station locations and frequency for intensive surveys must be in sufficient numbers to clearly
define spatial and temporal trends. Sufficient usually means sampling every 3
- 6 hours at stations located with time
of travel between locations of approximately 6 - 12 hours. In rivers, the sampling logistics are the simplest because
all impacts flow downstream. Station locations and timing are easy to define. For estuaries, choosing station locations is still relatively easy, but consideration of tidal movement and timing becomes important. Sampling at fixed
times in each tidal cycle (usually a slack) are most desired to help standardize analysis and presentation of the data.
For lakes, timing is less difficult, but station locations are more difficult to select due to multidimensional and sometimes erratic transport. In lakes, drogue or current studies can be used to define current transport. The circulation
patterns in a lake may vary depending on wind stratification and other variable factors. Therefore, a network of
lake stations should be set up to encompass the probable horizontal and vertical transport directions. Preliminary
data can be used to refine the sampling network. Also, reconnaissance data may show minimal localized effects, in
which case coarse whole-lake sampling may be more appropriate than a localized network. In all cases for rivers,
estuaries, and lakes, the reconnaissance sampling is indispensable for defining adequate station locations and sam"
piing frequency.
The sampling parameters should focus on the anticipated wet weather pollution related problems. However,
all wet weather pollution impact surveys should routinely include measurement of bacteria, dissolved oxygen,
BOD, and ammonia. Temperature and visual observations of cloud cover, sunlight, water transparency, floatables,
debris, and other conditions are inexpensive and should also be routine. Daily composites are usually suitable for
other parameters such as nutrients and chlorophyll. Toxic substances, such as trace metals, typically need only be
measured immediately before the storm to define pre-storm conditions, immediately after the storm to define maximum impacts, and at the end of the survey to determine persistence. Diurnal dissolved oxygen variations due to
photosynthetic activity can be very important and, if present, generally dictate the need for continuous monitoring
and/or station measurements at 3-to-5-hour intervals. Photosynthetic activity can often confuse or mask the interpretation of wet weather pollution impacts on dissolved oxygen, especially since a reduction in both sunlight and
photosynthesis usually accompanies storms. Therefore, if high productivity is present, careful evaluation of diurnal
and light conditions is essential.
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Some special note should be made concerning the scheduling of storm event monitoring. Obviously, it is
impossible to "plan" for storms to occur conveniently for sampling, and it is also generally impractical to use automatic samplers for the receiving water. Therefore, a well-developed mobilization plan is essential to capture immediate post-storm impact, since impacts related to solids, bacteria, and toxins are best captured immediately after the
storm, during the first flush of pollutants from the sewers. Weather forecasting services and routine fixed-frequency
monitoring programs can also be valuable sources of pre-storm data and for identifying cumulative impacts.
4.5.2 Modeling Impacts
With data in hand, the planner/engineer can proceed to more fully analyze a wider range of conditions after
developing and calibrating a mathematical model. Models are well suited for providing information not available
from data alone. In particular, models can be used to simulate water quality for conditions not monitored. This
could include larger, more intense storms, or more critical environmental conditions such as lower stream flow. It is
generally infeasible to simply extrapolate to non-monitored conditions from data due to the large number of variable factors without the use of modeling. Modeling incorporates the mechanistic factors of a relationship, thus
enabling more reliable projections under various conditions. The advantage of modeling is that virtually all such
conditions can be assessed quickly. Furthermore, models can be used to examine impacts and benefits from proposed control strategies.
4.6 Cost-Effectiveness Analysis
In simple terms, a cost-effective solution is one in which the most value is received for money expended.
When benefits are plotted against costs, the break, or the "knee" of the curve, is that point where additional benefits
result in more rapidly rising unit costs, or the period beyond which there are diminishing returns, as illustrated by
Figure 4-3. This approach becomes particularly important in light of the dwindling nature of federal and state
monies and the greater reliance on local monies. Local authorities will require more information on the return on a
major investment to improve water quality when making a decision regarding abatement alternatives.

"Kae, e" of the Curve

/

Benefits
Figure 4-3. Cost-benefit Knee of the Curve
4.6.1 Benefits
There are four general methods for estimating benefits of water quality management projects (EPA-625/
4-79-013):
1.

The first method assumes that benefits will automatically be realized from the proposed activity and are

large enough to justify the allocation of required resources. It completely avoids the benefit measurement
problem. An example of this method is the federal requirement for secondary treatment at POTWs
(i.e.,WWTPs).
2.
3.

In the second method, certain water quality standards are associated with the protection of water uses.
Once standards to protect desired beneficial uses have been established, the comparison of projected
water quality with the standards provides an estimate of benefit.
In the third method, estimates of increased water use potential are developed by translating improvements in water quality into numerical increases in usable length of beaches, swimming days, fishing
days, or waterfront property values, to name a few possibilities. This method is, in effect, a refinement of
the water quality standards approach, allowing benefits to be estimated di~2tly.
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4.

The best known method is the classical cost-benefit analysis. In this method, each anticipated water usage
has a dollar value assigned as a measure of unit worth or willingness to pay. The actual project usages are
multiplied by the corresponding unit values, and the sum is compared directly to total project costs.

The first approach is unacceptable for wet weather pollution control planning because the benefits are not
obvious; they are highly contingent on both SW volumes and the receiving water. The second approach poses a
near-impossible situation for regulatory agencies to address, particularly during storms when the overflow and
receiving waters are both changing rapidly. Using the second and third approach together (i.e., relating mandated
water quality requirements to lost resottrces and real benefits of recovery) appears to offer the most effective means
of obtaining approvals and funding from all levels. The fourth approach involves a great deal of subjectivity and
could result in lengthy dialogue over the unit worth of various usages on both the local and regulatory levels.
4.6.2 Design Conditions
Once data are gathered and modeling is performed to c!taracterize wet weather pollution and identify water
quality impacts, a basic decision becomes necessary: What combination of storm event and receiving water conditions should be selected for abatement? To answer this question, the joint probability of a specific storm occurring at
a specified receiving water stage must be understood¯ For example, a 1-year storm occurring during a high river
stage condition may easily exceed a once in 10-year occurrence. Thus, it becomes necessary to review rainfall
records in combination with receiving water flow records before selecting design conditions.
4.6.3 Methodology
This section outlines a general methodology for determining cost-effective solutions. The general approach for
analysis of wet weather pollution abatement is illustrated in Figure 4-4.

~:.
~-

.

ABATEM(IqT ALTERNA’I’rVE$
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STORM SIZE

figure 4-4. General Approach for Cost-Effective Analysis
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Subfigure A illustrates the relationship between total volume discharged from a system and accumulative
peak rate versus the storm size in terms of frequency of return. Generally, frequency of return is based on a constant
duration such as two. hours and varying rainfall intensity. The Storm Water Management Model (SWMM) can be
used to develop tot;il volume discharged, which represents total discharges irrespective of their location. This model
is valid for developing a uniform set of design conditions throughout a system. In large systems with a wide range
of receiving water types (e.g., small streams and large bays), it may be desirable to develop this relationship for each
specific water body. Such a curve can also be developed for an accumulative peak rate, which is the summation of
peak rates of all discharges at a given frequency storm, irrespective of the timing of the peak. This parameter is an
indication of the peak carrying capacity of the system and complements the plot of total volume. These data can
then be plotted to yield a curve as illustrated by Subfigure A, which can be used to designate the "selected storm"
storm condition. At some storm frequencies, the system can no longer accept more SW flow, resulting in street
ponding and either subsequent discharge to the system or evaporation or infiltration into the ground.
Subfigure B illustrates the relationship between receiving water flow and the extent of violation at the selected
design storm (e.g., 1-year frequency of return). This relationship must be plotted for each of the water quality
parameters of concern. This particular curve is more illustrative of the relationship for bacteria where the degree or
extent of violation increases as the dilution from water flow decreases. At some point in the decision-making
process, a receiving water flow must be selected which is reasonable when combined with the probability of the
particular storm frequency chosen. A reasonable receiving water flow might represent the dry months of July,
August, and September, when the highest intensity storms are expected. Once the evaluation for each of the water
quality parameters is performed, the required removals can be determined.
Subfigure C, given the removals required, can then be developed on the basis of specific abatement technology. Various abatement alternatives that would accomplish the same reductions can be evaluated with respect to
present-worth costs. Costs have been selected merely as a comparative term. In many cases, the Y-axis may represent a combination of regulatory, institutional, and local requirements, in addition to costs.
~i~"~

Subfigure D, given’ the selected abatement alternative, is a plot of the variation of different-sized facilities for
that alternative, as required to treat different sized storms against the relative costs. In this way, a final evaluation of
the most cost-effective sized facility can be determined.
4.6.4

Financial Capability Assessments
A community’s financial capability is particularly necessary in the case of wet weather pollution abatement
because there are no clear standards in most states, and the selection of a "design" storm has become a subjective
decision based upon cost-benefit relationships. Additionally, other pollutants from a watershed may preclude the
attainment of the fishable-swimmable goals of the Federal Clean Water Act Amendments of 1972.
A community’s financial capability may be assessed by identifying the following seven factors:
1.
2.
~..-~.

~
~’
"

3.
4.
5.
6.
7.

median household income,
total annual wastewater and wet weather pollution abatement control costs per household as a percent
of median household income,
overall net debt as a percent of full market property value,
property tax revenues as a percent of full market property value,
property tax collection rate,
bond rating, and
unemployment.

¯~

In 1996, the U.S. EPA released a draft guidance document on economic capability for communities with CSOs.
The document, "Draft CSO Guidance on Financial Capability Assessment and Schedule Development," established
boundaries for compliance schedules for CSO communities implementing U.S. EPA’s national CSO policy. Although
this information was written with respect to CSO, it is applicable to all wet weather pollution.

¯..

The following is a summary of the guidance developed by the CSO Partnership (The CSO Bulletin,
April 1996).

The guidance proposes a two-step approach for calculating economic capability. The first step focuses on the
¯ :.

financial impact of current and proposed wastewater and CSO controls on individual households. The second step
examines the debt, socioeconomic, and financial condition of a CSO community. The results of both steps are then
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combined into a "Financial Capability Matrix" which is used to assess the financial burden attributable to CSO controis and to establish what U.S. EPA views as appropriate compliance schedules.
The first step calculates a residential indicator (RI), a measure of the CSO community’s average cost per
household for existing and proposed wastewater treatment and CSO controls, expressed as a percentage of local
median household income (MHI). The guidance proposes establishing three ranges for RIs with RIs of less than
1 percent MHI characterized as imposing a °’low" financial impact, RIs from 1 or 2% of MHI imposing a mid-range
impact and RIs above 2% of MHI imposing a high impact.
The second step considers a community’s financial capability indicators. U.S. EPA specifies six proposed indicators in the guidance for evaluating community debt, socioeconomic, and financial conditions that affect a community’s financial capability to implement CSO controls. The results of the six indicators are used to classify the
community’s financial capability as "weak," "mid-range," or "strong."
The results these two steps are then combined in a financial capability matrix that provides the basis for the
permittee and NPDES permitting authority to negotiate an appropriate compliance schedule. The financial capability matrix divides communities into three categories based upon their calculated burden under the guidance (low,
medium, or high), with equal weight given to the community’s RI and financial capability indicators.
Finally, the guidance proposes the following general boundaries for compliance schedules based upon a community’s calculated burden:
Low burden:
Mid-range burden:
High burden:

0 - 5 year compliance schedule
5 - 10 year compliance schedule
10 - 15 year compliance schedule

According to the U.S. EPA guidance, communities in the "High burden" category may be able to negotiate
compliance schedules as long as 20 years.
The lack of supporting information to explain and justify U.S. EPA’s selection of the residential indicator categories and the financial capability indicator categories will make it difficult to evaluate whether the proposed categories are appropriate for CSO communities nationwide. For example, U.S. EPA does not provide any discussion of
the number of CSO communities that can be expected to fall into the three categories proposed in the Financial
Capability Matrix (low, mid-range, or high burden). Also, it is unclear how U.S. EPA arrived at its proposed ranges
for the compliance schedules for communities falling within the three categories of financial burden.
An example of how a financial analysis can be performed is illustrated in the case history of Syracuse, N.Y.
(Section 5.2.5).
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CHAPTER 5.0

CSO BENCHMARK DATA AND CASE HISTORIES
:":...

5.1

Benchmark Data for CSO Communities

The following section includes benchmark matrices for general CSO community statistics (Table 5-1), CSO
public participation (Table 5-2), CSO systems characterization (Table 5-3), issues driving CSO technical considerations (Table 5-4), and CSO financial considerations (Table 5-5).
5.2

Case Histories for CSO Communities

Case histories for CSO communities include Atlanta, Ga., Augusta, Me., Decatur, Ill., San Francisco, Calif., and
Syracuse, N.Y. Each community represents an important and distinct element of the CSO abatement process. For
example, the Atlanta case history highlights CSO policy interpretation, Augusta highlights the cost-benefit analysis,
Decatur highlights one of many technical approaches, San Francisco highlights the evolving funding basis for CSO
abatement, and Syracuse highlights a staged construction approach that meets the presumption and demonstration
approaches of the federal CSO policy.
CSO Community Characteristics
::

¯
¯
¯
¯

Population
CSO Area
Annual Rainfall
# of Discharge Points

700,000
> 10,000 Ac
50"
7

Distinctive CSO Commun~ At~ibut~
¯ Existing natural drainageways used as original sewers
¯ Intensive legal negotiations
¯ CSO policy interpretation
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Table 5.1 CSO Community Statistics

¯Receiving H2O Type
Estuary

~~o
e

<: ~ ~ m O U 0 U C~ C~

Harbor

Population

Lake
Ocean I Bay
River
Stream

¯¯

¯¯
¯

¯¯

¯

¯¯¯

¯ ¯ ¯ ¯ ¯ ¯ ¯i¯l¯
¯ ¯
¯

¯

<500,000 ¯ ¯ ¯ ¯
500,000-1,000,000
¯

¯¯

¯

¯ ¯i¯ ¯ ¯ ¯ ¯ ¯
¯ #

>1,000,000

I

¯

I

¯

¯
¯

¯

¯ ¯
¯
¯ ¯
¯ i¯

¯

¯

~¯
¯ ¯

¯

<1,000 Ac
¯¯
¯
1,000- 10,000 Ac
¯
¯ ¯
¯ ¯
>10,000Ac
¯
¯ ¯ !4 ¯
¯ ¯
¯ ¯
¯¯
Annual Rainfall
0-20"
20-30"
30-40"
¯~
¯
¯
¯¯
¯
40-50"
¯
¯¯
¯¯
;¯
¯¯¯
¯ ¯I¯
¯ 50"
¯
# of Di$©hargea to Public Watera

¯I¯I

¯

¯
¯¯

¯ ¯

¯

¯

¯

¯

¯
¯

¯

¯ ¯
¯
¯ ¯¯

¯

,¯

¯

I ¯I ¯

¯ ¯ ¯: ¯
¯

¯¯

¯

¯

¯
¯

¯

¯;¯

¯i ¯
¯

¯ ¯

¯]

¯

¯
¯

10-100 MG

100-1,000 MG
>I,000MG
Not Answered

¯

¯

¯¯¯

I

CSO Area

<1o

~:

¯

I
I

¯

10-50
¯
50-I00
>1oo
Annual Wet-Weather Dischar(
<10 MG

¯

~

¯ ¯ ¯ # ¯

¯
¯ ¯

¯

¯ ¯

:¯

¯¯ ¯

¯

Questionnaire Datel July 1998.
5.2.!

Atlanta, Ga.
Atlanta is a typical case where small, intermittent streams and rivers evolved into combined sewers. Before
the city developed, these streams flowed from what is now the center of the city either west to the Chattahoochee
River and on to the Gulf of Mexico, or east to the South River and on to the Atlantic Ocean. As the city grew, sanitary flows and SW were discharged into these waterways. Odor and health concerns led to the enclosure of the
streams in pipes that became the present-day combined sewer system. As the city continued to expand, construction
of combined sewer systems ceased and separated systems were ihitiated. The city’s combined sewer system is
located in the older, central business district and serves a~ headwaters to several small streams.
Improvements are currently being made to the WWTPs to meet effluent phosphorous limits (not to exceed
0.64 mg/l). In addition, the Georgia Environmental Protection Division is calibrating a new model that will be used
to derive TMDLs. The results of this model may affect future permitting. The model considers the urban streams
that are a direct result of overflows as point sources to the Chattahoochee.
Georgia first issued NPDES permits for CSO discharges in 1992. Aflanta’s NPDES permits for all CSO treatment facilities are identical. The permits require that CSOs not violate water quality standards.
Atlanta’s first CSO treatment facilities were built in the mid-1980s to address water quality problems in the
South River Basin. The controls included two first-flush storage and treatment facilities and two small sewer separation projects. Additionally, five on-line screening and disinfection facilities were designed in 1989 to control CSOs in
the Chattahoochee River Basin.

Table 5~ CSO Public Participation

Reac~e
Minimum required ~ Law

#

#

~~~

Ty~ ~ Padici~fion
Brochur~ / Pamphlm
N~e~ers

Pu~ Addr~s~ ~ Media
T~e~one Ho~ne
Pu~c He~n~ee~n~

Educa~n & A~renm
S~al Comm~ee
Publ~ Concerns

Minim~

Qu~onnaire Oate: Ju~ 1998.

~fore the fa~liti~ w~re construct~ public dissension ~rew and th~ state l~isia~re passed a
~at "discharg~ from ~s shall not cau~ a vioiation of water ~uality standaTds." As a ~su]t oni~ thr~ of the five
~ tRa~ent facflifi~ were Constructed as ori~inal~ designed and delays in construction cau~d the cit~ to

incur

si~ificant fines.
~ifizen conce~ continued and in ]996, a lawsuit was filed a~ainst th~ cit~ ~laimin~ that ~ vioJat~ water
qua]it~ standards for metals and ~ecal coliform. In 1997, a federal dist~ct judge ~led in favor o~ the plaintiffs, sa~ing that the conc~te culverts into which C~ discharge a~ waters of the state and therefore must m~t water quality standards. ~e district court ruling and subsequent con~nt order a~ currently in negotiation. Various
improvements to the C~ facilities include storage and treatment, rel~ation of outfalls, and separation. ~ese
improvements are ~timated to cost be~een ~ to $~ million.
Mofivat~ by the public disse~ion, in 1~6 the Metro Atlanta Watershed Initiative was start~ to deal with
~en conce~ and ~lato~ ambi~ity; integrate a~ p~o~hze C~ controls to best u~ available money; and
coord~ate ci~ agencies and stakeholders. As pre~ m Tab~ 5~, the watershed initiative faced many
challenges.
~e i~tiative sta~ a compRhensive wate~ study that was desired to determine the cu~nt conditions
and us~ of the ~ban s~a~, a~s the ty~ and ma~tude of vario~ impac~ on the~ stRa~, and evaluate
and ~ommend optio~ for improving the water quality in the strea~. However, the wate~hed s~dy was dealt a
major ~t back when a judge ~led ~at wate~ of the state begin at C~ discharge. ~e~fo~, water quality standards n~d to be met in the small, intermittent streams that are solely pr~uc~ by C~ di~arg~. As a ~ult the
watersh~ s~dy was Rplaced by a mathematical m~el of the combined ~wer system that simulat~ the impacts
of the point-~urce C~.
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Table 5.3 CSO Systems Characterization

for Flow Estimates

Watershed Approach to Conside~
Other Wet-Weather Impacts

Current Wet-Weather Al~lted Pollution

Munidpal Point Source

l"eltliltl!lll#lel #itleleltltleleltltleleleltleleltltl

Future Wet-Weather Abated Pollution

Munidpal Point Source Itleltleltleltleltltltltltltlel lele,leleltltltltleltl

Queslionnaire Date: July 1998.
Current funding for the watershed initiative is $2.6 million. The City of Atlanta presently is the sole funding
source, even though the watershed plan includes other communities and jurisdictions. The estimated cost for bringing the urban streams to good/fair standards for biotic indices, a goal created through the initiative, is approximately $1.4 billion.
References and Contacts:
U.S. Environmental Protection Agency and Water Environment Federation, Draft Urban Wet Weather Case
Studies. Prepared for "Winning the Challenge of Urban Wet Weather Workshop," June 28, 1998, Cleveland, Ohio.
Ms. Tyler Richards, Operations Manager
City of Atlanta Wastewater Services
2440 Bolton Rd. N.W.
Atlanta, GA 30318
5.2.2

Augusta, Me.
The combined sewer area of Augusta, Me., comprises approximately 620 acres with 40 diversion structures
and 29 active CSOs that discharge either directly to or into tributaries of the Kennebec River, which serves as an
excellent fishery as well as a heavily used recreation area. Eleven alternatives were evaluated as part of the CSO
facility plan. Evaluated storm frequencies were based upon the system capacity curves shown in Figure 5-I. Due to
the large size of the Kennebec River, the primary water quality concern was bacteria.
¯

Figure 5-2 illustrates maximum E. Coli concentrations in the Kennebec River at a minimal flow of 1,000 cubic
feet per second (cfs) for different recurrence interval storms. As shown, the 1-year recurrence interval represents the
knee of the curve. Consequently, a series of abatement alternatives were evaluated for the 1-year storm. Presentworth costs for several prime alternatives are illustrated in Figure 5-3. The least costly alternative included the construction of two satellite vortex facilities; however the second least costly alternative, which included a single vortex
fadlity at the WWTP, was selected due to nonmonetary factors such as facility siting, the desire to avoid satellite
¯ facilities, and flexibility for future expansion or upgrades.
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Table 5.4 Issues Driving CSO Technical Considerations

In Progress
Reaso~ for CSO Abatement

RegulatoryRequirementa
L~=t~L~,=u~t
S~tP=~E~
~~
P~
N=~

l#Imlml#lel Itlmlelelelml#lelelmlel#lelmlmlel#lelelel
I lmlml I I I I I I$I~I~I I I I I lelml I I I Iml I I
I III I I~II I I I I I I~I lmlml I I I lel I I II
I Iml Iml I Imlmlelelmlmlmlml I I I~I I I~I I Iml I I
Imlmlml I lelmlml I I I I I I I I I~*I~I I~I*I~I~I
I I I I lel I I I I I I I I lelmlml I I I I I I I I~I

pH
A~I Tech Sel~Uon

.~

R~~

I lel I 141~l~l~lei I~1~1 I I I I~lel~l I I I~1 I I

Maximal E~bng Tron~

#

#

S~ Tanks

S~ In Pr~m

$

##

##

##

I

#

~e se]~t~ alternative involves retro(i~in~ ~h~ existin~ WWTP to include a ~-related bXpass to treat
of Augusta’s current ~ua] C~ volume. Other improvements involve co~trucfin~ ~onsoIidation conduits, ~o

C~ pump~ sta~ons, and a vo~ex treatment faciIitX at ~he site of the W~TE ~is solution has b~n approved b
U.S. EPA ~d ~e ~tate of ~aine Department o~ Environmental Protection.

~e ~ts to the exJst~ WWT~ in~lude ne~ headworks that contain mechanical ~r~ and an aerated
~t ~amber; new dis~bution s~uctures; and new hi,h-rate disinf~tion tec~olo~x. ~ur~ntlX, when peak flow at

the W~ ~pproa~h~ 9 million ~aIlons per daX (~D), excess flow is bxpassed to the ~hlorine cont~t tank

phXsi~al de~t~n~. ~e retrofit improvements will allow the ~ul129 M~D of co~ted interceptor capa~itX to

~eive prelimina~ treatment. Daily maximum flows of 12 MGD will r~eive ~conda~ treatment, and 17 MGD
will r~eive prima~ trea~ent followed by high-rate disinf~tion.
~ter pha~s of the C~ abatement program will ~clude a co~olidation conduit to intercept C~ discharges
t~oughout the system and convey the flow to the W~; thr~ new vo~ex ~parators at the ~; and addi~onal ~gh-rate disinf~on volume at the ~ After all ph~ are complete, the total influent peak flow
capaciW to the ~ will be mcrea~d from 29 MGD to 107 MGD. Up to 78 MGD will be tma~d in the vortex
~parato~. ~e phases of ~e C~ abatement program are scheduled to be completed by 2~.

Table 5-5. CSO Financial Considerations
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<10 Million
10-50 Minion
50-I~ MBion
100-500 M~on
>500 Mil~n
Not Angered
E~ma~ F~re Co~t
Ab~ment Complete. O&M On~
<10 Minion
10-50 Million
5~I00 Million
1~500 M~ion
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FU~I~ Source
C~ Funding
Federal Grit Money
Incre~e Sewer Rates
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Inve~ent Income form Bonds
Revoking Loan
State Grit Money
Cu~en~ Seeking Funds
Not Angered
Cost Es~mates ENR: 5921 Ju~ 1998
Ques~onnaire Date: Ju~ 1998.
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Figure ~I. Recunence Inte~als .. Total Peak Flow, Augurs, Maine
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Figure 5-2. Recurrence Interval vs. E. Coil Count, Augusta, Maine

Figure 5-3. Present Worth Costs for CSO Abatement Alternatives, Augusta. Maine

Table 5-6. Warn’eked Initiazive Oiffucluties
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Judicial interpretation of regulatl,m~

¯ Litigation hampers open process,
Many ancillary projects

¯

Funding

* Communication among organizations

#w~hmorki~ Oe~on (riterio for Urban Wet W~ther Ab~twnw
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References and Contacts:
Moffa, Peter E. (1997) Control and Treatment of Combined Sewer Overflows, Van Nostrand Reinhold,
New York, N.Y.
Mr. Steven D. Freedman, EE., Vice President
Earth Tech, Inc.
500 Southborough Drive
South Portland, ME 04106-3209
5.2.3

Decatur, Ill.

Distinctive CSO Community A~tributas
CSO abatement program cmpleted in 1992
# Operation of full-scale CSO treatment facilities
including one EPA swirl concentrator and six Fluidsep
units

Decatur, IlL is located in the center of Illinois along the Sangamon River. A dam on the river forms Lake
Decatur, which serves as a recreational resource and public water supply. The area has a population of approximately 95,000 and has a heavily industrial economic base. The combined sewer area is surrounded on~.t!xree sides by
newer sanitary sewers and on the fourth side by Lake Decatur.
Prior to 1992, the CSO outfalis discharged directly downstream of the Lake Decatur dam. During the summer,
brief rains caused the combined sewers to overflow; however, the rains did not produce enough runoff to cause the
lake to spill over the dam. Therefore, the sewer overflows resulted in stagnant pools and subsequent fish kills.
Th~ city and sanitary district began facilities planning in 1976. At that time the WWTP was frequently overloaded, standards violations were common, and there was no CSO treatment. Between 1976 and 1980 planning concentrated on the main WWTP. Beginning in 1980 CSO control and treatment became a topic of interest when the
Illinois Environmental Protection Agency (EPA) documented that the CSOs were polluting the river and control was
required.

~

¯ -" ’~

¯."

In 1982 the Sanitary District of Decatur signed a federal consent decree which ordered the upgrading of the
main WWTP, implementation of an industrial pretreatment program, and compliance with Illinois rules and regulations pertaining to CSOs. The consent decree set time limits for completing work in each area. The CSO control
measures were to be completed by 1986, later extended to 1(~’2. The extension helped the cash flow of both the
Illinois EPA Grants Section and local government. The schedule also allowed for a step-by-step approach to the CSO
improvements
The consent decree helped both parties. The sanitary district gained assurance of grant funding for the necessary work, avoided enforcement actions until the completion date, and obtained authority to issue bonds for local
funding. The Illinois EPA benefited by having a federal court order to ensure compliance by a specific date and
gained the cooperation of the Sanitary District.
The overall CSO control plan included four satellite treatment facilities: the McKinley Ave., Oakland Ave.,
Seventh Ward, and Lincoln Park CSO Treatment Facilities. The McKinley Ave. Facility was completed in 1986 and
includes a 500,000-gallon first flush storage tank and a 40 MGD U.S. EPA vortex unit. The storage tank collects the
first 500,000 gallons of CSO, which is later pumped to the WWTP. CSO beyond the first 500,000 gallons is diverted
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to the vortex unit. The Lincoln Park CSO facility was completed in 1992 and was the final and largest treatment
facility. The Lincoln Park and McKinley Ave. facilities are similar in concept; however, Lincoln Park utilizes a 1.33
million-gallon storage tank and four Fluidsep vortex units capable of treating 416 MGD (see Figure 5-4). The total
CSO control plan improvements cost $34.4 million, $20.5 million coming from state and federal grants and the balance coming from the local community.

Inlluene CSO

Figure 6-4. Lincoln Park CSO TreMment Facilily

References and Contacts:
Bainbridge, Gee, Milanski & Associates Inc. and Crawford, Murphy & Tilly Inc. (1987) Sanitary District of
Decatur Combined Sewer Overflow Operational Study.
Bainbridge, Gee, Milanski & Associates Inc. and Crawford, Murphy & Tilly Inc. (1995) Lincoln Park Corabmed
Sewer Overflow Treatment Facility Operational Study.
Mr. Gary Hornickel, Technical Director
Sanitary District of Decatur
501 Dipper Lane
Decatur, IL 62522
5.2.4

San Francisco, Calif.
CSO Community Characteristics

~..

¯
¯
¯
¯

Population
CSO Area
Annual Rainfall
# of Discharge Points

727,000
25,000 Ac
21"
36

Distinctive CSO Community Attributes
¯ CSO abatement program cmpleted in 1997
¯ Diverse funding source
¯ Conversion of WWTP into wet weather pollution
. treatment facility

San Francisco is a city of 727,000 people located on a peninsula surrounded by the San Francisco Bay and the
Pacific Ocean. Almost 100% of the city’s 25,000 acres are served by a combined sewer system. Each of the 36 CSOs
discharge into the San Francisco Bay or the Pacific Ocean. The city is highly urbanized, with a large central business
district. Very little space is available for the construction of treatment facilities or large storage and conveyance systems needed to handle CSO.

March, 1997 marked the completion of the major components of the city’s wastewater facility improvement
program. This construction program cost more than $1.4 billion dollars over a 20-year period. The earliest projects
were funded by federal (68%), state (12%) and sewer service (20%) monies. Subsequent projects used state revolving
funds and sewer service ~harges. One project used U.S. EPA marine CSO funds.
~
:

¯

~¯

At the time of the 1972 Federal Clean Water Act Amendments, the City of San Francisco was planning
improvements to its wastewater facilities. The State of California directed the city to undertake measures to reduce
impacts from WWTPs and CSOs in the early 1960s. The city’s first study of water quality impacts from ~ was
completed in 1967.
Motivated by federal and state policy and the need to improve its wastewater facilities, the city committed to
upgrade secondary WWTPs and eliminate SW discharges along the shoreline within reasonable costs times, and
with minimal public disruption. To meet this challenge, the city developed a "Wastewater Master Plan" (1971) and
an "Environmental Impact Statement and Report" (1974). The original plan was based on cost-benefit considerations; the resulting requirements closely matched those of the federal presumption approach.
San Francisco used a combination of in-line storage, off-line storage, and wet weather treatment. Wet weather
treatment included primary treatment at the city’s two WWTPs and conversion of a third WWTP to a wet weather
facility. In addition the CSO storage boxes were designed to capture large settleable and floatable solids (see
Figure 5-5).

Figure 5-5. Typical Storage Boxes for San Francisco

San Francisco appears to be meeting the CSO frequency requirements (see Table 5-7). The number of days
with elevated coliform levels dropped between 78% and 98%. An evaluation of a large CSO storage basin found a
33% reduction in total suspended solids and BOD through the storage and decanting of captured flows.
Table 6-7. San Francisco (;SO Frequency Requi~nuets
Waterbody
Estuarine Shellfish Area
North Shore Area
Ocean Discharges
Maritime Area

5. ~ o

~wm=’~m==~~

Frequency
l/year
4/year
8/year
10/year
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References and Contacts:
San Francisco Public Utilities Commission (June 1997) The Clean Water Act: 25 Years of Progress in
San Francisco.
Ms. Michelle Pla, Manager
San Francisco Public Utilities Commission
1212 Market Street, 2nd Floor
San Francisco, CA 94102
5.2.5

Syracuse, N.Y.

CSO Community Characteristics
¯
¯
¯
¯

Population
CSO Area
Annual Rainfall
# of Discharge Points

475,000
67,000 Ac
37’’
66

Distinctive CSO Community A~’ibates
¯ Cost-benefit Analysis
¯ Staged construction that meets the presumption
and demonstration approaches

The Syracuse is located in Onondaga County, N.Y. and has a population of 475,000. Approximately 40% of the
city of Syracuse’s 16,600 acres are served by a combined sewer system. Each of the 66 combined sewer overflows
discharge into one of three receiving streams that are tributary to Onondaga Lake. Onondaga Lake has become a
matter of national interest as one of the most polluted lakes in the country. This urban lake and its drainage area lie
wholly within Onondaga County and serve as a good opportunity to assess CSO impacts within the context of an
entire watershed.
After a period of more than 25 years of evaluating the CSO problem involving demonstrating various abatement technologies, characterizing the sewer system and receiving waters, implementing a BMP program and performing extensive cost-benefit analyses, a comprehensive CSO abatement program for the city of Syracuse,
estimated at over $140 million, is underway. The final phase of this process began in 1988, when the county entered
into a consent order, and was completed in 1996 upon its signing.
Between 1982 and 1984, the county instituted a successful BMP program. The results showed more than an
85% reduction in annual pollutants to the receiving waters. The major elements of the BMP program were: sewer
cleaning, overflow-structure modifications, and sewer replacement to assure maximum system storage and conveyance to the Syracuse Metropolitan WWTP. Table 5-8 illustrates the improvements as a result of this $10 million
BMP program.
Table 5-8. Pra & Post-BMP CSO Discharge Statistics, Syracuse, N.Y.
CSO Discharge Characterization
Number of Events/Year

Pre-BMP
165

Post-BMP

Annual CSO Volume (million gallons)

11,000
72

1,654
59

54

40

1-year Storm Volume (million gallons)
90 Percentile Storm Volume (million gallons)

56

Water quality concerns were investigated during the middle 1970s and verified in the early 1990s. These
investigations utilized sewer modeling and flow monitoring combined with water quality sampling and analyses to
estimate CSO loadings t.o receiving waters. Floatables and bacteria were the parameters of most concern. A bacteria
model was also used to estimate the number of violations, defined as exceeding 200 fecal coliform per 100 ml,
within the Onondaga Lake.
A limited watershed effort became necessary to put the CSO component of solids and nutrients in proper perspective. Agriculture comprises the major land actively outside of the city of Syracuse and the urban areas. Using a
watershed model, solids and nutrient loadings were calculated for an average rainfall year (1991). Table 5-9 illustrates the loadings relative to the WWTP. The net result was that phosphorus, nitrogen, and solids were found to be
of less significance than was thought before the watershed estimates were made.

Table 5-9. Pollutant Loading Summary to Onondaga Lake, Syracuse. N.Y.
Pollutant
Source
WWTP
CSO

Total Phosphorous
% of Total
(lbs)
134,320
31
16,800

4

Nonpoint

275,349

65

Total

426,469

Total Nitrogen
(|bs)
% of Total

Total Suspended Solids
(lbs)
% of Total

5,752,620

80

1,167

7

25,432
1,313,434

2
18

3,739
12,107

22
71

7,201,486

17,013

Several abatement alternatives were evaluated based on costs and benefits. The county chose regional treatment with vortex units and high-rate disinfection because it was the least costly alternative that met water quality
standards. In addition, the plan includes netting devices for capturing floatables and restoration of an existing 5 MG
storage facility.
High cost/benefit projects and projects designed to demonstrate effectiveness were scheduled in the initial
phase. The scheduling of the projects became decisive in that the proposed regional facilities would ultimately meet
both the presumption and demonstration clauses of the federal CSO policy. The next step in the process was to
phase the construction of the facilities over a 15-year, build-out period to provide both a reasonable compliance
schedule and an affordable cash flow. Figure 5-6 illustrates the compliance schedule.
References and Contacts:
M6ffa, Peter E. (1997). Control and Treatment of Combined Sewer Overflows. Van Nostrand Reinhold, New
York, N.Y.
Mr. Stephen Martin
Onondaga County Department of
Drainage and Sanitation
650 Hiawatha Blvd., West
Syracuse, NY 13204-1194
5.3

CSO Case Histories and Benchmark Data Oiscussion

5.3.1

General CSO Discussion
CSOs generally were recognized as a significant source of pollution in the late 1960s and specifically identified
at the federal level through the landmark 1972 Amendments to the Federal Water Pollution Control Act. Much of
the CSO work was started through federal R & D programs initiated in the early 1970s.
The activity directed toward CSOs has been greater than SSOs and SW owing to the earlier awareness and
recognition of this type of pollution and, perhaps more importantly, the urgency associated with the health risks
stemming from the sewage component. The intensity of regulatory and municipal activities sharply increased in
1989 when U.S. EPA published the draft National CSO Control Strategy. Until then, in the absence of clear guidelines, most municipalities were unwilling to forge ahead. Upon the release of the National CSO Control Policy in
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COMPLIANCE SCHEDULE
ONONDAGA COUNTY CSO ABATEMENT

Rgm S-~. CSO Abatement Compliance Schedule, Onondaga r,,4m~. N.Y.

1994, many CSO facility plans were revisited to determine compliance with either the presumption or demonstration provisions and to develop the required LTCE
The most prevalent form of implementation has been BMPs due to the "housekeeping" nature of such steps
and the low cost to benefit relationship. Reductions of annual CSO volume from BMP steps were reported as high
as 90%.
Abatement beyond BMPs was implemented by only a limited number of communities prior to the national
policy. In some cases, communities with high enough state priorities were able to take advantage of federally
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available grant ftmds. However, for the most part, abatement has taken place after 1989 and has not included federal grants. State revolving funds have become available in place of the previous U.S. EPA construction grants
program.
As a consequence of little or no federal or state funding currently available for design and construction, financial considerations have become that much more important, resulting in a greater emphasis on cost/benefit evaluations and reviewing the affordability guidelines within the policy.
Most communities acted to abate their CSOs due to regulatory requirements which can take the form of permit renewals, administrative orders, or consent orders. Generally communities acted upon requirements more or
less in that order.
There is a noticeable tack of consistency from case to case in setting permit parameters, which is understandable in consideration of their site-specific nature and related health risks. States should await site-specific information before setting permit limits.
5.3.2 CSO Questionnaire Findings
5.3.2.1 CSO Community Statistics
The communities included in these benchmark matrices represent a range of geographic locations, demographics, abatement strategies and schedules. The differences found between these communities stress the sitespecific nature of CSO control and abatement.

~;~
i~
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Combined sewer systems serve roughly 950 communities with about 40 million people. Most communities
with CSOs are located in the Northeast and Great Lakes regions, particularly in New England, Ohio, Illinois,
Michigan, and New York. Although large cities like New York, Philadelphia, and Atlanta, have combined sewer systems, most communities with CSO problems have fewer than 10,000 people (EPA, 1998). Most sewer systems have
evolved with the community, and therefore no two systems are identical. For example, some communities such as
San Francisco are served entirely by combined sewer, while others, such as Atlanta, have a relatively old combined
sewer system surrounded by a newer separated system. The wastewateriCSO characteristic for each community is
different and is largely related to the economic base of the community. Some communities such as Detroit have an
industrial economic base, while others like Auburn are residential and commercial in nature. The locations of CSO
communities across the county are illustrated in Figure 5-7.

Figuro 5-7. CS0 Conmmnitios in the US. (EPA, 199~)
5.3.2.2 CSO Public Participation
Based on questionnaire responses, active public participation programs tend to be integrated with a watershed approach. For example, communities such as Atlanta and Detroit (Rouge River) have active public participation and watershed programs. Other communities that have public participation programs are: Astoria, Augusta,
Chicago, Cincinnati, Cleveland, Hartford, Louisville, San Francisco and Winnipeg.
Public participation approaches for CSO abatement programs throughout the country appear to follow similar
trends. The information provided by each municipality suggests that the public participation philosophy was established at or before the initiation of the formal CSO abatement program. At the beginning of the abatement process, a
municipality either decided to actively include the public in the decision-making process or to include the public
only as mandated by law. It is likely that the municipalities that identified themselves as "reactive" were including

the public as required by law but increased public involvement as public demand grew. The most popular forms of
public participation are newsletters, public hearings/meetings, and newspaper articles. The majority of the public
was concerned about the effectiveness of the abatement strategy to meet water quality and associated aesthetics and
recreational expectations. Construction impacts during implementation of abatement infrastructure were also a
notable public concern.
From the viewpoint of the municipal agency, public participation programs can provide assistance but can
also create obstacles. The clear advantage of engaging the public is recognizing and addressing public concerns
early in the process, thus making the public a stakeholder. This process is best for the community in the long term;
however, as in Atlanta, it may create ancillary work in the short term. Atlanta also noted that open public participation is difficult when litigation is brought by public stakeholders.
5.3.2.3 CSO Systems Characterization
Nearly all communities used a mathematical model to describe their sewer system. The U.S. EPA Storm Water
Management Model tended to be the most preferred model. Communities have found that replicating the sewer
system with a model can answer questions that would be impractical to answer through field measurements and
observation.
Currently, however, most communities are focusing on abating only municipal and industrial point sources
and not embodying the entire watershed and other pollution sources. Such action is driven by federal CSO policy
and lack of policy for other types of pollution (e.g., agricultural runoff). The municipal and industrial point sources
of pollution tend to be more easily controlled and managed at the source, whether it is at the end of a pipe in the
case of a CSO, or a pretreatment program at an industrial site.
Many CSO communities are looking to the future and realizing the need to address nonpoint sources such as
urban and agricultural runoff. As a result, these communities have used a watershed approach to prioritize pollutant sources and plan for :the future but have not begun to use the watershed approach to abate pollution.
Some communities have initiated a watershed approach, including Atlanta, Chicago, Cleveland, Detroit and
Syracuse. The watershed approach in Detroit has come to national attention. Wayne County is spearheading the
watershed approach via the Rouge River National Wet weather Demonstration Project (Rouge Project) with funding
from U.S. EPA and local communities. The Rouge Project oversees the 17 combined sewer overflow abatement projects (11 retention treatment basins and 6 sewer separation projects). These control technologies are currently being
evaluated to help quantify their effect on the quality of the river and thereby suggest the most appropriate CSO
method. The following are some findings from the Rouge Project (Rouge River National Wet Weather
Demonstration Project, March 1998):
¯
¯

E. coli concentrations discharged from the CSO treatment basins are small compared to the instream
E. coil concentrations. Instream E. coil concentrations during wet weather are frequently above body contact standards due to non-CSO pollution sources.
Dissolved oxygen sags are attributed to CSO treatment basin effluent and other non-CSO pollution
SOUrces

¯
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¯

Dissolved oxygen impairment during dry weather is attributed to a combination of high sediment oxygen demand and low re-aeration due to naturally fiat river slope.
CSO treatment basin effluent contributes 15% of instreamBOD at pointsofdischarge.

Because CSO control will not eliminate all pollution to the river, the Rouge Project is assessing and implementing nonpoint source controls as well and pollution prevention programs for watershed residents and businesses. Findings from this study will be shared with other urban watersheds.

¯ ii:
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Syracuse exemplifies a community that assessed pollution sources from throughout the watershed before
developing abatement alternatives for CSOs. This evaluation included the use of a watershed model, sewer system
model, and geographic information system to calculate solids and nutrient loadings. The major finding suggested
that phosphorous loading from CSOs was less significant than loadings from the WWTP and agricultural runoff.
Identifying that significant phosphorous loadings came from sources other than CSOs allowed the municipality to
proceed with physical treatment and disinfection rather than storage for CSOs, representing a huge savings to the
city.

5.3.2.4 Issues Driving C$0 Technical Considerations
Most CSO communities have completed or are in the process of completing a long term control plan.
However, some variability exists in the initiation of the plan. As documented in the 1994 federal CSO policy, the
LCTP is to be submitted within two years of an enforcement action, which can take the form of a state permit (generally the most preferred) or a specific administrative or consent order. Many large communities, such as Boston
and New York City, were targeted as high priorities by regulatory agencies. As such, enforcement actions were
served even before the federal CSO policy was finalized. On the other hand, medium-sized communities, such as
Gardiner, Me., were a lower priority to regulatory agencies and therefore were not served an enforcement action as
early. In this same manner, small CSO communities may not have to complete a LCTP in the near future because of
their low priority status. The CSO policy states, at the discretion of the NPDES authority, that communities with
populations less then 75,000 may need to comply with only the nine minimum controls. Yet, still other communities,
such as Rochester, N.Y., moved ahead with a LCTP before the CSO policy was developed. The motivation for such a
progressive stance was the availability of federal and state grant money.

¯~
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Most communities acted to abate their CSOs due to regulatory requirements. These regulations may be
enforced by either the state government (delegated state) or by the U.S. EPA. Communities who have not completed
a LTCP are generally required to complete the plan. Communities who have an approved LTCP are required to follow either the presumption or demonstration approach. If a community follows the demonstration approach, the
critical permit requirements generally relate to an effluent standard. If a community follows the presumption
approach, the critical permit requirements tend to specify some level of capture/treatment. Regardless of the
approach bacteria and floatables tend to be the pollutants of most concern.
Some communities were motivated to abate their CSOs because of litigation. In the case Decatur, the litigation and resulting consent decree helped both parties. The Sanitary District gained assurance of grant funding for
the necessary work, avoided enforcement actions until the completion date, and obtained authority to issue bonds
for local funding. The Illinois EPA benefited by having a federal court order to ensure compliance by a specific date
and gained the cooperation of the Sanitary District.
Almost the same number of communities followed the presumption approach as followed the demonstration
approach; however, the majority of smaller communities followed the Presumption approach. The major advantage
of the presumption approach is that it allows smaller communities that cannot afford extensive water quality monitoring and impact studies to proceed with abatement planning. Some larger communities proceed with presumption approach because it provides an opportunity to avoid any stalemate until a consensus is reached over water
quality impacts. And yet some communities, with diverse combined sewer systems, used both approaches where
appropriate.

~
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The major receiving water criteria were floatables and bacteria. Solids and BOD follow, with nutrients and
dissolved oxygen being the parameters of least concern. These criteria originate from public interest; however, they
are enforced through the CSO policy and ultimately the Clean Water Act. It is clear that the public desires aesthetically pleasing waters (i.e., no floatables) that are safe for recreation (i.e., no harmful bacteria). These criteria are
addressed in the CSO policy as part of the presumption and demonstration approaches. The presumption approach
requires a community to meet any one of three predefined conditions, thereby presuming that water quality requirements are being met. The demonstration approach requires that water quality standards and designated uses be met
on a case-by-case basis consistent with a LTCP, unless uses cannot be met as a result of other pollution sources (e.g.,
natural background conditions), Regardless of the approach, the obligation is to meet the requirements of the Clean
Water Act, the protection of designated uses.

¯¯

Generally the technology chosen by a community should and did reflect the site-specific nature/characteristics of CSOs within that community. The majority of the communities are planning to implement many different
abatement technologies to most effectively meet water quality criteria. BMPs as prescribed by the nine minimal controls are currently the most popular form of CSO control. Implementation of BMPs has made a positive impact on
water quality. For example, in Syracuse, BMP improvements such as sewer cleaning and raising weirs were implemented in the early 1980s to optimize flows to the WWTP. Comparisons of pre-BMP to post-BMP rainfall versus
CSO overflow volume relationships showed a reduction in annual overflow pollutants of 85% to 90%. Many communities are in the process of planning for the implementation of structurally intensive solutions. In-system and offline storage, screening, disinfection, and vortex solid separators are the most popular control approaches among the
communities responding.
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5.3.2.5 CSO Financial Considerations
In the last 25 years, the federal government has spent more than $60 billion through grants and low-interest
loans for the construction of WWTPs and sewer lines. States and municipalities have spent additional billions in
matching funds forthese improvements. A large percentage of the federally available funds was spent throughout
the ’70s and early ’80s making improvements to WWTPs.
Some CSO communities took advantage of the federally available funds to abate CSOs while making
improvements to WWTPs. In some respects this approach was uncertain because the federal CSO policy was in its
infancy and no clear CSO related standards were available as guidance. A good example of this type of community
is Rochester, N.Y., which moved to abate CSOs by separating the sewer system during WWTP improvements. The
federal government funded almost the entire CSO abatement project. A small portion of Rochester’s CSO abatement
was completed without federal funds. The remaining CSO abatement included in-line and off-line storage, a more
cost-effective approach reflecting the local funding source.
San Francisco started its CSO abatement program while federal funds were available and before the federal
CSO policy was promulgated. However, San Francisco, being much larger than Rochester, could not implement a
CSO abatement program as quickly. San Francisco started its program in 1978 and completed the major parts by
1997. As a result, San Francisco accepted funding from the entire range of available sources. The earliest projects
were funded from approximately 68% federal, 12% state and 20% local sources. Subsequent projects used state
revolving funds and local funds. One project used a special U.S. EPA marine CSO fund.
Many smaller communities such as Astoria and Augusta did not start their CSO abatement programs until the
’90s. Their size and low priority, as discussed in the Issues Driving CSO Technical Considerations section, can
explain this timing. Nonetheless, communities that began their CSO abatement programs in the ’90s with the dawn
of the federal CSO policy were too late to take advantage of federal grant money. These communities tended to rely
on state revolving loans and local funding. As a result the local authorities required more information on the returns
of these major investments to improve water quality before being willing to proceed. Also, these local authorities
were more apt to challenge the legality of water quality standards. Owing to the greater sensitivity to costs, communities became more interested in satellite treatment as opposed to centralized treatment.
Selected abatement controls tend to reflect the source of funding. This may be illustrated by comparing the
cost of sewer separation to satellite treatment such as vortex facilities. Sewer separation costs, including the cost for
new SW treatment, for 6,813 acres in the City of Syracuse were estimated to be $612 million. Satellite treatment
costs, including vortex units, netting devices and disinfection for the same area were estimated to be $144 million
(Moffa & Associates, 1996). Obviously the cash flow for these approaches is very different. Sewer separation projects
tend to be large up-front capital expenditures with smaller future operation and maintenance (O&M) costs, while
satellite treatment tends to have smaller up-front capital expenditures with larger future O&M costs. Separate sewers also produce SW issues that need to be addressed.
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Table 6-2. SSO Public Pu~icipation

6.2 Case Histories for SSO Communities
6.2.1

Bloomington, ind.

SSO Community Characteristics

¯
¯
¯
¯

Population
Sewer Area
Annual Rainfall
# of SSO Discharge Points

I10,000
77,000 Ac
60"
15

9istinctive SS0 Community Attributes

¯ .~:

~ Formation of utulity specifically for wet weather flows
¯ Retrofitting decommissioned WWTP as for off-line
storage of wet weather flows

Bloomington’s 250 miles of sanitary sewer are separate from the storm sewer system. However, during wet
weather, the "separate" sewer system overflows at a number of points in the collection system, backs up into basements, and violates the NPDES permit for WWTPs. Bloomington’s wet weather problem has been ongoing since the
formation of the utility in the early 1970s. A sanitary sewer evaluation survey performed in conjunction with U.S.
EPA’s construction grants program identified a number of pipe replacement projects. The most recent project
increased the capacity of two large pump stations in the collection system where SSOs frequently occurred.
Unfortunately, these pipe replacement projects have done little to reduce the impact of wet weather discharges.
These impacts have, for the most part, merely been transferred downstream.
.~.’.~

~~:!¯
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¯

In 1996, Bloomington experienced significantly higher than normal rainfall and the resulting~wet weather
impacts for that year were excessive. Also, the South WWTP consistently exceeded its design flow, and preliminary
planning efforts began to either expand or replace the existing plant. At this point, Bloomington recognized the
need to better manage wet weather flows and establish a wet weather management program. The focus of the $26
million dollar program was to reduce infiltration/inflow (I/I). Sewer system rehabilitation and replacement, off-line
storage, and WWTP expansion are some of the strategies being investigated to reduce wet weather impacts.
A wet weather focus group consisting of a cross section of interested citizens was formed in 1997 and assisted
in the selection of an engineering consultant to manage the wet weather program. The focus group meets on a regular basis and advises the wet weather management team in pursuing wet weather reduction strategies.
Currently, Bloomington is evaluating a number of cost-effective strategies. The South WV~rFP will add capacity through a combination of physical and process improvements. The lagoons at the decommissioned WWTP near
the center of the collection system will be converted for off-line storage of peak flows during wet weather.
Rehabilitation and replacement of the sewer pipe and manholes will be more aggressive, particularly in three problem areas of the city where SSOs and basement flooding have been concentrated. A number of direct SW connections to the sanitary sewer system have already been identified and eliminated. Bloomington has also formed a local
SW utility in an effort to comprehensively manage wet weather impacts¯ Formerly operated and maintained at a
minimum level under the city’s public works department, the new utility dedicates funds especially for the operation and maintenance of the SW system in addition to capital repair of the long neglected infrastructure.

¯

¯

References and Contacts:
Mr. Douglas T. Jones
City of Bloomington Utilities
1969 S. Henderson Street
Bloomington, IN 47404
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6.2.2

Houston, Texas

SSO Community Characteristics

¯

¯
¯
¯
¯

Population
Sewer Area
Annual Rainfall
# of SSO Discharge Points

1,800,00
385,000 Ac
46"
20

Distinctive SSO Community A~ibutes
¯ Selection of SSO controls based on flow and water
quality monitoring
, Use of wet weather treatment facilities for SSO
¯ Stakeholder involvement created wide support

Located 40 miles inland of the Gulf of Mexico, Houston is the fourth largest metropolitan area in the United
States. Houston experienced a period of rapid growth early in the 20th century after a shipping channel connected
the city to Galveston Bay and the gulf, making it a deepwater port. Other than the channel, most of the surface
waters in and around Houston are classified as bayous. However, as Houston’s bayous approach Galveston Bay
they become wider and more closely approximate shallow tidal wetlands. During periods of wet weather, the bayous fill rapidly and carry SW away from the city to Galveston Bay.
The city’s wastewat~r system is one of the country’s largest. Currently, the average daily wastewater treatmerit demand is 250 MGD. With a service area of 600 square miles, it incorporates 46 WWTPs, 377 lift stations, 5,700
miles of separate sanitary sewers, and 100,000 manholes. The city provides water and wastewater service to approximately 378,000 customers and a total population of nearly 1.8 million. Much of Houston’s growth in the last 25
vears occurred as the city annexed previously unincorporated county areas. This rapid growth exceeded WWTP
capacity. By the late 1980s, moratoriums on new construction existed in 90% of the metropolitan area.
Houston received administrative orders from the Texas Natural Resources Conservation Commission
(TNRCC) and EPA Region 6 in 1987 requiring the city to control SSOs and upgrade the collection system by
December, 1997. The administrative orders resulted in an investment of $1.2 billion by the city of Houston in SSO
control.

~
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Houston invested $65 million between 1988 and 1991 to evaluate its collection system and conduct extensive
flow monitoring. The physical analysis identified infiltration due to leaking joints, cracks, and breaks in the city’s
sewers and laterals on private property as the primary sources of the increased wet weather flows. In 1992, the
Greater Houston Wastewater Program (GHWP) was formed as an integrated organization of city employees and
consultant staff, developed specifically for complying with the mandates of state and federal regulatory agencies. In
the absence of a national SSO policy, the GHWP, TNRCC, and EPA Region 6 had to consider two principal issues
regarding control of wet weather SSOs. These were: (1) the I~vel of design storm protection that the collection system would provide for customers; and (2) the level o~ trea~t required for overflows in excess of the design storm
flow, based on impact to receiving water quality.
In 1994, Houston completed a water quality study of local receiving waters (bayous) for the purpose of quantifying the surface water quality benefits associated with SSO control alternatives. Monitoring confirmed that the
quality of wet weather discharges from the constructed overflows was roughly equivalent to wet weather bayou
water quality, so the city concluded that selection of a design storm for development of the capital improvements
program was an issue of customer service, not water quality.
The capital improvements program, completed in December 1997, consisted of approximately 400 projects
made up of relief sewers, sewer rehabilitation, new or upgraded pump stations, WWTP expansions, and wet
weather facilities at a cost of nearly $1.2 billion. All engineering was performed by more than 70 local design firms,

and most construction contracts were awarded to local firms, using local labor, equipment, and materials. The capital improvements program provided a significant boost to the local economy.
The GHWP was 6ne of the most ambitious collection system improvement efforts ever undertaken in the
country. Now complete, this comprehensive response to regulatory mandates and customer needs encompassed
more than 400 projects. Both EPA Region 6 and TNRCC officials have given the city high marks for its progress and
meeting the December 1997 deadline.
In November, 1997 TNRCC lifted the final set of administrative orders against Houston. This marked the first
time in 24 years that the city was not under any administrative orders. The GHWP not only improved the reliability
of the collection system, but also fostered local economic growth. New development boomed following completion
of the SSO abatement program. In 1997 Houston issued building permits for $2 billion of new construction. This
would not have been possible without the city’s capital investment in its wastewater infrastructure.
References and Contacts:
Limno-Tech Inc. (as sub-contractor to Parsons Engineering Science) (1999) Developing Case Studies on Sanitary
Sewer Overflow Abatement Programs. U.S. Environmental Protection Agency, Office of Water.
Mr. Joesph Basista
(713) 659-4644
6.2.3 Johnson County, Kan.

Distinctive SSO Communi~/Attributes
¯ Successful private property I/I reduction program
¯ Use of wet weather treatment facilities for SSO

Johnson County is located in eastern Kansas, on the southwest edge of the Kansas City, Mo., metropolitan
area. The county includes 22 separate city governments. Johnson County Wastewater (.JCW) operates three WWTPs
throughout the county, treating a combined average dry weather flow of slightly more than 38 MGD. JCW also
operates six wet weather treatment facilities that provide primary treatment to excess wet weather flows. These
facilities were developed in the 1960s. JCW cleans and maintains more than 1,500 miles of sewer line and 32,000
manholes.
In the early 1980s, the sanitary sewer system was experiencing both excessive groundwater infiltration and
SW inflow. In the districts, the considerable amount of I/! caused the wet weather facilities to activate frequently.
Moderate amounts of rainfall often resulted in surcharging manholes, bypassing of raw wastewater to receiving
streams, and backups of sewage into basements. The bypasses and backups of raw wastewater were a potential
health hazard and resulted in considerable financial loss each year. During heavy rainfall events, JCW would
receive hundreds of telephone calls from residents concerning basement flooding and sewage backups. In 1983, the
Board of County Commissioners of Johnson County recognized the need for an aggressive public and private property I/I reduction program.
JCW’s effort to control SSOs has two primary components: (1) an aggressive I/I reduction program; and (2)
the operation of satellite wet weather treatment facilities. Numerous complaints by residents of sewers backing up
into homes motivated JCW in 1985 to begin the extensive I/I reduction program. The program included a
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comprehensive sanitary sewer evaluation study to inspect all structures, including more than 55,000 private connections to residential and commercial properties.
The initial efforts of the I/I reduction program included inspection of numerous commercial and residential
properties and public sector projects (manhole inspections, sewer line smoke testing, and television inspections) to
ascertain the structural condition of the collection system. The goal was to determine the total number of I/I sources
in the districts. Public notices were placed in local newsletters and area newspapers, explaining that inspectors
would visit each property to obtain information from residents and owners concerning past problems with the collection system. While on site, the inspectors also located rainwater downspouts, area drains, and sump pump connections. As the information was collected, it was entered into a database, which allowed JCW to identify direct and
suspect connections that were contributing inflow to the collection system. The inspection program covered more
than 55,000 homes and businesses, eventually identifying approximately 15,600 sources on private property. The
five most common private property sources of I/I were foundation drains, basement entry drains, sump pumps,
cleanouts and downspouts, and driveway and other area drains. Additionally, the program inspected more than
17,000 manholes and found that nearly all had some defect that allowed for inflow.
Following source identification and hydraulic modeling, the I/I reduction program focused on the elimination
of as many of the known sources as possible in a prompt, orderly, and cost-effective manner. It was determined that
a phased implementation would result in the lowest possible construction and administrative costs. The phased
approach was based on a combination of watershed location, unit inflow rate, and the local history of sewer backups. The phasing tended to concentrate survey and construction activities in the same geographic area, thereby producing measurable improvements early in the program.
The I/I reduction program work was completed in 1994. The public and private property I/I reduction programs together resulted in a net reduction of nearly 280 MGD during the 10-year, 1-hour storm. The removal of
15,632 private property sources is estimated to have eliminated more than 110 MGD of the 280 MGD. Out of the
55,000 buildings in the districts, only nine remain to either be inspected (refused entry) or to have a source disconnected, and these are being addressed through the appropriate legal channels.
The total cost for the overall I/I reduction program was approximately $60 million. The private property work
cost nearly $10.3 million, the public sector work (I/I reduction and relief sewers) almost $30 million and the remainder consisted of engineering and administrative expenses. JCW received almost $12 million in grant funds and
nearly $18 million in state revolving fund low interest loans. However, the private property I/I reduction program
expenditures were not grant or loan eligible and were funded with obligation bonds.
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JCW’s SSO control plan also includes the use of six satellite wet weather treatment facilities to provide primary treatment and disinfection to excess flows during wet weather. Although these facilities are somewhat controversial in that they are discharging partially treated sewage, JCW believes that they are a viable component of its
effort to reduce direct human exposure to raw sewage. JCW has performed water quality monitoring during wet
weather events and determined that the facilities have a minimal impact on the small urban creeks into which they
discharge. JCW has also looked at the cost of eliminating the wet weather facilities while maintaining the same level
of storm protection, and found costs prohibitive.
~:~-
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JCW believes that the I/I reduction program has significantly reduced I/I. The I/I work has met or exceeded
the expected reductions in wet weather flows throughout the system. The focus on private property I/I was a
proactive approach to reducing peak flows. EPA Region 7 and Kansas state officials agree that the allocation of local
public funds to address private property [/I sources is an effective approach to solving I/I problems.
Through what is believed to be the largest private property I/l reduction program in the country, JCW has
eliminated all capacity-related uncontrolled SSOs during events up to the 10-year, 1-hour (2.5 inches) storm.
References and Contacts:
Limno-Tech, Inc. (as sub-contractor to Parsons Engineering Science) (1999) Developing Case Studies on Sanitary
Sewer Overflow Abatement Programs. U.S. Environmental Protection Agency, Office of Water.

¯.
¯

Mr. Chris Burns
Johnson County Wastewater
Johnson County, Kansas
(913) 681-3200 x2108
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6.2.4

Oklahoma City, Okla.

SSO Community Characteristics

¯
¯
¯
¯

Population
Sewer Area
Annual Rainfall
# of SSO Discharge Points

470,000
400,000 Ac
40"
20

Distinctive SSO Community Attributes
¯ Successful sewer rehabilitation and replacement
program
¯ "Business" approach has markedly improved funding
base and customer service

Oklahoma City is located in central Oklahoma, approximately 200 miles north of Dallas, Texas, spanning more
than 620 square miles. Oklahoma City’s central business district contains large numbers of commercial and single
family residential properties, while the outskirts are primarily agricultural. Oklahoma City Water and Wastewater
Department (OCW) provides water and wastewater services to more than 470,000 people spread across 320 square
miles -- nearly 96% of the city’s total population. OCW maintains more than 2,400 miles of sewer line, including 63
lift stations and 4 WWTPs with a combined capacity of 101 MGD. The average dry weather flow to these plants is
75 MGD.
In the mid-1980s, SSOs in Oklahoma City sewers were a daily occurrence. The OCW, now part of the
Oklahoma City Utility Trust, had a substantial backlog of complaints of sewer stoppages and overflows. Basement
flooding occurred regularly in parts of the city. [n 1986, OCW adopted an "enterprise system" under which all revenues derived from the water and wastewater utilities were put back into the system, instead of the city’s general
fund. With the inception of the enterprise system, OCW became committed to implementing efficient business practices and delivering quality water and sewer services. This effort, which continues today, included a dedication to
sewer rehabilitation and repair which has virtually eliminated capacity constraints within the system and vastly
improved customer service.
OCW does not have a specific SSO control plan. The progress it has made in controlling SSOs was not driven
by water quality concerns. Rather, OCW established a goal of eliminating sewer back-ups in homes and has dedicated much of the work of the capital improvements program (CIP) to this end. At an annual cost of $6 million, or
slightly less than $13 per capita, OCW replaces approximately 1%, or 120,000 linear feet of sewer line each year. The
focus on sewer line replacement has been a continuous and sustained element of the CIP since 1986. The CIP has
also included a number of improvements in the city’s WWTP capabilities.
OCW tracks sewer system complaints and uses this information to gauge the success of the CIP investment in
line replacement. Each complaint is entered into a database that helps identify persistent problem areas. By systematically replacing the weakest portions of the sewer system, OCW has dramatically improved wastewater service in
Oklahoma City.
Fully 95% of OCW’s maintenance activities are preventative, rather than reactive. Increased levels of routine
maintenance have proved valuable in eliminating line blockages and in identifying the need for repairs before problems are elevated to emergencies.
The OCW management believes that there are three primary components to a well functioning utility: adequate financing, control over planning, and dedicated personnel. In Oklahoma City, the enterprise system has given
OCW control over financing and planning for the water and wastewater utilities. The city’s conversion to the enterprise system has resulted in excellent water and wastewater improvements. The revenues generated by the utility
are controlled by the utility and put back into projects to improve utility services.

R0018464

The CIP focus on line replacement and I/I control has allowed Oklahoma City to decrease total flows to the
WWTPs, while the population has grown, and virtually eliminate capacity related overflows within the system.
Sewer rehabilitation programs have had numerous benefits, including: reduced frequency of emergency maintenance; lower incidence of damage to public and private property; extended infrastructure life; and decreased overflows and stoppages. All these contribute.to the ultimate goal of improved customer service. Both the Oklahoma
Department of Environmental Quality and EPA Region 6 officials believe that OCW has found an effective, proacrive means of controlling SSOs and would like to see their efforts emulated by other jurisdictions.
References and Contacts:
Limno-Tech, Inc. (as sub-contractor to Parsons Engineering Science) (1999) Developing Case Studies on Sanitary
Sewer Overflow Abatement Programs. U.S. Environmental Protection Agency, Office of Water.
Patrick Yonikas
(405) 297-3811
6.2.5

Wayne County (Downriver Communities), Mich.

Distinctive SSO Communirf AtUibutes
Michigan state rigorous SSO abatement criteria
Construction of a regional storage-transport system as
SSO control

The Downriver Collection System (DCS) in Wayne County, Mich., serves more than 320,000 people in 13 communities. These communities are located southwest of Detroit and are known as the Downriver Communities.
Administered by the Michigan Department of Environmental Quality (MDEQ), Michigan has one of the most
rigorous state-mandated abatement criteria for controlling SSOs. In deriving the criteria for controlling SSOs, MDEQ
started by assuming wet sanitary sewers closely approximate storm sewers. Therefore, the design criteria is based
loosely on standard storm sewer requirements. Storm sewers are normally designed to transport the 10-year, 1-hour
storm in residential areas, and the 25-year, 1-hour storm in commercial areas. To be conservative, MDEQ initially
considered using the 25-year, 1-hour storm event as a uniform standard for all areas. However, a storm of such short
duration did not provide enough information about the volume required to contain a longer, equally intense storm.
Hence, MDEQ adopted the 25-year, 24-hour design storm. With such rigorous design criteria, MDEQ expects very
few overflow events. Most will be attributable to extreme conditions such as large back-to-back events; storms having intensities greater than the design storm; or theoretical system capacities reduced by high groundwater,
snowmelt, or late winter rains on frozen ground. Therefore, each overflow event is reviewed on a case-by-case basis,
with MDEQ giving careful consideration to extenuating circumstances before levying fines.
When MDEQ initiated legal action against the DCS in 1987, the collection system was experiencing 25 to 35
SSO events annually with an estimated total volume of 366 MG per year. Basement flooding due to sewer backups
was also widespread within the DCS service area.

¯ ...

During the fall of 1990, as part of the Downriver Improvements Program, system-wide flow, rainfall, and
groundwater information was collected. The flow monitoring revealed a number of system deficiencies and evidence that many of the tributary communities routinely exceeded their contractual peak flow, which in turn caused
the hydraulic capacity of the system to be exceeded. Excess flows were determined to be attributable to high I/I in
many communities, excessive pumping from the city of River Rouge, and a non-operational regulator in the city of
Ecorse. It was also determined that the WWTP did not have sufficient capacity to handle the resultant flow if all
communities were to simultaneously discharge at their contractual peaks.
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Flow monitors in the thirteen communities were used to evaluate the relative contribution of each to the wet
weather flow problem. The measured flows were also used in negotiations between the communities when determining an equitable dis.tribution of the Downriver Improvement Program costs. In order to direct local rehabilitation efforts, most of the communities also undertook a concurrent flow-monitoring program to identify areas subiect
to the greatest wet weather inflows. In general, the older communities had higher levels of I/I, often two to three
times those of newer areas. These high rates were mainly attributable to SW connections, footing drains, the relatively large older sewers, deteriorating pipes, and leaks in manholes.
The Downriver Communities entered into a consent agreement with MDEQ in 1994 after numerous violations
of both the Federal Clean Water Act, the Mich. Water Resource Commission Act, and the terms and conditions of
the county’s NPDES permit. The objectives of the improvements program, mandated by the consent decree were:
¯
¯
¯

reducing discharges of untreated sanitary sewage,
reducing basement flooding related to the DCS capacity or WWTP constraints, and
reducing wet weather inflows into the collection system.

In order to meet these objectives, the collection system and the WWTP must have the capacity to transport
and treat all flows (blend of primary and secondary treatment) up to the 25-year, 24-hour storm (roughly equivalent
to 3 inches). The collection system must also have the capacity to transport all flows up to the 100-year, 24-hour
storm (roughly equivalent to 4-5 inches) to the WWTE The WWTP must provide secondary treatment for flow up to
125 MGD and a blend of primary and secondary for an additional 25 MGD. Flow that exceeds 150 MGD up to
225 MGD must receive preliminary treatment (screening, grit removal, and disinfection). Flows greater than those
generated by the 100-year, 24-hour storm can be routed to "inactive" emergency bypass structures spread throughout the system.
The consent agreement put the DCS on a compliance schedule to reduce the occurrence and volume of SSOs.
A number of alternatives, representing both "local" and "regional" approaches, were considered for meeting the
requirements of the consent decree. These included: WWTP relief capacity for peak flows; off-line storage basins;
on-line storage basins; and a regional storage-transport system including relief sewers and a large diameter tunnel.
The regional storage-transport system was selected because it was the most cost effective on an annualized basis.
This alternative was also particularly attractive because all flows would receive some treatment; all emergency discharges would, for the most part, go to the Detroit River (rather than smaller tributary streams); a minimum
amount of site acquisition was required; and because of the lower O&M requirements associated with the operation
of a regional facility compared to a series of satellite storage basins. In addition to the regional storage-transport system, the mandated SSO abatement plan includes the expansion of the WWTP, implementation of localized sewer
rehabilitation programs, and construction of an off-line basin facility and an emergency discharge outfall.
Implementation of various aspects of the mandated improvements began in 1994. The rehabilitation of county
interceptors and community sewers was completed in the fall of 1995, with significant state revolving fund loan
assistance. Subsequently, system flows have been monitored to track the effectiveness of improvements and to provide data for sizing the regional storage-transport system. Work on the ~ upgrades began in 1994, including
the construction of dechlorination facilities, the installation of a new solids handling facility, and construction of a
new maintenance facility. The WWTP is currently being expanded to provide reliable primary/secondary treatment
for flows up to 150 MGD and preliminary treatment for emergency flows up to 225 MGD. The WWTP improvements also include expansion of the disinfection and outfall facilities, which will bring the capacity of these facilities
in line with the increased capacity of the rest of the plant. Th~ final component of the mandated improvements is
the construction of community relief sewers and a large d~me~" tunnel. Construction of the upper portion of the
tunnel and a county relief sewer began late in 1996. Local ~,4~e/~,wer projects commenced in 1997. Construction of
the main portion of the tunnel began in 1998 and should be completed.in 2001.
In general, water quality is a primary concern for local governments, and Wayne County officials do not
believe that the SSOs within the DCS service area represented a $270 million water quality problem. Wayne
County’s Director of Public Works, James Murray, stated that: "SSO water quality objectives need to be integrated
with CSO and SW quality objectives. Substantial costs are being incurred by the DCS to eliminate SSO discharges,
while at the same time current SW and CSO programs provide for discharges into the same watercourse with effluent quality far less stringent."
Wayne County officials advocate a watershed-based approach, which would integrate the control of all
sources of wet weather pollutants and yield a more cost effective solution with maximum water quality benefits.
They also indicated that:
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it is not practical to assume that SSO events will never o~cur;
it would be more appropriate to clearly define emergency conditions, identifying specific circumstances
when a .system bypass would be acceptable; and
emergency conditions should not necessarily be based on a design storm, but rather on the frequency of
occurrence of overflow events.

References and Contacts:
Limno-Tech, Inc. (as a sub-contractor to Parsons Engineering Science) (1999) Developing Case Studies on
Sanitary Sewer Overflow Abatement Programs. U.S. Environmental Protection Agency, Office of Water.
John Baratta
(734) 213-4015
6.3

SSO Case Histories and Benchmark Data Discussion

6.3.1

General SSO Discussion
Although surveys and studies have collected information on sanitary sewer collection systems and SSOs,
information on the status of the collection systems and extent of SSO problems remain limited. However, these surveys and studies have identified SSOs as a common characteristic of most sanitary sewer collection systems.
Because many municipalities have not quantified their SSOs, very few have moved to correct or abate this
pollution source. The lack of a national SSO policy, and the rarely enforced NPDES requirements also make SSO
abatement a low priority for most municipalities.
SSOs during dry weather conditions are less common today then they were in the past due to efforts to
increase WWTP and collection system capacities. However, SSOs during wet weather conditions continue to be a
common occurrence arotmd the nation. Although many communities have not moved forward in abating wet
weather SSO related concerns, some generalizations can be made about the condition of sanitary sewer collection
systems and SSOs, and permitting inconsistencies around the nation.
There are many potential strategies that municipalities may adopt to abate SSOs. Most involve some combination of upgrading the WWTP, removing sources of I/I, and increasing the storage capacity of the collection systems.
Some strategies involve technology used for CSO control, such as off-line storage and satellite treatment facilities.
However, currently this approach is atypical. Reasons for abating SSOs come from customer complaints regarding
sewer backups as much as from water quality concerns.
6.3.1.1 Sanitary Sewer Failures and Resulting Overflows
The Urban Institute (1984) estimated that as an annual average there are 825 sewer backups and 140 sewer
breaks every year for every 1,000 miles of sewer. A system of 1,000 miles of sewer serves about 250,000 people. The
Urban Institute also proposed that sewer backup rates were highest in the northeast and economically distressed
cities and were generally higher in communities with the oldest sewer systems. High sewer break rates in the south
and west are particularly associated with large, growing cities. The Urban Institute survey attributed backups to a
variety of factors: the location of pipe in trouble-prone areas, the pipe material, the size of pipes, the material, construction methods, local soils, and maintenance practices.
In 1994, the Civil Engineering Research Foundation found that three quarters of the sanitary sewer systems
function at 50% of capadty or less. Root penetration, corrosion, soil movement, and inadequate construction are the
cause of most structural failures.
As a result of reduced sewer capacity and failures, SSOs during wet and dry weather are a reality. The
Association of State and Interstate Water pollution Control Administrators (ASIWPCA) found that 31% of municipal
systems have at least an occasional dry weather SSO. The estimated annual number of dry weather SSOs was 1,962
for the 25 states providing information. The ASIWPA study also found that 29% of the municipal sanitary sewer systerns experience wet weather SSOs and 25% of the WWTPs experience some problems during wet weather.
In a Water Pollution Control Federation study (1989), 1,003 WWTPs identified facility performance problems.
I/I was the most frequently cited problem.

6.3.1.2 NPDE$ Inconsistencies
Different NPDES authorities have historically provided different emphasis on oversight of sanitary sewer collection systems. In addition, some of the NPDES regulatory provisions addressing sanitary sewer collection systems
are unclear, and differef~t NPDES authorities have provided different interpretations regarding SSOs. For example,
the ASIWPCA study (1996) found that only two states issue permits to municipalities that discharge from their sanitary sewer system to another municipal sewer collection system, five states issue permits for some of these types of
system, and 26 states do not issue permits for these systems. The ASIWPCA study also found that 13 states authorize wet weather control facilities that provide some level of treatment or flow control. EPA Region 6 and states in at
least four other EPA regions (2, 3, 5 and 9) have issued permits for controlled discharges from wet weather facilities.
Other states and EPA regions have not currently decided whether or not to allow wet weather facilities.
6.3.2
6.3.2.1

SSO Questionnaire Findings
SSO Community Statistics
The SSO benchmark questionnaires returned cover a wide range of conditions and receiving waters. Most
SSOs discharge into rivers, but lakes, the ocean, estuaries, and streams are also represented, and most communities
discharge into several different types of receiving waters. The surveyed SSO communities also represent a wide
range of populations and service areas. Annual rainfall for these communities varies significantly. Many communities had not determined the quantity of annual SSO discharge, in part because many SSOs occur as basement and
street flooding which is difficult to quantify.
In contrast to CSO and SW, most communities have not defined their SSO annual discharge quantity; Wayne
County, Mich¯ was one of the few exceptions. Flow monitoring in 13 Wayne County communities was used to evaluate the relative contribution of each to the wet weather pollution.
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6.3.2.2 SSO Public Participation
Public participation for SSO tends to be different as compared to CSO and SW. SSO public participation
efforts tend to originate from sewer backup-related occurrences rather than environmental issues or water quality.
Therefore SSO public particil~ation tends to be more ot a pragmatic approach rather than environmental education
approach. For example, Houston, Texas needed to move ahead simultaneously with initial planning, design, and
construction activities in order to meet a consent agreement deadline. The local engineers and construction community, along with the municipality staff, organized together during the initial phase of planning and program development. This relationship helped the stakeholders to become fully committed to the process well ahead of actual
design and construction contracts.
General water quality, along with basement flooding and other sewer backup related occurrences, were the
most commonly listed public concerns. The major water quality parameters of concern were bacteria, BOD, and dissolved oxygen.
6.3.2.3 SSO Systems Characteristics
The majority of the communities responding had used a mathematical model to estimate flow in their sanitary
sewer collection systems. Houston invested $65 million between 1988 and 1991 to evaluate its collection system and
conduct extensive flow monitoring. The physical analysis identified infiltration due to leaking joints, cracks, and
breaks in city sewers and private property laterals as the primary source of increased wet weather flows. The collection system modeling helped Houston better define the size of the satellite treatment facilities.
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Although many communities say they use a watershed approach, some interpret this approach as encompassing all the sewers and laterals in the sewershed when planning for rehabilitation or abatement. Houston and the
Downriver Communities, however, pursued a more ideal watershed approach. The city completed a water quality
study of local receiving waters for the purposes of evaluating surface water quality benefits associated with SSO
control. Monitoring and modeling confirmed that the water quality of wet weather pollution from constructed overflows was roughly equivalent to wet weather receiving water quality. As a result, the goals of the SSO control program were more concerned about customer service (i.e., sewer backups) than receiving water quality. The
Downriver Communities in Wayne County also pursued a watershed approach, but the results were not as successful as Houston. The Downriver Communities identified other pollution sources in the watershed such as CSOs and
SW. However, the regulatory agency viewed each pollution source separately and held the Downriver Communities
to rigid SSO effluent standards regardless of water quality impacts of other pollution sources.
Current pollutant abatement included municipal and industrial point sources, plus urban runoff, from practically all cities. Control efforts for the same targeted pollutant sources were generally expected to remain in the
future.
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6.3.2.4 Issues Driving SSO Technical Considerations
Two cities, Flagstaff and Oklahoma City, indicated that an SSO facility plan has not been initiated. The
remaining communities were equally split between developing a plan and completion of a facility plan. Of the
many potential strategies municipalities may adopt to abate SSOs, most involve some combination of upgrading the
WWTP, removing sources of I/I, and increasing the storage capacity of the collection systems. Some abatement
strategies involve technology used for CSO control, such as off-line storage and satellite treatment facilities.
However, currently this approach is atypical. Bacteria, BOD, and dissolved oxygen were the most prevalent water
quality criteria for local receiving waters. Floatables, sediments, and nutrients were also notable water quality
concerns.

Planned sewer improvements and regulatory requirements were listed as the most common reason for SSO
abatement. A few communities, such as Downriver Communities, Hillsboro, Houston, and New Orleans, responded
to litigation¯
SSO abatement is almost exclusively accomplished by I/I reduction. However, upgrading the WWTP and
increasing the storage capacity of the collection systems are also common. In a few select cases, such as Johnson
County and Houston, satellite treatment of SSOs have been approved. Satellite treatment technology included
screening, settling tanks or ponds, and disinfection. Such an approach provided a cost-effective means of complying
with water quality requirements.
6.3.2.5 SSO Financial Considerations
Most communities spent less than $10 million for past SSO costs, indicating that the communities have not
started major infrastructure-type abatement. Most communities have acquired or plan to acquire funding for SSO
abatement through increased sewer rates. Another common funding source was revolving loans.
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CHAPTER 7.0

SW BENCHMARK DATA AND CASE HISTORIES
i~:~

7.1

Benchmark Data for SW Communities

The following section includes a benchmark matrix for general SW community statistics (Table 7-1), SW public participation (Table 7-2), SW systems characterization (Table 7-3), issues driving SW technical considerations
(Table 7-4), and SW financial considerations (Table 7-5).

7.2 Case Histories for SW Communities
Stormwater case histories are useful in documenting the successes and disappointments of SW management
in areas having up to several decades of experience. Most U.S. cities are just beginning to consider local SW controls
as a result of federal regulations. However, the literature (especially technical conference publications) shows that
many cities throughout the country have been involved to a certain extent in some SW control. The following case
histories present five munidpalities that have been involved in local SW management longer than many in the
nation: Bellevue, Wash., Denver, Colo., Austin, Texas, Milwaukee, Wis., and Orlando, Fla. These mature SW management programs have all progressed through many phases of operation and are renowned for developing or
making major advances in certain specific aspects of SW management, such as utility district financing, integrating
drainage and water quality issues, addressing groundwat~ problems, and dealing with watershed-scale problems.
7.2.1

Austin, Texas
Austin ha~ been long known as an innovator fo~ b’W co~trols, especially the sand filter. It was also one of the
earliest cities to enact comprehensive SW management ~lations specifically to protect both surface and groundwater receiving water quality.
Austin was incorporated in 1839 and is a rapidly growing city, with a population of about 460,000 (1990 census). It is the capital of Texas, home to the University of Texas, and an important high-technology center. The city
covers an area of 116 square miles and the land elevation ranges from about 400 to over 1,000 ft. The area receives
about 32 inches of rain a year, but can have prolonged dry periods with large amounts of evapotranspiration, resulting in arid characteristics. The separate storm drainage system discharges into several heavily urbanized streams
which drain to the Colorado River. The river is dammed in Austin into a chain of three large lakes (Lake Travis,
Lake Austin, and Town Lake) that comprise the local water supply. The Edwards Aquifer recharge zone underlies
parts of Austin, making groundwater protection an additional important component of local SW management
efforts.
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Table 7-1. SW Coninunity Statistics

Ocean
"

¯

Groundwater

>50"
¯ ~f Oild~atgel to Public Watlrl

¯

¯I

<10

¯

50-100

¯

¯

<10 MG
10-100 MG

Austin’s peak discharge con~ol regulations were implemented in the mid-1970s in response to the city’s rapid
growth and ass~:iated increased flooding and erosion. SW quality regulation~ were first implemented in the early
1981N to protect the city’s water supply. A drainage fee was established in 1982 and the Drainage Utility wa-~ ~tablished in 1991.
SW CommuniW Characteristics
¯ Population
¯ Sewer Area
¯ Annual Rainfall
¯ # of SSO Discharge Points

¯
"..)
:: ..
:.

460,000
100,000 Ac
32"
200

Distinctive SW Community Attributes
, Innovative SW controls, incluiding the sand filter
¯ One of the first communities to develop comprehensive
SW management regulations
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Table 7-2. SW Public

Brochures / Pam~
N~em
Public ~dre~ th~ M~ia
Pu~ic Heari~M~ti~
Educational & A~renm
None

¯

Not

Cost f~ A~eme~

Fl~i~

Pub~ He~
Minimal
Uninte~ Sauce

Questionnaire Date. July 1998.

Table 7-3. SW Systems Characterization

Met~ema~cal Model
fo~ Row Estimates

Wa~shod Apwoech to Consider
~ Wet.Weather Impacts

Cunent Abated Wet-Weath~ Pollutton
Municipal Point Sourc~
Industrial Point ~ource
Urban Runoff
Agricultural Runoff
Other
Not Answered

-! -:;

Future Abated Wet-Weath~ Pollut~m
Municipal Point Source
Indu~tdoi Point Source
Urban Runoff
Agricultural Runoff
Other

Questionnaire Date: July 1998.

Table 7-4. Issues Driving SW Technical Considerations

Facility Plan

Completed

¯¯

¯

Not Sta~ I None
R~ f~ SSO A~t
Plann~ Se~r Impr~emem
L~ation I L~
S~nificant Pollution E~
R~vi~ H~ Crttmia

Tem~rature

Not An~r~

~.~:

Const~ionSiteErosionContro~ i~ I el el #1 I elel e ’~ ~1~1 ¯ ¯

I

Other lelelelele
Ouestionnaire Date: July 1998.

~ustin has enacted thr~ major watershed ordinances to prote~t both surface water and ~roundwater
r~ourc~:
the Comprehe~ive Wate~h~s Ordinance (1986),
e the Urban Wate~h~s O~inance (1~1), and
the Ba~on Sp~gs ~d~ance (1~2).
~e obj~fives of the l~al SW management program are to:
p~we the na~ral ~d ~difional chara~er of the city’s wate~ays,
e pm~t the water quali~ of the Edwards Aquifer and the city’s drinking water supply, and
prot~ the ci~’s ~a~onal and aesthetic Rsources (such as Town Lake and Ba~on Sprin~).
~me of ~e o~i~nce ~ui~men~ a~ very sp~ific, such as th~ for souse con~ls as pa~ of ~e Ba~on
Sp~ o~inance. ~au~ of ~me of th~ requirements, esp~ially for aRas outside the city limit, succ~s~
cou~ ch~eng~ by develo~ ~ve weaken~ some of the laws.
C~nt ~d~g for ~e ci~’s erosion ~d ~diment control program is about $7~,~ (every defiv~ ~m
general ci~ appropfiafi~, ~it f~, and ~om the SW utili~ f~). ~e SW management pin,am is ~d~ at
a~ut ~ ~ion (mostly ~om ~e SW utility f~).
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Table 7-6. SW Financial Considerations

SW.~m

~o,o~- ~o~.~ Ao
~o~.oo~-~,~ Iml I I I I~Iml I I I Iml I I
~ P~I C~I
<10 MiI~

1~ M~
1~ Mill~n
>~ Milli~

Not~
Es~m~ F~ure ~t
<10 MIl.on
1~ Mill~n
1~ Mi,i~

>~ MIm~

R~ Loan
In~ea~ S~r Rat~

~ate ~nt M~ey
U~r Fees from ~1~ ~
Feder~ Grim M~ey

Increa~ T~

~he

¯

C~ Estimate~ ENR: 5~1 July lg98
Qu~ionnaim Date~ Ju~ 1998.

~e city has long conducted l~al monitoring activities. ~e city work~ with the U.S. G~lo~l S~ey on a
c~perafive effo~ sta~g ~ 1975 to evaluate SW from eight large mixed l~d u~ watersheds. Sta~g in 1981, ~e
d~ al~ par~dpated in ~, mo~toNng ~off from ~o r~idential a~as and one ~develo~ a~a. ~e ci~
exp~d~ its efforts ~ 19~ to include a total of 11 single land u~ a~as ~pr~n~ng new developm~t.Five additional s~gle l~d ~e sit~ (older, existing a~as) were momto~d as part of ~e NPDES SW pe~it. ~l~ event
mean ~oncentra~on da~a ~m ~ mo~to~ng a~fiviti~ are shown in Table 7-6.

Table 7-6. Land Use venus Event Mean ConcnMratJous, Austin, TexaI

Total P

TKN

NO2
NO3

Lead

Copper

Zinc

26

0.10

0.52

0.15

0.004

0.01

0.008

170

83

0.47

2.35

0.96

0.02

0.05

0.10

Townhouse/apartment

111

113

0.38

1.82

0.58

0.02

0.02

0.10

Commercial/office/
light industrial/utilities

111
160

113
93

0.38
0.39

1.82
1.65

0.58
0.39

0.02
0.05

0.02
0.04

0.10
0.20

~:

Institutional

160

93

0.47

2.35

0.96

0.05

0.04

0.20

-

Major roads/highways

143

103

0.44

1.78

0.83

0.53

0.05

0.37

,,:.

.:.

mg/L

Suspended
Solids

Open/Vacant/Parkland

80

Medium density,
single-family

COD
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In 1989, the city started a study to identify and quantify the critical pollutants and sources adversely affecting
the Town Lake water supply, listed below, along with their removal goals, in order of decreasing importance:
¯
¯
¯
¯
¯

nutrients (25 ~ 30%),
toxic metals (50%),
suspended solids (50%),
trash and debris (50 - 90%), and
oil and grease (25%)

Concentration reduction efficiencies for various SW control devices have been extensively evaluated in Austin
to support the city’s SW management planning activities; Table 7-7 summarizes some of the expected concentration
reductions for the flows being treated. Because some devices bypass significant amounts of untreated SW due to
clogging (especially in sand filters due to inadequate maintenance) or because they are undersized (such as for
oil/water separators), the actual annual pollutant removals may be substantially less. In addition, Table 7-7 only
reflects concentration reductions and not the greater pollutant mass reductions associated with devices having significant infiltration benefits (such as for grassed waterways).
:-~.,

Table 7-7. Concentration Reduction Efficiancins for SW Controls, Austin, Texas

~,"~
Wet Pond

Sand Filter
(no pretreat)

Dry Pond
(earth/grass lined)

Oil/Water
Separator

Grassed
Waterway

Suspended Solids

93

87

16

17

68

COD

50

67

8

42

33

87

61

3

66

43

% Reduction

Total P

~

~’~!

TKN

57

62

12

40

32

~i

Lead

39

80

16

na

na

Barrett, M.E., P.M. Walsh, M.V. Keblin, and ].E Malina (1998) "Performance comparison of highway BMPs."
In: Watershed Management: Moving from Theory to hnplementation. May 3 - 6, 1998. pp. 401 - 408. Water Environment
Federation.
Diniz, E.V. (1993) "Hydrologic and water quality comparisons of runoff from porous and conventional pavements." In: Integrated Stormwater Management. Lewis Publishers..
Glick, R., G. Chang, and M.E. Barrett (1998) "Monitoring and evaluation of stormwater quality control
basins." In: Watershed Management: Movin~from Theory to Implementation. May 3 - 6, 1998. pp. 369 - 376. Water
Environment Federation.
Hansen, R.(1997) "Bioassessment for intermittent central Texa~ streams." In: Effects of Watershed Development
and Management of Aquatic Ecosystems. Proceedings of an ~ng Foundation conference. Snowbird, Utah,
August 4-9, 1996, pp. 57 - 68. ASCE, New York.
Pantalion, J, A. Scharlach, and G. Oswalk (1995) "Urban retrofit BMPs in Austin, Texas." Water Environment
Federation 68th Annual Conference & Exposition. Miami Beach, Florida, October 21 -25, 1995. Surface Water Quality
and Ecology, pp. 531-538.
Schueler, T. (1994) "Developments in sand filter technology to improve stormwater runoff quality," Watershed
Protection Techniques, 1(2):47-54.
Schueler, T. (1994) "First flush of stormwater pollutants investigated in Texas," Watershed Protection Techniques,
1 (2):88-90.

R0018476

Trevino, J. (1997) "Dragonflies as an indicator of pond water quality," Watershed Protection Techniques,
2(4):533-535.
U.S. Environmental Protection Agency (September 1993) Urban Runoff Pollution Prevention and Control
Planning. EPA/625/R-93/004. Office of Research and Development, Cincinnati, Ohio.
U.S. Environmental Protection Agency Region 5, Watershed Management Institute Inc. (1997) Institutional
Aspects of Urban Runoff Management, Chicago, Ill.
George C. Chang
City of Austin Watershed Protection Department
206 East 9th Street, Suite 16101
Austin, TX 78701
(512) 499-2888
7.2.2

Bellevue, Wash.
SW Community Characteristics
Population
¯ Sewer Area
¯ Annual Rainfall
¯ # of SSO Discharge Points

100,000
19,000 Ac
35" - 40"
>100

Distinctive SW Community Attributes

.:. i

¯ One of the first communities to establish SW utility
¯ Rate structure based on runoff volume generated
Bellevue has a long history of SW management. It was one of the first communities in the U.S. to establish a
SW utility district and to develop a method for local financing of both flood control and water quality enhancements. Bellevue is a rapidly growing community near Seattle, with a population of about 87,000 (1990 census) and
covering more than 30 square miles. The area receives 35 to 40 inches of rainfall a year with a separate drainage system. The SW is discharged to many small heavily urbanized streams which lead to Lake Washington.
Washington state law was changed in 1965 to allow the establishment of utilities as a funding mechanism for
SW control. The city established its storm and surface water (SSW) utility in 1974, after several years of discussion
and planning based on citizen concerns about declining water quality in Bellevue streams. The SSW utility’s founding mission was "to maintain the hydrological balance, to prevent property damage, and to protect water quality;
for the health, safety, and enjoyment of citizens and the preservation and enhancement of wildlife habitat." During
the initial five years, the utility focused mostly on runoff volume and velocity, and erosion control. After these fundamental problems began to be addressed, the utility was able to shift its focus to also include water quality
objectives.
A critical part of the development of the SSW utility was the establishment of a rate structure based on volumetric runoff coefficient (Rv) generated:
:";
" .;
...

¯
¯
¯
¯
¯

undeveloped (Rv <0.25),
light (0.25 <Rv<0.4),
moderate (0.4<Rv<0.5),
heavy (0.5<Rv<0.75), and
very heavy (0.75<Rv<l.0).

¯

Onsite runoff controls result in rate reductions. A major public education program was conducted to emphasize the benefits of the utility and the costs. In 1991, the average single-family household paid about $90 per year to
the SSW utility. The 1986 budget was about $4.3 million, and the 1980 to 1986 capital improvement budget was

¯:

~hm~kiag ~ Oi/~ia ~ Uriah Wet Wee/Mr dbeMm~
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$13 million. In 1997, the SW program was funded at about $450,000 per year from permit fees, and the erosion and
sediment control program is funded at about $500,000 per year from the SW utility fee and permit fees. Both programs have a combined staff of two administrators, three full-time development reviewers (plus four part-time
reviewers), four inspectors (plus two part-time inspectors), and three others, including support staff.
Some opposition continued to the utility fee within the city, but it has subsided greatly as the citizens understand the benefits of the utility. The main benefit is in preventing problems instead of responding to existing problems, which tends to diminish the utility’s perceived value. Adding a stronger component to more adequately
address water quality issues is a future challenge being currently addressed by Bellevue.
Preferred SW practices include wet detention ponds, grass roadside drainage swales, catchbasins, oil-water
separators, and filter~. Ground infiltration practices are not allowed due to slowly percolating soils and problems
with these practices in the past. During 1992 and 1993, 13 biofiltration facilities, 8 extended dry detention ponds,
and 1 filtration facility were installed.
The SSW major programs include:
’~

.~

¯
¯

capital improvement (by 1991, 11 ponds with real-time control had been established for flood control);
operations and maintenance (operating flood control facilities to minimize fishery impacts, consulting
to solve private drainage problems,inlets
and storm
with private property owners
cleaning
drainage,
repairing structural facilities, emergency response, etc.);
¯ water quality (routine monitoring of all receiving waters, stream enhancement and lake restoration projects, inspection of private SW systems, etc.);
¯ development regulations (using the city’s land use authority to regulate construction, enforce clearing,
grading, and development of sensitive areas, inspect construction sites, etc.);
¯ public education (award-winning "stream teams" and "business partners for clean water" programs,
etc.); and
¯ administration (polity development, tinancial management, rate administration, drainage planning, etc.).
Bellevue participated in NURP, resulting in much data on local characterization and control effectiveness.
With this local data, the city applied for a general NPDES permit for SW in 1985, more than ten years before the SW
NPDES permit program was established for the country.
The SSW utility operates a spill response team on 24-hour call to respond to accidents or citizen calls for inappropriate or illegal discharges to the drainage system or streams. It also operated one of the first oil recycling programs in the nation.
The Bellevue SSW utility efforts have succeeded because:
¯

I

¯
¯
¯
¯

the utility is a unified agency (although city reorganization in 1993 resulted in the erosion and sediment
control program being assigned to a different city unit);
the utility has the backing of strong regulations;
the utility has strong citizen support;
all enforcement and maintenance activities are staffed within the utility; and
the utility coordinates extensively with other agencies and governments in the region.

The SSW utility programs do have some current conflicts with other city programs, such as biofiltration conflicting with the city’s land use code landscaping requirements, and the preferred use of swales conflicting with the
city’s transportation code.
References and Contacts:
Bissonnette, P. (1986) "Bellevue’s Urban Storm Water Permit and Program." In: Urban Runoff Quality -Impact and Quality Enhancement Technology. Proceedings of an Engineering Foundation Conference. Henniker,
Hew Hampshire.
City of Bellevue Utilities Department (October 1993) Business Partners of Clean Water: Water Quality Protection
for Bellevue Businesses.
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Hansen, N.R. (1991) "The stormwater utility as a local regulatory tool." In: Nonpoint Source Watershed
Workshop, Seminar Publication. EPA/625/4-91/027¯ U.S. Environmental Protection Agency. Washington, D.C.,
Nonpoint Source EPA News-Notes, #11. March 1991.
U.S. Environmental Protection Agency Region 5, Watershed Management Institute Inc. Institutional Aspects of
Urban Runoff Manageraent, Chicago, Ill.
Rick Watson
City of Bellevue
301 ll6th Avenue Southeast
Suite 230
Bellevue, WA 98009-9012
(425) 452-4896
FAX: (425) 452-7116
E-mail: rwatson@ci.bellevue.wa.us
7.2.3

Denver, Colo.
SW Community Characteristics
¯
¯
¯
¯

Population
Sewer Area
Annual Rainfall
# of SSO Discharge Points

> 1,000,000
>100,000 Ac
15"
2,000

Oistinctive SW Community A~tributes

:"
:-’. ::.
~.."

¯ Successful SW utilities
¯ Flood control receives more emphasis than water quality
Denver is known for its efforts in flood control in an arid, high elevation area that receives large amounts of
runoff from upstream areas. The city’s efforts to develop and evaluate site-specific SW quality control practices and
its experiences with utility district are also noteworthy.
Denver was incorporated in 1858 and had a population of about 470,000 in 1990. The city covers an area of
about 155 square miles and is at an elevation of more than 5,000 ft. The area receives only about 15 inches of rain a
year and experiences cold and long winters. The separate stormwater system has more than 1,000 outfalls in the
metropolitan area that discharge into small streams that, in turn, eventually discharge into the Platte River. Rain
occurs on about 60 days a year, but only about 30 storms per year are of sufficient size to produce runoff.
The Urban Drainage and Flood Control District (UDFCD) serves an area of about 400 square miles, having a
total population of more than 2 million. Flood control has received the most emphasis from the district, and receiving water quality problems are not generally thought to be associated with wet weather flows because of other
influencing factors. However, a watershed approach has been taken locally where urban runoff, municipal point
sources, and industrial point sources are being addressed. Federal and state regulatory requirements are the major
driving forces behind local wet weather flow water quality control efforts.

¯ ...

Denver was a participant in NURP in the early 1980s, monitoring several catchments and control practices
over several years.
About $4 million has been spent in the past on wet weather pollution control efforts, and about $10 million is
projected to be spent in the future, coming from increased taxes, user fees from the utility district, and by reallocation of funds from other municipal activities. The UDFCD is coordinating NPDES SW permit activities for the cities
of Denver, Aurora, and Lakewood. As more communities in the Denver area are required to participate in the

¯
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¯
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NPDES permit program, the UDFCD will be available to assist these other areas also. A joint task force was created
in 1990 to define the goals, objectives, and responsibilities necessary to meet the needs of the permit process. The
initial goals were to:
¯
¯
¯
¯
¯
¯
¯
¯

coordinate application efforts of the three cities,
jointly negotiate application requirements with the state of Colorado,
jointly conduct activities whenever possible,
share knowledge and experience,
facilitate use of resources of other organizations,
evaluate candidate SW control practices,
develop dry weather screening work plan, and
develop a joint SW monitoring program.

In addition to helping to coordinate these activities, the UDFCD, in conjunction with local colleges, also conducts erosion control training courses for local contractors.
The NPI~ES SW permits were issued by the state to the three cities in May 1996. All permit requirements must
be implemented within three years. Some of the permit requirements, such as street and inlet cleaning and trash
removal from channels, has been an on-going activity, but other activities will need to be implemented, including:
¯
¯
¯
¯
¯
¯

:.:i
tion.
~:.-"
"-.~

annual reporting and cost estimates,
industrial facilities program,
municipal facility runoff controls,
wet weather monitoring program,
dry weather sampling protocols, and
other major programs (including pt~blic education, new development planning procedures, and construction site sediment control).

Local construction site erosion control efforts typically include mulching, diversions, filter fencing, and sedimentation practices. Stormwater control is accomplished through many activities, including public works practices
(street and inlet cleaning, litter control, oil/water separators, inappropriate discharge elimination, grass swales, and
grit chambers), infiltration (porous pavement and grass filters), sedimentation (wet detention ponds and wetlands),
and other activities (including dry detention ponds, filtration, and public education). The performance of many of
these devices has been determined through local monitoring. The district identified severe problems with typically
constructed sand filters, such as clogging caused excessive bypassing of untreated water. Design guidelines need to
be modified to account for expected high suspended solids loadings and to enable more efficient maintenance.
Monitoring a wet pond followed by a series of wetland cells showed moderate to high levels of control of many pollutants over a wide range of runoff conditions.
Stream restoration along the Platte River has also been successful. Denver is well known for Confluence Park,
a $7.5 million project that incorporates flood control, boating access, recreation, 5 acres of wetlands, wildlife and
aquatic habitat, plus a cooling water diversion structure for a power plant. Denver also had constructed more than
12 miles of recreational trails along the South Platte River within the city, which connects with six other trails having
an additional 50 miles.
References and Contacts:
Doerfer, J. (1996) "First municipal stormwater permits ~ssued in Colorado," Urban Drainage and Flood Control
District Flood Hazard News, 26(1):5, Denver, Colo.

,¯

Doerfer, J. (1997) "Municipal stormwater permit implementation activities," Urban Drainage and Flood Control
District Flood Hazard News, 27(1):8, Denver, Colo.
Eisel, L.M., and B.S. Kolstad (1995) "The lower central South Platte River through Denver," Urban Drainage
and Flood Control District Flood Hazard News, 25(1):1, Denver, Colo.
MacKenzie, K.A.(1997) "Re-Greening efforts along the Platte," Urban Drainage and Flood Control District Flood
Hazard News, 27(1):5, Denver, Colo.
Olson, S. (1994) "Training program in stormwater management during construction,"Urban Drainage and Flood
Control District Flood Hazard News, 24(1):17, Denver, Colo.
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Urbanos, B. (1997) "Field evaluation of a stormwater sand filter," Watershed Protection Techniques, 2(4):
536-538¯
Urbanos, B.(~991) "A cooperative approach to preparation of an NPDES application,"Urban Drainage and Flood
Control District Flood Hazard News, 21(1):1, Denver, Colo.
Schueler, T. (1994) "Performance of a stormwater pond/wetland system in Colorado," Watershed Protection
Techniques, 1(2):68-70.
Stevens, M.A.(1997) "South Platte in metropolitan Denver -- A river in transformation," In: Effects of Watershed
Development and Management on Aquatic Ecosystems, pp. 439 - 458. An Engineering Foundation Conference,
Snowbird, UT, August 4 - 9, 1996. ASCE, New York.
Wullman, J.T. (1993) "Application of nonpoint source loading relationships to lake protection studies in
Denver, Colorado¯" In: Proceedings Watershed "93, A National Conference on Watershed Management. March 21 - 24, 1993,
pp. 557 - 564, Alexandria, Va.
Ben Urbonas
Urban Drainage and Flood Control District
2480 West 26th Avenue, #156B
Denver, CO 80211
(303) 698-1433
E-mail: burbonas@udfed.org
7.2.4

Milwaukee, Wis.
SW Community Characteristics

¯
¯
¯
¯

Population
Sewer Area
Annual Rainfall
# of SSO Discharge Points

630,000
61,500 Ac
30"
Unknown

Distinctive SW Community A~ibutes

¯ Extensive SW quality information
¯ Watershed approach and nonpoint source pollution control
Milwaukee has a great deal of SV~ quality information and a state regulatory program that has put these data
to good use in a watershed context.
Milwaukee was incorporated in 1846 and has bt.~n known as a heavily industrialized city, although it is more
diversified now. It had a population of abut 630,000 in 19~0 and a land area of about 96 mi2. Its elevation is about
600 ft. The central part of Milwaukee has a combined ~ system, but the vast majority of the city and most of the
surrounding communities have separate storm drama~ The storm drains flow to Lake Michigan, with most
stormwater flowing from the Milwaukee, Kinnickinm¢. and Menomonee Rivers (which form the inner harbor) from
urbanized tributaries (such as Lincoln Creek). The annual rainfall in Milwaukee is about 30 inches, and snow cover
is common for several months each winter. Winter temperatures can be severe and snowmelt is an important contributor to urban runoff pollution, in addition to rainfall induced runoff.
Stormwater quality management in the Milwaukee area was initiated as part of the Wisconsin Priority
Watershed Program. This program (one of the oldest in the nation funding nonpoint pollution abatement) was
developed in 1978 to help combat both urban and rural nonpoint sources of pollution. An important element of the
program is retrofitting control practices in both rural and urban areas. Initially the program was heavily involved in
rural areas, with technical assistance from the National Resources Conservation Service (NRCS). A unique aspect of
the program is that it is implemented on a watershed and not on a political jurisdiction basis. Of the state’s 330
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watersheds, 130 (mostly located in the southern part of Wisconsin) will likely require comprehensive management
activities to control nonpoint pollutants. A 25-year plan was developed in 1982 that requires the start’up of about
eight or nine new watershed abatement efforts per year. The watershed plans are prepared by the state with cooperation and reviews by local government agencies. They contain detailed analyses of the water resources ob}ectives
(existing and desired beneficial uses including the problems and threats to these uses), the critical sources of problem pollutants, and the control practices that can be applied within each watershed. The plans also include implementation schedules and budgets to meet the pollution reduction obiectives.
Each plan requires one year to prepare, including the necessary fieldwork. Various field inventory activities
are needed to prepare the plans, including aquatic biology and habitat surveys to identify existing and potential
fishery uses, streambank surveys to identify the nature and magnitude of streambank erosion problems and to help
design needed controls, field and barnyard surveys to supply information needed to estimate and rank their pollution potentials and to design farm control practices, and urban surveys needed to evaluate urban runoff pollution
potential and its control.
Urban planning was initiated in 1983 in the Milwaukee and Madison areas, with other urban areas of the state
following. The urban practices eligible for cost sharing identified in these plans have included streambank protection, detention basins, and infiltration devices for existing urbanized areas. Construction site erosion controls are
also usually required as a condition for a grant agreement in an urban area, but they are not eligible for state cost
sharing. About $3 to $5 million per year will be used by the nonpoint source program over a 20-year period in controlling urban runoff.

¯ .:.
~"

The Wisconsin nonpoint source plan addresses watersheds, not just political areas. The Milwaukee River
basin contains 500 streams, 100 lakes, and 60,000 acres of wetlands in its 900-square-mile watershed. The city of
Milwaukee is at the terminus of the river, where it discharges into Lake Mich. The water quality in the watershed
varies dramatically, from excellent in many headwater trout streams to poor in the heavily urbanized southern portions of the basin. The Milwaukee Basin Priority Watershed Program started in 1985 as a voluntary program to
address both urban and rural ~ources of nonpoint pollution. More than 500 rural landowners and 26 local governments have participated in the program, with total local and state investments of about $40 million.
An outcome of the Milwaukee River South Watershed plan included goals for reducing urban SW discharges.
These goals were 50°/,, reduction for suspended solids and heavy metals, and 50’~,, to 70’~,, reduction for phosphorus.
The city cleanup program has four elements:
,
,
¯

local controls on construction erosion,
improved SW management,
better urban housekeeping, and
streambank erosion controls.

The city identified construction site erosion as the leading cause of sediment into the Milwaukee River South
watershed. Of the annual 26,000 tons of sediment, about 62% comes from construction sites, while only 16% comes
from cropland, with the remainder from urban SW and streambank erosion.

q
..:
¯

A Wisconsin Pollutant Discharge Elimination System permit (under EPA NPDES authority) was issued to
Milwaukee in October 1994. It covers SW discharges from more than 200 major outfalls to area streams and Lake
Mich. The permit addresses discharges from Milwaukee and another 26 local communities. These communities each
pay the Wisconsin Department of Natural Resources $5,000 per year as a permit fee, totaling more than $1 million
for the 5-year permit period.
An important part of the Milwaukee wet weather flow program is monitoring urban streams to identify and
quantify actual receiving water problems. Milwaukee participated in the early International Joint Commission studies with Canada to characterize discharges into the Great Lakes. Milwaukee was also a participant of NURP in the
early 1980s. During NURP, eight single land use catchments were extensively monitored for three years in cooperation with the U.S. Geological Survey. The benefits of street cleaning as a pollutant discharge reduction practice were
included in this effort. Snowmelt characterization monitoring and effects of de-icing compounds have also been
extensively studied in Milwaukee. Recently, detailed studies on toxicant sources, effects, and controls have also been
conducted in Milwaukee, including a study conducted in heavily urbanized Lincoln Creek (a 19mi.2 watershed,
9 miles long). A seven-tiered indicator program, incorporating many physical, chemical, and biological tests, was
simultaneously conducted which identified long-term toxicity problems likely associated with re-suspended contaminated sediments having high levels of organic compounds. It was found that discharges of these fine sediments
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could be significantly reduced through the use of well-designed and maintained wet detention basins. The instream
toxicity monitoring methods developed and used during the Lincoln Creek study can be used by other municipalities to answer the f.ollowing basic questions:
¯
¯
¯
¯

Are toxic conditions present?
What is causing the toxicity?
How much is too much urbanization? and
Can SW controls reduce these problems?

The benefits of SW controls have also been evaluated in Milwaukee, especially grass swales, wet detention
ponds, and underground devices for critical source areas. The Southeastern Wisconsin Regional Planning
Commission also prepared a comprehensive report documenting costs associated with construction site erosion and
SW control.
[n addition, the Wisconsin Nonpoint Source Program includes an important public education component.
Milwaukee conducted a survey to identify the most likely successful public education program. The more than
3,000 responses indicated that TV news stories, newspaper articles, targeted newsletters, and pamphlets would be
most effective. Site visits, workshops, and videos were unlikely to be successful. The survey also found that more
than 90% of Milwaukee respondents were willing or are already doing activities to protect water quality (recycling
used oil, separating household hazardous wastes, limiting landscaping chemicals, controlling dog wastes, etc.).
Virtually all of the respondents rated the local waters as poor to fair and less than 10% used the local waters for any
recreational activities. However, more than half were willing to pay more than $50 per household per year for programs to protect and restore local waters.
References and Contacts:
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7.2.5

Orlando, Fla.
SW Community Characteristics
¯
¯
¯
¯

.

Population
Sewer Area
Annual Rainfall
# of SSO Discharge Points

165,000
100,000 Ac
50"
1,000

Distinctive SW Community Attributes
¯

,.~
.

Recipient of EPA’s SW award in 1990

Orlando is known for its long history of SW management, including receiving the U.S. EPA’s SW award in
1990. The city has extensive local data, especially concerning the performance of SW controls in itsunique
area,
which has heavy rains, fiat topography, high groundwater, and highly percolating sandy soils.
Orlando is located in central Florida and had a 1990 population of about 165,000. The area receives about
50 inches of rainfall each year, mostly occurring in the summer. Most of the area is underlain with sandy soils.
Therefore, urban development produces dramatic increases in runoff volumes and rates as the highly percolating
soils are covered with impervious surfaces. The infiltrating water recharges the Floridan Aquifer, the major drinking
water supply for most of central Florida. The area is relatively fiat, at about 100 feet elevation. The city of Orlando
contains 82 named lakes and sqveral hundred drainage wells that receive SW runoff from the separate storm
drainage system.
Florida began to investigate SW pollutant sources in the 1970s as part of the Section 208 requirements of the
Clean Water Act. The Florida Department of Environmental Regulation and 12 regional agencies received many
large Section 208 grants to assess the extenf of the state’s nonpoint pollution problem and to develop technical and
administrative methods for treatment and control. The state had authority to draft regulations pertaining to SW control as part of its existing environmental laws. The first official state regulation addressing SW was adopted in 1979
based on the results of the Section 208 studies that found urban SW was responsible for:
¯
¯
¯
¯

80 to 95% of the heavy metal loadings to Florida surface waters,
almost all of the sediment deposited in state waters,
450 times the suspended solids and 9 times the BOD loads compared to typical municipal wastewater
treatment facilities, and
nutrient loads about the same as those being discharged from typical municipal wastewater treatment
facilities.

The state regulations were revised several times for clarification and to ensure long-term operation through
adequate maintenance and better design.
The Florida Department of Environmental Regulation requires SW controls for new development. The
requirements specify that the first 0.5 inch of runoff, or’the runoff from 1 inch of rain, whichever is greatest, be
treated. This regulation is thought to result in about 80% to 85% of the annual pollutant loads being treated.
Orlando published one of the earliest SW management guides (Orlando Urban Storm Water Management Manual)
in 1984 to assist developers in meeting these requirements. Stormwater wet detention ponds, excavated into the
groundwater, were the first controls commonly used. Research has investigated the performance of these and other
devices, including their potential impacts on groundwaters. Outfall screening devices and street cleaning (especially
in March when the leaves from oak trees fall) were also thought to be an effective control for lakes. Sand filters,
grass swales, wetlands, and alum injection have also been used and tested in the Orlando area.
The Orlando urban stormwater management program was established in the early 1980s to address increasing
SW runoff quality and quantity problems resulting from new development. Orlando sponsored a lake assessment
study in 1983 to evaluate the city’s lakes in response to residents complaints of deteriorating water quality. The
assessment study resulted in a priority listing of lakes needing remediation assistance. Large regional facilities (such
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as the Lake Greenwood Urban Wetland project) have been retrofitted in existing urban areas, and alum injection
facilities have also been added to several existing urban lakes.
The preferred sW control practices in Orlando are off-line retention, filtration, and both dry and wet detention
ponds. Source controls, as described in the local manual, are encouraged. The performance standards are to reduce
the annual average suspended solids loadings by 80%.
The city received its NPDES SW permit and funds local oversight through the Orlando SW utility. The current
utility fee is $36 per residential household equivalent per year. The total annual budget is $1.25 million, of which
about 90% is from the utility fee. The utility has four administrators, four engineers, 18 inspectors, two scientists,
and five clerical support staff. Educational programs are a voluntary component of the program, with the utility
presenting more than 40 programs each year to educate the general public about SW management. Local volunteers
also participate in the Florida Lake Watch program. The city has a limited program to monitor the water quality in
the city’s lakes to measure success of the SW management program. As noted previously, numerous research projects have also been conducted in Orlando to evaluate the performance of SW management practices.

~¯

References and Contacts:
Livingston, E.H. (1986) "Stormwater regulatory program in Florida." In: Urban Runoff Quality --Impact and
Quality Enhancement Technology. Proceedings of and Engineering Foundation Conference, Henniker, New
Hampshire, June 23 - 27, 1986, pp. 249 - 256. ASCE, New York.
Schueler, T. (1994) "Runoff and groundwater dynamics of two swales in Horida." Watershed Protection
Techniq,~es, 1(3):120-121.
Schueler, T. (1995) "Pollutant removal pathways in Florida swales." Watershed Protection Techniques, 2(1):
299-301.
Schueler, T. (1996) "Vegetated rock filter treats stormwater pollutants in Florida.’" Watershed Protection
Techniques, 2( 2):372-374.
Schueler, T. (1997) "Influence of groundwater on performance of stormwater ponds in Florida," Watershed
Protection Techniq~es, 2( 4):525-528.
U.S. Environmental Protection Agency Region 5, Watershed Management Institute Inc. Institutional Aspects of
Urban Runoff Management. Chicago, Ill.
Zeno, D.W. and C.N. Palmer (1986) "Stormwater management in Orlando, Florida." In: Urban Runof~Quality -hnpact and Quality Ent,ancement Technology. Proceedings of and Engineering Foundation Conference, Henniker, New
Hampshire, June 23 - 27, 1986, pp. 235 - 248. ASCE, New York.
Kevin McCann
Orlando, FL
(407) 246-2370
FAX: (407) 846-2512
E-mall: kmccann@ci.orlando.fl.us

7.3 SW Case Histories and Benchmark Data Discussion
7.3.1

General SW Discussion
Community accomplishment~ in addressing SW concerns are highly varied throughout the U.S. In most cities,
very little has been done beyond basic SW drainage. In a few communities (such as those selected for discussion in
the case studies), early concerns by the public about declining water quality resulted in attempts to manage SW
quality. After drainage problems were brought under control, usually through master planning and the construction
of large-scale facilities, construction erosion control was usually implemented. With these important considerations
addressed, some of the communities were able to address SW quality. Some stressed controls for new developments, while a very few examined retrofit opportunities (Wisconsin’s Priority Watershed Program, for example).
Historically in almost all communities in the U.S., SW management only addressed drainage issues, because
scarce local resources were needed for more pressing issues. Such communities are only able and willing to

participate in SW management at the most basic and minimal level. Without specific guidance and requirements
contained in local and state ordinances, very little SW quality management was conducted in most communities. In
fact, some communities backed off from prior rigorous attempts at SW quality management to more minimal efforts
that barely meet existing regulations.
With the Clean Water Act SW NPDES permit program in place, SW quality management is no longer a luxury
program only being conducted in rapidly growing sunbelt communities that have the resources and motivation.
Because of the large number of communities involved in the first and second phases of the NPDES SW permit program, the federal and state approach has been to define relatively basic requirements for the permits, with generally
few specified control goals. Obviously, submitting all the municipal permits (along with the new industrial SW permits required at the same time) has produced a financial, logistic, and management problem for state agencies and
EPA regions. It is apparent that the main goal was to get the permits issued in a timely manner, while accomplishing
such basic and necessary goals as drainage area characterization information; screening for inappropriate discharges
at storm drain outfalls; starting erosion control programs; establishing local authority over the drainage system; and
developing a financial basis for management of the program. Even with the relatively simplified permit process and
requirements, however, large municipalities (in phase one of the program) often spent more than $1 million each to
gather the necessary information and to prepare and submit the permit applications.
The requirements included in the issued permits rarely specified any control goals or management needs
beyond conducting an outfall monitoring program of about three storms a year at about five land use sites. The permits are generally issued for 5 years, with the expectation that specific control requirements would be added during
subsequent periods as local problems become better defined. Nearing the tenth year of the SW NPDES program,
medium cities (between 100,000 and 500,000 population) have also submitted permit applications and most have
received their initial permits, and small communities (greater than 10,000 in population) are to be included in the
program within a year. Therefore, the SW permit program burden on the regulatory agencies has increased, with little opportunity for increased site-specific control objectives to be included in the permits. The role of TMDL allocations was to be a tool to determine allowable discharges of SW and point source permits to a watershed’s receiving
waters. However, there is still much concern, al~d therefore delay, in allocations.
Most of the specific accomplishments of SW quality have occurred in communities with flooding/drainage
problems, scarce water resources, and the financial ability (usually through local funding mechanisms). Specific
requirements by local communities, and some state agencies, are the driving force behind these major accomplishments. Federal legislation now requires SW quality management at most levels of government. However, the direct
application of approaches from the few communities currently having successful SW quality management programs
may not be workable. All these communities have found that advances have been slow and greater public awarehess and understanding (especially when local funding is involved) is needed. Specific guidance and requirements,
along with strenuous enforcement, are also necessary components of successful programs; voluntary efforts by
themselves are rarely adequate.

i.

~
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7.3.1.1 Stormwater Quality Problems as the Driving Force
The main purpose of treating SW is to reduce its adverse impacts on receiving water beneficial uses.
Therefore, any urban SW runoff study must assess the detrimental effects that runoff is actually having on receiving
water. Urban receiving waters may have many beneficial use goals, including:
¯
¯
¯
¯
¯

stormwater conveyance (flood prevention);
biological uses (warm water fishery, aquatic life use, biological integrity, etc.);
non-contact recreation (linear parks, aesthetics, Ix~tin~, etc.);
contact recreation (swimming and wading); and
water supply.

With full development in an urban watershed and no SW controls, it is unlikely that any of these uses can be
attained. With less development and the application of SW controls, some uses may be possible. But unreasonable
expectations should not be placed on urban waters, as the cost to obtain these uses may be prohibitive. With fullscale development and lack of adequate SW controls, severely degraded streams will be common. However, SW
conveyance and aesthetics should be the basic beneficial-use goals for all urban waters. Aquatic life use should also
be a goal, but with the realization that the natural stream ecosystem will be severely modified with urbanization.
Certain basic SW controls, installed at the time of development, plus protecting stream habitat, may enable
partial realization of some of these basic goals in urbanized watersheds, but careful planning and optimal utilization
of SW controls are necessary to obtain these basic goals in most watersheds. Water contact recreation, consumptive
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fisheries, habitat for sensitive aquatic organisms, and water supplies are not appropriate goals for most urbanized
watersheds. However, these higher uses may be possible in urban areas where the receiving waters are large and
drain mostly undeveloped areas.
The latest National Water Quality Inventory released by the U.S. EPA showed only slight improvement in
attaining beneficial uses in the nation’s waters. Urban runoff was cited as the leading source of problems in estuaries, primarily from nutrients and bacteria. Problems in rivers and lakes were mostly caused by agricultural runoff,
with urban runoff the third-ranked source for lakes and fourth ranked for rivers. Bacteria, siltation, and nutrients
were the most significant problems in rivers and lakes.
In general, urban SW runoff monitoring has indicated that the biological beneficial uses of urban receiving
waters are most likely affected by habitat destruction and long-term pollutant exposures (especially for macroinvertebrates via contaminated sediment), while documented effects from acute exposures to toxicants in the water column are rare. Receiving water pollutant concentrations resulting from runoff events and typical laboratory bioassay
test results have indicated few significant short-term receiving water problems. Therefore relating actual receiving
water problems to conventional numeric standards is difficult. Interest in developing special wet weather standards,
especially considering contaminated sediments, intermittent exposures to high flows, and habitat destruction exists.
Using local reference stations for comparison is usually necessary to identify local problems and the needed extent
of SW discharge reductions.
7.3.1.2 Changes in Stormwater Management and Attitudes with Time
In 1967, researchers at the University of Wisconsin distributed a survey to engineers in the state, the main
objective of which was to determine the level of service considered adequate. This questionnaire explored design
procedures and policies. In 1997 a survey by the University of Alabama at Birmingham was mailed to over 350
recipients in engineering firms and municipal water authorities across the nation. This recent survey was designed
to examine changes in design methods, objectives, and understanding of SW quality problems over this 30-year
period. The university received about 85 responses (mostly from Minnesota, Ohio, New York, Florida and
California), about half of’whom were consulting engineers in private practice and the other half engineers with
municipalities. Tables 7-7 and 7-8 present the findings from the 1997 survey and compare them to the 1967 survey.
7.3.2
7.3.2.1

SW Questionnaire Finding~
SW Community Statistics
The returned SW benchmark questionnaires cover communities with a wide range of conditions and receiving
waters. Most discharge SW into rivers, streams, or lakes, but the ocean, groundwater, and estuaries are also represented by one city each. Almost all communities discharge into several different types of receiving waters.
Three communities (Boston, Denver, and Detroit) have populations greater than 1 million, while the other 12
cities have populations less than 500,000. All manage total drainage areas of more than 1,000 acres (most greater
than 10,000 acres) and had more than 50 outfalls (except for Orem, Utah, which reported less than 10 discharge
points). Annual rainfall was less than 20 inches for three cities (Burbank, Denver, and Orem), between 20 and 30
inches in one city (Fridley), between 30 to 40 inches in six cities (Austin, Bellevue, Detroit, Hillsboro, River Falls, and
Struthers), and more than 40 inches in four cities (Birmingham, Boston, Frederick, and Orlando).

R0018487

Table 7~8.1997 Stormwater Manngemen~ Oeaign Survey Responses
Practice

Response (Percentage of Respondents if Reported)

Design Storm Used

5 year
(10%)

10 year
(42%)

25 year
(7%)

100 year
(9%)

Combination
(31%)

Regional
(13%)

Method of Design

Rational
(41%)

Tools Used

Computerized tools
(86°/o)

SWMM
(25%)

HEC-1
(17%)

Manhole covers
popping off

Water rising
above curbs

Water in
Basements

Conditions of Failure
Water Quality Concern

Sediment
(60°/,,)

NRCS (SCS)
(14%)

Nutrients
(35%)

Metals
(34%)

Oil & Grease,
Bacteria,
Toxicants,
Floatables,
and Salts.

Staying
within
regulated
discharge
limits

Table 7-9. Stormwater Management Design Survey Comparison 1967 versus 1997 Results

1967 Survey Responses

1997 Survey Responses

Design Storm

5 to 10 year (70%)

Approximately the same range,
most using the 10 year.

Method of Design

Rational
(Most cities misapplied the runoff
coefficient or rainfall intensity)

Rational
(Understood the use of
~fime of Concentration)

Indicator of Failure

Water ponding at inlets
Water ponding in back yards,

Water ponding at inlets, but
not a prevalent concern. Not a high
priority for today’s
design engineers.

Water Quality Concerns

Sediments, Nutrients, Metals, Oil & Grease, Bacteria, Toxicants,
Floatables, Salts, and Staying within regulated discharge limits.

Few cities reported annual SW discharge quantity; however, the quantity may be estimated using a few
assumptions. As an example, for the smallest reported service areas of 1,000 acres and 10 inches of annual rainfall
with a reasonable arid area volumetric runoff coefficient of 0.2, the annual runoff volume would be about 50 million
gallons. In a small city of only 10,000 acres (15 square miles), with an annual rainfall of 30 inches and a Rv of 0.3, the
annual SW runoff discharges would be increased to more than 2,500 million gallons.
7.3.2.2 SW Public Participation
Only five communities (Birmingham, Frederick, Fridley, Orem, and Struthers) reported no public participation. However, at least Birmingham and Frederick do have public participation programs, but the responders possibly thought that their programs did not include any of the program elements listed. It is hard to imagine that public
hearings would not be used for all major public works projects associated with SW projects.
Signs and general public education were most commonly indicated methods for informing the public, while
the more successful TV addresses and newsletters were parts of only two community efforts. The least successful
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tools, neighborhood meetings and videos available for loan from the local libraries, were not listed by any of the
respondents. Bellevue sponsored community educational projects, and receiving water monitoring by citizen volunteers was reported by. Austin and Orlando. As part of its NPDES permit requirements, Birmingham is starting a new
monitoring effort using local volunteers to investigate inappropriate discharges into storm drainage.
Basement flooding, along with general water quality, were the most commonly listed public concerns (11 and
9 cities, respectively). Aquatic life, street flooding, general recreation, water contact recreation, and public health
were all noted by 3 cities each.
7.3.2.3 SW Systems Characteristics
Seven responding cities did not have a mathematical model of their SW systems, while three did. However,
all (except Birmingham and Orem) indicated that a watershed approach has been taken.
Almost all cities included municipal and industrial point sources plus urban runoff among their current pollutant abatement efforts. Four communities indicated that agricultural runoff was also being controlled in their watersheds. Control efforts for the same targeted pollutant sources were generally expected to remain in the future.
However, little documented performance information for urban runoff abatement efforts is available from the cities.
Most cities listed estimated abatement levels only, with no monitoring programs either in the receiving waters or at
outfalls to quantify any discharge reductions.
7.3.2.4 Issues Drivin$ SW Technical Considerations
Only three cities (Birmingham, Boston, and Frederick) indicated that a SW facility plan was not started yet,
three (Austin, Bellevue, and Detroit) indicated that the facility plans were completed, while six others indicated that
plans were in progress.
All respondents indicated that regulatory requirements were the main driving force in their SW quality management efforts, with the exception of Boston. Litigation and lawsuits were also primary motivation sources for SW
abatement in three cities. Five of the cities had no permitted facilities, while three cities listed up to 10 permitted
facilities, and one city (Frederick) listed more than 100 permitted facilities.

~
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Water quality criteria for local receiving waters included the following parameters (in order of most frequent
mention): bacteria, dissolved oxygen, nutrients/floatables (tie), BOD/toxicants/sediment (tie), and finally temperature and heavy metals (only one city each).
Cost/benefit analyses were used by six cities, but regulatory requirements directed the selection of the abatement technology in 11 of the cities. Almost all technologies (construction site erosion controls, public works practices, and sedimentation) were being used by almost all communities. Infiltration practices were the least popular
option.
7.3.2.5 SW Financial Considerations
Only Detroit listed significant past expenditures for past SW abatement efforts (at more than $500 million),
while five others (Austin, Boston, Denver, Orem, and Struthers) all listed less than $10 million. Detroit also listed a
similar level for future expenditures, whi°le the others remained the same, except for Denver and Orem which
expected an increase of $10 million to $,50 million. Birmingham is starting a stream corridor protection program at a
cost of about $30 million, as part of the settlement of a local lawsuit concerning wet weather flow pollution
abatement.
The funding sources were varied, with fees from utility districts being most common (five cities), followed by
"other" (four cities), then increased sewer rates, state grant money, federal grant money, and increased taxes (tied
with three cities each), and finally revolving loans (two cities).
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CHAPTER 8.0

COST-BENEFIT ANALYSIS
...i

8.1

i~..
~:-

The Syracuse, N.Y., case study serves as a good example of a cost-benefit approach to abating wet weather
pollution in that the decision-making process involved all the critical components of the community, from the technical engineers to the municipal government budget and financial management departments.

!!!i

Syracuse, N.Y., Case Study

Syracuse began its CSO abatement program in the early 1970s with the country’s first full-scale demonstration
of an U.S. EPA vortex and disinfection facility. A very successful BMP program followed in the middle 1980s. The
CSO abatement program was expedited in 1989 as a result of a legal consent order. During the early stages of the
consent order process, several planning meetings were held under Section 208 of the 1972 Clean Water Act
Amendments. These meetings culminated in a work plan for the CSO abatement program, which required the consensus of stakeholders on the storm frequency that would serve as a reasonable target for abatement.
All parties, including local health and state regulatory agencies, agreed that a 1-year storm frequency would
be used to size the wet weather pollution abatement facilities. Figure 8-1 illustrates an inflection (knee of the curve)
in the system conveyance capadty at the 1-year storm recurrence interval. It was agreed that such a storm would
likely be a convective storm occurring in the summer months when base flow in receiving water streams would be
low. It was also agreed that such a combination of wet ~t~r pollution and low stream flow represented reasonably stringent conditions.
Once the 1-year storm recurrence interval was a~eed upon, five abatement strategies were evaluated using a
cost-benefit analysis on the basis of bacteria, solids, and BOD improvements in the receiving water. Figures 8-2 and
8-3 show these relationships. Figure 8-3 illustrates the point of inflection for the cost curve occurring at the
"Regional" abatement alternative. The regional abatement alternative included satellite treatment facilities designed
to control bacteria, solids and floatables, in-system storage, and some sewer separation. This alternative was
adopted as the accepted CSO abatement plan. The location of these satellite treatment facilities, known as regional
treatment facilities, is illustrated in Figure 8-4.
¯.

Further application of the cost-benefit analysis was used to justify the need for all satellite treatment facilities
to control bacteria, solids, and floatables. Detailed system and receiving water bacterial modeling demonstrated that
the facilities needed to control bacteria and solids loadings to the receiving waters were not as great as originally
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estimated. All parties agreed to reduce some of the regional treatment facilities to floatables control facilities. This
reduced the CSO abatement costs from $267 million to $144 million.
The construction planning for the regional treatment facilities and floatables control facilities ultimately culminated in a 15-year build out period that would progressively achieve full compliance during that time. This compliance was in terms of both the presumption and demonstration clauses of the federal CSO policy as illustrated by
Figures 8-5 and 8-6.
Peak Overflow Rates and Total Volume
vs. Recurrence Interval
3.~00

ONONDAGA

COMPLIANCE SCHEDULE
ONONDAGA COUNTY CSO ABATEMENT

Figure 8-5. CSO Abatement Compliance Schedule, Onondaga County, N.Y.
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Figure 6-6. Wet Weather Combined Sewer Flows, Syracuse, N.Y,
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An integral part of the decision making process during construction planning was resolving the issue of
affordability. The affordability analysis was used to evaluate the financial impacts of the CSO abatement program.
Once the technicat solution was agreed on and planning level cost estimates were developed, the municipal budget
and financial management department began to evaluate the cost impacts of various construction schedules; 15 distinct projects were evaluated in time frames varying from 15 to 25 years. An example is shown in Figure 8-7.
Corresponding plots of unit charge and debit service as a percent of median household income were developed as
illustrated by Figures 8-8 and 8-9, respectively. These dollars represent the combined costs of the CSO abatement
program and the WWTP improvements program.
WET-WEATHER COMBINED SEWER SYSTEM FLOWS
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Total W~t-Weathe~

Avm~ge ~rmal

Regional F~:ilny
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Figure 8-8. Estimated Drainage and Sanitation Unit Charges, Sy~’ocuse, N,Y.

BetKhmorking Decision Criteria for Urban Wet Weather ~atement
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NATIONAL CSO CONTROL POLICY
Ihe National CSO Control Polic~ contains f~ur key principles intended to ensure that CSO controls are cost

provide clear levels of control that would be prestimed to meet appropriate health and environmental
obiectives;
provide sufficient flexibility to CSO communities, especially, those that are financially disadvantag~, to
conMder the si~e-specific nature of CS(-~ ;~nd tr~ determine the n~ost cnst-effective means of reducing pollut~
and meeting CWA objectives and requirements;
allow a phased approach for implementation of CSO controls considering a comm~ity’s financial capabili~;
and
review and revise, as appropriate, water Huallty standards and their implementation procedures when
developing LTCPs to reflect the site-specific wet weather mpacts of C~s.

Nine Minimum Controls
Proper operation and regular maintenance programs for the sewer system and the CSOs. This control should
consist of a program that clearly establishes operation, maintenance, and inspection procedures to ensure that
a combined sewer system (CSS) and treatment facility will function in a way to maximize treatment of combined sewage and still comply with NPDES permit limitations.
2.

Maximum use of the collection system for storage. This control consists of making relatively simple modifications to the CSS to enable the system to store wet weather flows until downstream sewers and treatment facilities can handle them.
Review and modification of pretreatment requirements to ensure that CSO impacts are minimized. The objectixe of this control is to minimize the impacts of discharges into CSSs from nondomestic sources during wet
weather events and to minimize CSO occurrences by modifying inspection, reporting, and oversight procedures within an approved pretreatment program.

4.

Maximizing flow to the POTW for treatment. This control entails simple modifications to the CSS and treatment plant to enable as much wet weather flow as possible to reach the treatment plant.

5.

Eliminating CSOs during dry weather. This control includes any measures taken to ensure that the CSS does
not overflow during dry weather conditions.

8enchmorkmg Oe~i~ion (riterio for Urben Wet Weether Abotement
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6.

Controlling solid and floatable materials in CSOs. This control is intended to reduce, if not eliminate visible
floatables and solids using relatively simple measures including baffles, screens, racks, booms, and skimmer
vessels.

7.

Pollution prevention programs to reduce contaminants in CSOs. This control is intended to keep contaminants from entering the CSS and prevent subsequent discharge to receiving waters through street cleaning,
public education, solid waste collection, and recycling.

8.

Public notification to ensure that the public receives adequate notification of CSO occurrences and CSO
impacts. This control is intended to let the public know where outfalls are located, when CSOs occur, what
possible health and environmental effects are, and what recreational or commercial activities may be curtailed
as a result of CSOs.

9.

Monitoring to effectively characterize CSO impacts and the efficacy of CSO controls. This control involves
visual inspections and other simple methods to determine the occurrence and apparent impacts of CSOs.

Long Term Control Plan
The LTCP is a comprehensive plan that recognizes the site-specific nature of CSOs and their impacts on
receiving waters. The long term planning approach consists of four major elements: system characterization; development and evaluation of alternatives; selection and implementation of controls; and compliance monitoring. A primary objective of the LTCP is to develop and evaluate a reasonable range of CSO control alternatives sufficient to
meet water quality standards, including attainment and protection of designated uses on CSO-affected receiving
waters. The CSO policy is flexible in allowing a CSO community to select controls that are cost effective and tailored
to meet local conditions.
Two general approaches to attaining water quality standards are recognized in the CSO p.olicy These are the
"demonstration" approach and the "presumption" approach. Both approaches provide CSO communities with targets for controls that achieve compliance with the CWA, particularly the protection of designated uses. Under the
"demonstration" approach, water quality modeling or other tools are used to demonstrate that predicted CSO discharges resulting from the LTCP would be sufficient to attain water quality standards. The "presumption" approach
is based on the premise that a LTCP that meets certain minimum defined performance criteria in terms of expected
frequency of overflow or percent capture of the CSO pollutant load would be presumed to provide an adequate
level of control to meet the water quality-based requirements of the CWA.
CSO communities are encouraged to meet and coordinate frequently with state water quality standards
authorities and NPDES permitting authorities and to engage the general public in the planning process through
public participation activities. In particular, developing goals, evaluating alternatives, and considering the local
financial impacts of the LTCP should be a collaborative effort among all the participating interests. The developing
performance measures or other measures of success to quantify environmental improvements and benefits related
to CSO control is also a major element of the LTCE Because of the site-specific nature of CSSs and CSO impacts, a
strong linkage between performance measures and locally defined objectives is essential.

Presumption Approach
This approach allows a community to achieve an adequate level of control to meet the water quality- based
requirements of the CWA if one of the following conditions are met.
1.

No more than an average of four (4) overflow events per year. The permitting authority may allow up to two
additional overflow events per y~ar. An overflow event is one or more overflows from a CSS as a result of a
precipitation event that does not receive the minimum treatment specified as:
¯ primary clarification (removal of floatation and settleable solids equivalent to primary clarification) and
¯ disinfection of effluent to meet water quality standards, including removal of harmful disinfection
chemical residuals if feasible.
Or, if the above is not met:

2.

The elimination or capture for treatment of no less than 85 percent by volume of the combined sewage collected on a system-wide annual average basis; or

3.

The eliminatibn or removal of no less than the mass of the pollutants identified as causing water quality
impairment through the sewer system characterization, monitoring, and modeling effort, for the volumes that
would be eliminated or captured for treatment under paragraph 2 above.

Demonstration Approach
The community that undertakes this approach should demonstrate each of the following:

~
-.

1.

The long-term plan is adequate to meet water quality standards (WQS) and protect designated uses, unless
uses cannot be met as. a result of other pollution sources, e.g., natural background conditions.

2.

The CSO discharges remaining after plan implementation will not preclude the attainment of WQS designated uses of the receiving waters or contribute to their impairment. Where these conditions are not met in
part because of natural background conditions or other pollutant sources, then wasteload allocations should
be used to apportion loads. The total maximum daily load should serve as the basis for such allocations.

3.

The long-term plan will provide the maximum pollution reduction benefits reasonably attainable.

4.

The plan is designed to allow cost-effective expansion if additional controls are necessary.

Financial Capability Assessments
For CSO abatement~ a community’s financial capability is particularly important, since there are no clear wet
weather standards for most states; the selection of a "design" storm has become a subjective decision based upon
cost-behefit relationships. Additionally, other pollutants from the watershed in question may preclude the attainment of the "fishable-swimmable" goals of the CWA.
The policy identifies seven factors to be included in consideration of a community’s financial capability,
namely:

i

1.

median household income;

2.

total annual wastewater and CSO control costs per household as a percent of median household income;

3.

overall net debt as a percent of full market property value;

4.

property tax revenues as a percent of full market property value;

5.

property tax collection rate;

6.

bond rating; and

7.

unemployment.

The following is an excerpt of the U.S. EPA document, "Draft CSO Guidance on Financial Capability
Assessment and Schedule Development," developed by the CSO Partnership (The CSO Bulletin, April 1996).

¯’

"The CSO Policy provides that implementation schedules for CSO controls may be phased, based in part on a
community’s financial capability. The Guidance seeks to provide criteria for assessing financial capability and to
relate that capability to appropriate compliance schedules. The goal of the guidance is to ’provide general boundaries to aid all l:~arties in negotiating reasonable and effective schedules’ for implementing CSO controls.
"The Guidance proposes a two-step approach for calculating economic capability. The first step focuses on the
financial impact of current and proposed wastewater and CSO controls on individual households. The second step
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examines the debt, socioeconomic, and financial condition of a CSO community. The results of both steps are then
combined into a ’Financial Capability Matrix’ which is used to assess the financial burden attributable to CSO controis and to establish what EPA views as appropriate compliance schedules.
"Step One. This step calculates a Residential Indicator (RI), which is a measure of the CSO community’s average cost per household for existing and proposed wastewater treatment and CSO controls, expressed as a percentage of local median household income (MHI). The Guidance proposes to establish three ranges for RIs with RIs of
less than one percent MHI characterized as imposing a ’low’ financial impact, RIs from one or two percent of MHI
imposing a mid-range impact and RIs above two percent of MHI imposing a high impact.
"Step Two. The second step is to consider a community’s financial Capability Indicators. EPA specifies six proposed indicators in the Guidance for evaluating community debt, socioeconomic, and financial conditions which
affect a community’s financial capability to implement CSO controls. The results of the six indicators are used to
classify the community’s financial capability as ’weak,’ ’mid-range,’ or ’strong.’
"The results of step one (Residential Indicator) and step two (Financial Capability Indicators) are then combined in a financial Capability Matrix which provides the basis for the permittee and NPDES permitting authority
to negotiate an appropriate compliance schedule. The Financial Capability Matrix divides communities into three
categories based upon their calculated burden under the Guidance (low, medium, o high), with equal weight given
to the Community’s RI and Financial Capability Indicators.
"Finally, the Guidance proposes the following general boundaries for compliance schedules based upon a
community’s calculated burden:
Low burden:
Mid-Range burden:
High burden:
~,~i
¯:

~

0-5 year compliance schedule
5-10 year compliance schedule
1 O- 15 year compliance schedule

"According to the Guidance, communities in the ’High burden" category may be able to negotiate compliance
schedules as long as 20 years.
"The lack of supporting information to explain and justify EPA’s selection of the Residential Indicator categories and the Financial Capability Indicator categories will make it difficult to evaluate whether the proposed categories are appropriate for CSO communities nationwide. For example, EPA does not provide any discussion of the
number of CSO communities that can be expected to fall into the three categories proposed in the Financial
Capability Matrix (low, mid-range, or high burden). Also, it is unclear how EPA arrived at its proposed ranges for
the compliance schedules for communities falling with the three categories of financial burden."
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The CSO Policy is now four years old and continues to be reco~fized as an example of
innovation and good government. Ir~ principle, EPA andits stakeho[de’rs continue to a_ff’~m the
Policy’s key themes, such as permittin~ flexibility., stakeholder coordination and public
pa.nicipation, financial capability, as a factor affectin~ i.rnDiementation schedules, and
examination of water quali~ standards as appropriate. Ir~ practice, however., many chsllen_~es
remain, and implementation of the Policy has not met some initial expectations.
.%."ine Minimum Cont:’,ols. ~e C~O P~lic’."s t-’.,"s~ :-’~,’ ,,"niles~one ’.’,as im~le-_e.-’,.tadon of
t]’~e nine minimum controt~ by Janua.~. t. 1997. The nine minimum controls are measures that
,:an reduce CSOs and theh- effects on receiving water quails" wit.hou~ requiring si_~:m:~cant
engineering studies, construction activity., or financial investment. In a November 18. 1996.
..-.emor~.ndum to the Regional and State Dh’ectors. we
" -,~ ,~ ~he im~o~..nce of mee~h-~_o
c~r:’,a’numc..e,.
this deadline.
-

=: i~!

Under the CSO Policy, implementation of the nine minimum controls should become an
e~forceable obligation fl~rou~.h inclusion in an appropriate enforceable mechanism. "f’ne Policv
describes how the nine minimum cenu’ols and o~er CSO requirements are to be included in
.National Pollutant Discharge l::ILmmation Syszem (NPDES) permits (renewed ~ermir.s or
reopened and reissued permits) or adminisu’auve orders. The November I~ I~96, memorandum
~emmded NPDI!S authorities that ~he approach identified in the CSO Policy ~ no~ to seek civil
~enahies for past CSO violations -- would not appiy unless the permi~ee has no discharges
during dry. weather and mee:s ~e o0iectives ~d schedules of~he CSO Policy, inciudin~ the
~’anuar, I. i997, deadline for im.nie~,enting :,,e .-ine mini.mum consols. By’now. eve.~CSO
commum~ should be implementing the nine minimum controls, and mos~ NPDES permits
shouid contain measurable, e.~’orce:ble, and specific conditions requinng implementation of the
rune minimum controls, mciudi.ng submittal of appropriate documentation.
.-Mthough the January. I. ! 997, implementation deadline has passed, our bes~ ~nr’ormauon
from EPA Re~zions and S~a~es indicates that only about 52 percent of CSO communities are
carrentiy h’nplementing the nine minimum conuois. Approximately another 25 percent have not
vet implemented the tone minimum controls but are under an enforceable requirement to do so in
:ne

¯.
¯ .:

,.-’here are several reasons for this. Many communities’ permits have not yet been
:e:-~sued to include the nine minimum controls, and permirtees are reluctant to implement the
nine mimmum controls in ~e absence of an enforceable requirement. Some States have focused
their efforts on requiring lon.~-terrn conu’ol plans or have resisted using enforcement mecl:~nisms
as implementation tools. We believe, however, that the nine minimum controls are ~u essenti~J
element of any communi~’s CSO program and that fuji implementation of the nine minimum
controls is crucial to the success of [he CSO Policy. The goal of 100 percent implementation
remains a high Agency pdoriq¢. We will continue to ~’ack implementation of the nine ~um
controls and coordinate with EPA and State enforcement authorities as necessary to foster
compliance.
We also su’e.ss the need for communities to provide appropriate documentation that they
have implemented the nine minimum conlrols an’~I for NPDES authorities to review this
information thou~hff’ully. To date, although 52 percent of CSO communities have implemented
the nine minimum controls, approximately 4~ percen~ have submitted documentation. The
Agency does not believe documentation is simply a "paperwork" exercise. Rather,
documentation describes the community’s comprehensive effor~ to use the nine minimum
controls to reduce the fi’equency, volume, and impacts of CSOs. Without strong documentation,
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a CSO community and its permitting authority carmoc meaningfully assess the effectiven~s of"
the rdae minimum controls and the extent to which additiotml controls, if any, may be needed.
Lone-Term Control Plan~ The CSO F)olicv calls for initial (’Phase I") N’PDES pecmits
to require development of a long-term CSO control plan as soon as practicable, but gecm’~ly
¯ ,rid’tin two years after issuance of the permit, Section 308 im’ormation request, or ea.t’orcement
action requiring a plan. The long-term control plan should include measures that provide for
compliance with the technolo~.n!-based and water quality-b~.~ed requirements of the Cle~n Water
Act, including attainment of water quality, standards under either the "pr~umption approach" or
::’:e "demonstration approach." The subsequent ("Phase ~I") permit should requixe immediate
impiernenzation of the conu’ol measures in the long-term control plan. The long-term control
_-:inn should include a fixed-date implementation schedule. Requirements for expeditious
implementation of the Iong-te,’:m control plan should be piaced in an avorouriaze e:~’orceable
mechanism.
"" ¯
Reo_,~ons a_-.d States indicate that aoproximate!v 33 percent of CSO commurdties are
.,.,oving ahead to implement long-term CSO controls. Approximateiy another -"8 cercent ~re
subjec: to an enforceable requirement zo deveiop a long-~errn CSO control plan. "~Ve do not have
adequate information to determine how much of the c’.:r:ent CSC) .~ianning and conu-oi activity is
~eing undertaken consistent with the CSO Poiicv.
Long-:e.’Tn pianmng consistent with the CSO Policy is key. to the success of local CSO
control e:::’or~s. Vv’e urge Re.~ional and State authorities to work actively with ~e..’cmi~ees to
ensure that long-tern controi plans address important elements of the ~SO Poiicv .~uch as
characterization, monitoring, and modeling of the combined sewer system and receiving water;
.vublic pa.niciuation:, evaluation or" the cost and DeHormance of alternatives: and coordination
with State water ~uaiitv standards authorities ~d N’PDES authorities. EPA Headquarters ~,’iil
continue :o track .:rogress m the de’.’elopment of lone-term control oians consistent ~,’ir.h the CSO
":~’a~er O. uaiir." ~tand~ds (vv’OS~. Long-~e,,-n CSO control oims must ensure taa~ both the
:ec~’,nology-based and water quality-based requirements of the C%:A are met. With res’~)ect to
water qumity. -based requirements, the CSO Policy provides that "[d]eveiopmem of the
pi~ should be coordinated with the review and appropriate revision of WQS anC implementation
procedures on CSO-impacted receiving waters to ensure that the lone-term control~ %’ill be
sufficient to meet water quality, standards" (59 FR 18694). The CS(~Policy places a hi.~h
priority, on eliminating or redirecting CSOs that discharge to sensitive areas such as beach areas
and shellfish beds. Remaining overflows must neither cause nor contribute to a violation of

wQs.
In locations where uses have been designated without consideration for the wet weather
conditions of urban strearns, it is appropriate to evaluate the attainability of WQS. The CSO
Policy reco,~fizes the States’ flex.ibility to review their WQS and encou~ges them to define
recreational and aquatic life uses more explicitly where appropriate. Such ref’mements could
define, for ex~.rnple, seasonal conditions or :~ pa.nicular size storm event when primarx, contact
recre~,tion would not occur. In m "aking such adjustments to uses, however, S~tes mu.~ ensure
that downstream uses are protected and that the use is fully protected du~ing other seasons or
after the storm event has passed. Furthermore, a use attainability, analysis would be required in
such cases, since use ~tminabili .ry analyses are required prior to the removal of a desisted use
or the modification of a use to one requiring less swingent criteria. Such a structured scientific
analysis is an appropriate mechanism for determining,, the art~rmbilitv, of a use. In any ~
State has ¯ reasonable basis to determine that the current desienated use could be attuned ~uCter
implementation of the technolo.~,. -b~sed controls of the CWA~ then the use could not be
removed.
~x/m~d~ ~ ~ fo~ Ur~n WW Wm~r ~
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We strong|y encourage Regions and States to work with oerrmrtees to e."_cure that loneterm plans are developed consistent with WQS. We also encotuZage ~eater coordination among
I:PA. States, and permittees in retLning desi,maated uses as appropriate in CSO-impacted
.-eceiving waters. In many cases the permittee’s development or’a lonv-.:e."r’,, control plan, and the
States review and revision of WQS, will occur conctu-r’enth, and inter~ependemiy. Sit~-speci.fio
data collected as pan o~ t.be deveicpment orthe [0rig-term c~ntrol plan and d~.:a firom waterxhed
m.-..;.v.~e_. _~hotdd -",sis; S~ates i.n evaluatin|z the adeauacv c.t" the ion~-.’.e,,’-m con::ci tIaa to
contribute to the attainment of WQS. SuCh data will £so provide]mportant info~’nation
necessary, for determining whether a use is attainable and, where the designated use is not
attainable, the appropriateness of" a variance orother revision to the applicable WQS. Variances
may be appropriate., in limited circumstances on CSO-impacted waters, where the State is
uncertain as to whether the WQS can be attained and time is needed for the State to conduct
addhional analyses on the attainability, of the WQS.
.Measuring_ Pl’o_~rram Pen’orrna.,3ce. The CSO Policy cominues to have a l’tigh level of
support within EPA and among stakeholder ~oups. With visibility, of course~ comes scrutiny.
Understandably, the Policy cominues to provoke questions,about how well a flexible aoproach
can address a costly and comt~le× enviroruuemal issue. In ,.ddition. imt~lementation or’the CSO
Policy is occurring amid public demands that investments i.n poilution control yield tangible
environmental benefits.
Under the Government Performance and Results Act (GPRA), EPA developed a pilot
performance plan to track the implementation status or’the CS0 Policy. Program indicator~
_~evelo~ed under the performance plan include progress in implementation of the ~ine minimum
, ontrois, cieveiopment of iong-te,-’m plans, and reducuon m me ti’equency, voiume, and adverse
water quality impacts of CSOs. The data base developed to implement the performance plan v’iil
ccr.tinue to provide ufeful insights into the status of CSO Policy implementation and ~vill be a
use,’:u[ program management tool

~

i

¯ "

Accountabilitw for the CSO Program is also. embodied in the A~encv’s Strategic Plan
under GPRA for the water pro~am. Objectives to be attained by 2005 currently include a
.30 percent reduction from 1992 levels in annual point source loadings from CSOs, publicly
owned treatment works, and industrial sources. EPA’s FY 1998 goal is for 80 percent of CSO
communities’ permits to be issued consistent with the CSO Policy; for FY 1999, the goal is 100
percent consistency.
We also encourage you to support efforts by CSO communities to develop other, locally
defined, indicator~ of progress in controlling CSOs. Locally defined measures of success can
provide meaningfifl incentives to select and implement CSO controls that not only meet CWA
requirements but are cost-effective, tailored to local water quality, objectives, and likely to yield
results that the public, and specifically rate-pa.v~ will support.

In closing, we urge you to help make the CSO Policy a success. We remind you that
implementation of the ¢S0 Policy continues to be a hi~ priority, for the Water Program and is
among the top program priorities for the Office of Regulatory Enforcement in FY 1998. It is
essential that all CSO communities be moving aggressively toward two important goals: fttll
implementation of the nine minimum controls and coordination with N’PDES and WQS
authorities in the development and implementation of long-term control plans. We welcome
continued dialogue among EPA Headquarters, Regional, and State permitting and etd’orcement
authorities on removing any identified impediments to ac,h.ieving these goals.
If you have questions concerning this memorandum, please contact either Ro~ Brenaan
of the Office of Wastewater Management at (202) 260-6928, or John Lyon of the Office of
Regulator- Enforcement at (202~ 564’4051.
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ENFORCEMENT MANAGEMENT SYSTEM - CHAPTER X
Settimg Priorities for Addressing Discharges from
Separate Sanitary Sewers
Discharges of raw or diluted sewage from separate sanitary
sewers before treatment can cause significant public health and
environmental problems. The exposure of the public to these
discharges and the potential health and environmental impacts are
the primary reasons EPA is developing this additional guidance on
these discharges. This document provides a method of setting
¯ priorities for regulatory response, and serves as a supplement to
the Enforcement Management System guidance (EMS, revised February
27, 1986). As such, this document addresses only those
discharges which are in violation of the Clean Water Ac~. As a
general rule, the discharges covered by this guidance constitute
a subset of all discharges from separate sanitary sewer systems.
Legal Status
In the context of this document, a "discharge from a
separate sanitary sewer system" (cr "discharge"l is defined as
any was=ewater (including that combined with rainfall induced
infiltration/inflow) which is discharged from a separate sanitary
sewer that reaches waters of the United States prior to treatment
at a wastewater treatment plant. Some permits have specific
requirements for these discharges, others have specific
prohibitions under most circumstances, and still other permits
are silent on the stltus of these discharges.
The legal status of any of these discharges is specifically
related to the permit language and the circumstances under which
the discharge occurs. Many permits authorize these discharges
when there are no feasible alternatives, such as when there are
circumstances beyond the control of the municipality (similar to
the concepts in the bypass regulation at 40 CFR Part 122.41 (m)) .
Other permits allow these discharges when specific requirements
are met, such as effluent limitations and monitoring/reporting.
Most permits require that any non-compliance including
overflows be reported at the end of each month with the discharge
monitoring report (DMR) submittal. As a minimum, permits
generally require that overflow summaries include the date, time,
duration, location, estimated volume, cause, as well as any
observed environmental impacts, and what actions were taken or
are being taken to address the overflow. Most permits also
require that any non-compliance including overflows which may
endanger health or the envirenment be reported within 24 hours,
and in writing within five days. Examples of overflows which may
endanger health or the environment include major line breaks,
overflow events which result in fish kills or other significant
harm, and overflow events which occur in environmentally
sensitive areas.
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For a person to be in violation of the Clean Water Act:
i) a person mu~t own, operate, or have substantia! control over
~he conveyance from which the discharge of pollut.ants occurs,
2) the discharge must be prohibited by a permit, be a violation
of the permit language, or not be authorized by a permit, and 3)
the discharge must reach waters of the United States. In
addition, discharges that do not reach waters of the United
States may nevertheless be in violation of Clean Water Act permit
requirements, such as those requiring proper operation and
maintenance (O&M), or may be in violation of state law.
Statement of Principles
The following six principles should be considered as EPA
Regions and States set prioritie~ for addressing vioia~ing
discharges from separate sanitary sewers:
I. All discharges (wet weather or dry weather) whichocause or
contribute significantly to water quality or public health
problems (such as a discharge to a public drinking water supply)
should be addressed as soon as physically and financially
possible. Other discharges may, if appropriate, be addressed in
the context of watershed/basin plans (in conjunction with state
or federal NPDES authorities).
2. Discharges which occur in high public use or public access
areas and thus expose the public to discharges of raw sewage
(i e
discharges which occur in residential or business areas
near or within parks or recreation areas etc ) should be
addressed as soon as physically and financially possible.
3. Dryweather discharges should be addressed as soon as
physically and financially possible.
4. Discharges due to inadequate operation and routine
maintenance should be addressed as soon as possible. (Physical
and financial considerations should be taken into account only in
cases where overflow remedies are capital intensive.)
5. Discharges which could be addressed through a comprehensive
preventive maintenance program or with minor capital investment
should be addressed as soon as physically and financially
possible.

¯ t

6. Wi~h respect to principles 1 through 5 above, schedules of
compliance which require significant capital investments should
~ake into account the financial capabilities of the specific
municipality, as well as any procedures required by state and
local law for publicly owned facilities in planning, design, bid,
award, and construction. (See later sections on Schedules).

STORMWATER REGULATIONS
Phase I: The Municipal Stormwater Program
I;nder the WQA of 1087. U.S. EPA must issue NPDES permits to lar.~e- and medium-sized municipal separate
storm sewer systems {MS4s) Under the statute, the permits:
may be issued on a system or jurisdiction-wide basis;
shall include a requirement to effectively prohibit non-stormwater di:~char~es into the storm sewers;
must apply a ne:~- standard to " require controls to reduce the ;li:~charge of p~ llutants to the maximum
extent practicable, including management practices, control tvc,~niqu,_~ ,~d de:sign and engineering
methods" ~’~ L, ~.C. § 1342(p)(3)(B).
~ arge and medium MS4s are defined by EPA as those:
~

located m an incorporated place with population of (i) !0~U~00 or more but less than 250,000 (medium
MS4s) or {ii) 250,0(X) or more (large MS4s);
~ located in cotmties with a population of 100,000 or more but less than 250,000 (medium MS4s) or located
in counties with a population of 250,000 or more (large MS4s), excepting, in both instances, systems
located in the incorporated places, townstul,~ or towns within such counties; or
¯ designated by EPA as part of a large or rned~urn ~L.~ d uc t,~ the interrelationship between the discharges
of the designated MS4 and a large or medium MS4,.
EPA has listed the jurisdictior~s that are covered under the definition,s ~f medium and large MS4s in the permit application rule, and in Appendixes F, G, H and I to 40 C.F.R. Part 122.55 Fed. Reg. 48073-74. Fhe listing was
based on the !980 census. As data from the 1990 census becomes available, EPA will revise the list.
1~o date, EPA has only issued a rule with permit application requirements for MS4s. 55 Fed. Reg. 47990
(November 16, !990). Permit applications for MS4s have two parts. Part ! was due November 18, 1991 for large
MS4s and May 18, 1992 for medium MS4s. 40 C.ER. § 122.26(e)(3) and (4). Part 2 was due November 16, 1992 for
large MS4s and May 17, 1993 for medium MS4s. Id. EPA was supposed to have issued final permits to large MS4s
by October 1, 1993 and to medium MS4s by May 17, 1994.40 C.F.R. § 122.26(e)(7).

Benchmorking Decision Criteria for Urban Wet Weather Abatement
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The regulations define " municipal separate stormwater" as a conveyance or system of conveyances (including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, manmade channels or
storm drains) owned or_operated by a state or local government entity and is designed or used for collecting or conveying stormwater that is not a combined sewer or part of a POTW. 40 C.ER. § 122.26(b)(8). Operators of combined
sewer systems (systems designed as both sanitary and storm sewers) or POTWs are excluded from the permit application requirement because these systems should already be permitted under existing NPDES programs.
Operators of medium and large MS4s may submit a jurisdiction or systemwide permit application. 40 C.F.R.
§ 122.26(d). Where more than one public entity owns or operates a municipal separate storm sewer system within a
geographic area (including adjacent or interconnected MS4s), such operators may be co-applicants to the same
application.
Part 1 of the MS4 permit application must include the following elements:
¯
¯
:~
~i
~’

¯
¯
¯
¯

:~
!~..~
;.~
--

General Information. Information about the permit applicant or co-applicant.
Legal Authority. A description of the legal authority to control discharges to the MS4. If existing legal
authority is inadequate to control pollutants in stormwater discharges, a plan to augment existing legal
authority must be submitted.
Source Identification. Detailed identification of all discharges to the MS4, including a topographic map,
location of municipal outfalls, projected growth, location of structural controls, and location of waste disposal facilities.
Discharge Characterization. Information characterizing the nature of system discharges including existing
quantitative data, the results of field screening analysis to detect illicit discharges, identification of receiving waters, a plan to characterize discharges from the system, and a plan to obtain representative data.
Management Programs. A description of the existing management programs to control the discharge of
pollutants from the system, including a description of existing structural and non-structural controls.
Fiscal Resources. A. description of the financial resources currently available to complete Part 2 of the
application.

Part 2 of the permit application provides information to supplement Part 1 and gives municipalities an opportunity to propose a program of structural and non-structural measures to control the discharge of pollutants" to the
maximum extent practicable." 55 Fed. Reg. 48045. Part 2 requires:
¯
¯
¯

~

¯

~!

¯
¯

Satisfaction of the Criteria. A demonstration that the legal authority of the permit applicant to control discharges of pollutants to the system satisfies the criteria set out in 40 C.F.R. § 122.26(d)(2)(i).
Supplementation of the Source Identification Information Submitted Under Part 1. This includes identification of all " major outfalls" (a defined term) and an industrial activity description of each facility which
may discharge stormwater associated with industrial activity to the system.
Characterization Data. Discharge characterization data from between 5 and 10 outfalls or field screening
points designated by EPA or the state as representative of commercial, residential and industrial land use
activities based on Part 1 information. The data shall also include estimates of the annual pollutant load
of the cumulative discharges to waters of the United States, a proposed schedule to provide seasonal pollutant load and event mean concentration data for any constituent detected in any required sampling,
and a proposed monitoring program for representative data collection for the term of the permit.
Proposed Management Program. A proposed stormwater management program to reduce the discharge
of pollutants to the maximum extent practicable.
Assessment of Controls. Estimated reductions in loadings of pollutants from system discharges resulting
from the municipal stormwater management program.
Fiscal Analysis. An analysis of capital, operation and maintenance expenditures, by fiscal year for each
year of the permit term, to complete the characterization data requirements and stormwater management
program requirements.

The centerpiece of the Part 2 application is the proposed stormwater management plan. This plan’s purpose
is to reduce the discharge of pollutants to the "maximum extent practicable using management practices, control
techniques, and system design and engineering methods" 40 C.ER. § 122.26(d)(2)(iv). Under the regulations, proposed programs will be considered by the permit writer when developing permit conditions. Id. The management
plan allows the permittee to propose, in the first instance, the components of a program it believes are appropriate
for preventing or controlling the discharge of pollutants. 55 Fed. Reg. 48052.

Stormwater management programs are to be based on"

¯
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a descri.ption of structural and source control measures to reduce pollutants from runoff from commercial
and residential areas;
a description of a program, including a schedule, to detect and remove or permit illicit discharges and
improper disposal in the system;
a program to monitor and control pollutants in stormwater from municipal landfills, hazardous waste
treatment, disposal and recovery facilities, industrial facilities subject to section 313 of SARA Title III, and
other municipal facilities identified as contributing a substantial pollutant loading to the system; and
a program to implement and maintain structural and non-structural best management practices to reduce
pollutants from construction sites.

The stormwater management program must address illicit discharges to the system. The regulations define
illicit discharges as any discharge to an MS4 that is not composed entirely of stormwater, except discharges pursuant to an NPDES permit and discharges resulting from fire fighting activities. 40 C.F.R. § 122.26(b)(2). However, as
noted in the requirements for a stormwater management plan, not all such flows must be prohibited. Certain types
of flows such as landscape irrigation, groundwater infiltration, air conditioning condensate, lawn watering, and
street wash waters only need to be prohibited when such flows are identified as significant sources of pollutants. 55
Fed. Reg. 48037.

Phase I1: Stormwater Regulations
The 1987 Water Quality Act required EPA to establish a two-phased approach for the control of stormwater
discharges. Phase I consists primarily of permitting stormwater discharge associated with industrial activity or
stormwater discharges from large or medium municipal separate storm sewers. Phase II covers all stormwater discharges not addressed under Phase I and could include all other municipalities, as well as light industrial and commercial activities.
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CWA Section 402(p)(5) requires EPA to conduct two studies on Phase II stormwater discharges. The first study
will identify those classes of discharges that may be addressed in Phase II and evaluate the nature and extent of pollutants in such discharges. The second study will evaluate procedures and methods to control Phase II stormwater
discharges to the extent necessary to mitigate impacts on water quality. EPA has requested public comment on ways
to implement the second phase of the stormwater permitting program for sources and activities not regulated under
Phase I. 57 Fed. Reg. 41344 (September 4, 1993). EPA specifically requested comment on a variety of options that
range from comprehensive permitting of all municipal, light, industrial, and commercial activities that generate
stormwater runoff to little or no NPDES permitting of Phase II sources. EPA’s final approach to the Phase II
stormwater permit program will be developed in the near future.

SUMMARY OF CURRENT STATEWIDE SW
MANAGEMENT PROGRAMS
...

The following is a summary ot some ~f the current statewide stormwater management programs gathered
from late lq’-17 to mid 1998:
Alabama
Alabama has NPDES-delegated authority from the U.S. EPA Alabama Department of Environmental
Management (ADEM) issues general permits through its Industrial Branch as well as its Mining and Nonpoint
Source Section. ADEM requires municipal stormwater permits for Birmingham, Huntsville, Montgomery, and
Mobile Construction site sedimentation and erosion control regulations are implemented by the Mining and
Nonpomt Source Section ot ADEM. Along the Gulf of ,X"
"
¯ lex~co
c~nstruction site discharges and other industrial operations are regulated by ~he Coastal Zone Management Program (Thompson). Local communities can also provide
additional requirements. As an example, Mobile has experienced flooding problems for many years. An engineering
*tudy identified c)2 separate stormwater drainage projects having an estimated cost of about $100 million (Steeves
and Chapman 1988). This study recommended that a stormwater management utility be established within the
city’s Department of Public Works. In 1987, after many public meetings, Mobile adopted a water management plan
and approved the concept of a user’s fee to pay for these needed stormwater drainage improvements. Besides flood
control objectives, this utility would also monitor water quality and plan for future water quality improvement projects. The annual operations and maintenance budget f~r this utility was estimated to be about $3.5 million. The estimated fees to pay for this service would be about $3 per household per month.
Alaska
Alaska does not have NPDES permitting auflu~r~tv ~!~)wever, permits issued by the USEPA become state permits once the Alaska Department ot Environmental ~, ,mser~ atu~n demonstrates its ability to issue and enforce these
permits. Aside from the basic EPA stormwater permit requirements, the state of Alaska also requires a "qualified
personnel provided by the discharger" to inspect certai,~ areas These areas include disturbed areas of construction
sites that have not been stabilized, storage areas exposed to precipitation, structural control measures, and locations
of entrance and exit to the site. These designated areas must be inspected within 24 hours of any rain event greater
than 0.5 inches
Arizona
Stormwater permits in Arizona are issued by the USEPA, as the state does not have permitting authority.
Therefore the stormwater permit requirements are nearly identical to those in the general nationwide program, with
a few additional requirements. Arizona requires a secondary, contairunent system able to hold the entire contents of
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the largest single tank plus adequate freeboard to accommodate a 25-year, 24-hour rain event for industries storing
chemicals defined as priority under SARA. Best management practices have been outlined with regard to runoff
control. These BMPs are c.urrently required for agricultural operations using nitrogen fertilizers. Other sources of
runoff, such as urban stormwater runoff, resource extraction, grazing, and silviculture, will soon be subject to BMP
compliance as well. Several cities in Arizona have additional regulations to prevent pollution from stormwater discharge. Examples are the cities of Phoenix, Tempe, and Mesa, which all require retention basins to control construction site runoff.
Arkansas
Arkansas has delegated stormwater permitting authority, meaning it issues and regulates its own permits
based on the guidelines set forth b~, the EPA. In additionto these guidelines, the state has established some numeric
effluent limitations. For example, coal pile runoff should not exceed concentrations of 50 mg/L maximum suspended solids and pH must be within 6-9. The state has determined parameters which must be measured by permittees as well. l~rimary metal industries and wood treatment facilities must sample for BOD5, and land disposal
facilities must test for ammonia and nitrate plus nitrite nitrogen.
The Arkansas Department of Pollution Control and Ecology publishes guidance for detention ponds and erosion control. If a study of a proposed development indicates flooding problems, a development permit would be
denied without stormwater control. Examples of acceptable controls are onsite storage, offsite storage, or an
improved drainage system. The method used for stormwater detention is the modified rational hydrograph
method. This guidance includes tables and graphs for determining time of concentration and rain intensity. The
required volume of detention is evaluated according to the following methods:
Volume of detention for projects of less than 50 acres shall be evaluated by the "simplified volume formula."
Volume of detention for projects 50 acres or greater but less than 200 acres may be evaluated either by the "simplified volume formula" or the "modified rational hydrograph method. °’ For projects larger than 200 acres, the
owner’s engineer shall submit a proposed method of evaluation for sizing the retention basin or detention basin to
the Department l~ublic Works. The meti~od will be evaluated for protessional acceptance, applicability, and reliability by the city engineer. No detailed review for projects larger than 200 acres will be made before the method of
evaluating the retention or detention basin is approved. Other analytical methods of evaluating volume of detention
require approval by the city engineer.
California
California is an NPDES-delegated state with general permitting authority; however, the state has instituted a
fairly large number of requirements stricter than those outlined by the EPA. In contrast to the EPA permit, California
has established that the primary activity at a facility does not necessarily determine the category of industrial activity at a location. Each area of the facility is treated differently. For example, at a school, although its primary activity
is education, the vehicle service area is nevertheless treated as a transportation area. Whether the activity is primary
or auxiliary is of no concern under the regulations; each use is considered individually under the permit. Strict
guidelines are also in effect as to sources considered to be point sources. Sheet flow from a parking lot is considered
to be a point source requiring a permit. This is not the case in most states. Monitoring programs are also stricter
than those in effect nationally; guidelines for establishing these programs and the objectives they must accomplish
are clearly outlined in the regulations. Sampling must include pH, total suspended solids, specific conductance, and
total organic carbon, as well as toxic chemicals specific to an individual site. The state has determined that it is not
feasible at this time to establish numeric limits for those parameters not listed under a specific industry.
Construction site permits require erosion and sediment cow, trois, po~t-construction stormwater controls, and inspection of the site before and after storm events to evaluate tl~ ~veness of the measures taken.

¯ ..

Colorado
Colorado issues its own stormwater permits as an NPDES-delegated state. The state has established some
numeric effluent limitations. Concentrations of pollutants are limited for the following industries: phosphate manufacturing, fertilizer manufacturing, petroleum refining, cement manufacturing, and coal pile runoff. Construction
sites having stormwater permits must be inspected every 14 days and after any precipitation or snowmelt event that
causes surface runoff. Coal mining permits establish specific numeric limits for effluents at active and post-mining
outfalls. In addition to these limits, control measures also govern drainage control, subsidence, acid runoff control,
grading, and other reclamation activities. Any drainage from coal mines must flow into a treatment pond, which is
then treated as a point source discharge. In order to obtain a municipal stormwater permit, an area must first establish a record of all stormwater outfalls requiring a lot of monitoring. Secondly, a stormwater management program
must be established. Ben Urbonas of the City of Denver, at a 1987 Maryland training program, reported that simple

peak runoff rate controls were not adequately protecting Denver’s streams. Urbanization increased flooding flow
rates by about two times in the Denver area, but the critical pollutant carrying flows associated with common
storms were increased by several hundred times. Denver then began concentrating on the use of on-site detention,
along with sand filters coupled to extended detention facilities, to better control stormwater quality.
Connecticut
NPDES permitting authority has been delegated to the state of Connecticut by EPA. Permit guidelines have
been made more stringent for some specific permits. Industrial sites must have additional means by which to store
potentially hazardous materials and measures must be made so that chemicals are stored under a roof to minimize
stormwater contamination. Salt storage piles must follow the same general guidelines. Monitoring must be done for
a range of pollutants three times a year. Acl~te biomonitoring tests must be conducted yearly for a large number of
permittees. Also, industrial stormwater permits disallow visible floatables including scum, except for those naturally occurring. Construction permits, too, have a relatively large number of additional requirements. Sediment
basins must accommodate drainage areas greater than 5 acres of disturbed soil; full descriptions of measures to be
taken to eliminate or reduce stormwater runoff when construction is finished must be included; permittees need to
install stormwater management programs that will remove 80% of total suspended solids from stormwater; and
velocity dissipation devices are also required.
Delaware
Delaware is an NPDES-delegated permitting state, following for the most part the general guidelines set forth
by EPA. The state has established additional regulations to address stormwater runoff from construction activities.
No more than 20 acres of a single development may be disturbed at a time, and any site that is not worked for more
than 14 days must be stabilized. In new developments, stormwater management measures are required. Permanent
measures must remove 80% of the total suspended solids for the site and be capable of storing runoff from storms
up to 100 years. Acceptable BMPs are detention ponds, retention ponds, or sand filter systems. The method encouraged by the state is the development of wetlands to manage the stormwater.
District of Columbia
The District of Columbia does not have NPDES permitting authority and therefore permits for this region are
issued by EPA. It follows that this region’s regulations are nearly identical to those enforced nationally. However,
there have been some additional restrictions put on industrial dischargers. A numeric limit of 50 mg/L total suspended solids has been set for effluent consisting entirely of coal pile runoff. It is unlawful to meet this limit by
merely diluting the runoff with other flows, such as stormwater. Values for pH from coal runoff must fall between 6
and 8.5. In the Chesapeake Bay drainage, industrial dischargers must provide control measures to achieve a 40%
reduction in nitrogen and phosphorous loads entering the waters of the bay.
Florida
Florida has had stormwater regulations since 1979 (Livingston 1988). The initial stormwater rule was revised
in 1982 and requires a stormwater permit for all new stormwater discharges and for modifications to e~isting discharges that were changed to increase flow or pollutant loadings. This state permit program had to be implemented
within the framework of the Clean Water Act. Required best management practices must be designed according to
formance,Site-specifiCtheC°nditi°nScontrols mustand arebe corrected.t° be monitored to ensure correct performance. If the monitoring indicates poor per..
. -i
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Controls that may be required for specific projects include grass drainage swales, percolation ponds, wet
detention ponds with filtration, and wetland treatment. Florida has encouraged innovative control designs that promote multiple uses and can be located on city-owned property. Examples of recent innovative controls include the
construction of a spreader swale that causes stormwater to overflow onto a city park for percolation. Existing lakes
are also being modified to enhance their stormwater control capabilities.
Florida is a state with NPDES permitting authority. Additional regulations have been placed on several
industries. For example, SWP3 site descriptions for construction sites must include rational method estimates of
runoff coefficients for before, during, and after the construction project. Post- construction controls are to be
designed to remove at least 80% of the average annual pollutant loads from a given site that has discharge flows
into outstanding Florida waters. These controls may include stormwater detention structures, retention structures,
the use of vegetated swales, or other such similar measures. Velocity dissipation devices must be employed to supply non-erosive outfall discharges. The main goal of these stipulations is to "equalize pre and post development
stormwater peak discharge rates and volumes." The state has stormwater management programs at the state,
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watershed and local level. In 70 communities in the state, stormwater utilities have been set up and financed by
local user fees. Charges are applied based on parcel size and proportion of impervious area to natural area.
Georgia
The Georgia Erosion and Sediment Control Act of 1975 requires that a permit be obtained for many land disturbing activities. These permits examine specific development and erosion control plans but were not required to
specifically address stormwater quality controls.
Local governments can adopt ordinances to enforce this law, but the Environmental Protection Division of the
Georgia Department of Natural Resources will have permitting and enforcement responsibilities if no local regulations are passed. However, local review of erosion control plans by the regional Soil and Water Conservation
District must be provided. The Natural Resources Conservation Service (NRCS) is commonly asked to provide technical assistance in these reviews. Georgia erosion control plans are prepared with little specific guidance from the
Erosion and Sediment Control Act and therefore rely on close working relationships with the local NRCS offices.
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Georgia is a permitting state under the NPDES program. The major difference in Georgia’s stormwater regulation is the addition of the Georgia Erosion and Sedimentation Act of 1975. This act requires a permit for any land
disturbing activity larger than 1.1 acres.
Hawaii
Hawaii has NPDES-delegated permitting authority. All permittees in this state must comply with the state’s
basic water quality criteria, which lists prohibited substances. Examples of these are oil, materials that will form
objectionable sludge, substances that will affect the taste or odor of water, pathogenic organisms, and others.
Discharges are further restricted as to the specific concentrations allowed. They can not contain pollutants in 24hour average concentrations greater than the values obtained by multiplying the minimum dilution by the applicable standards, and non-carcinogenic pollutants in 30-day average concentrations. For construction sites, BMP plans
must be implemented to control construction runoff; these controls must be checked weekly during dry periods and
within 24 hours after any rainfall of 0.5 inches or greater. Pre-con~truction groundcover may not be disturbed more
than 20 days before construction begins. Temporary soil erosion measures must be used where construction will
continue for 30 days or more. Measures must be taken to ensure that runoff does not cause erosion¯ Examples of
these measures are: runoff must be discharged through a lined channel or pipe; and "all surface water" flowing
toward a construction area should be diverted. Muddy waters that have been pumped from a construction site must
be held in a settling basin and treated before being released. In addition to the state regulations, many local city and
county governments have additional regulations for controlling stormwater pollution.
Monitoring requirements are outlined for industrial dischargers. Stormwater pollution control plans
(SWPCPs) must be developed and implemented by industrial dischargers. These SWPCPs parallel EPA’s baseline
SWPCPs. Hawaii requires a secondary containment system for industries handling chemicals defined as priority
under SARA.
Idaho
Idaho does not have NPDES permitting authority; its permits are issued by EPA Region 10. The state has an
additional voluntary program for controlling agricultural nonpoint source pollution. Idaho has additional regulations for runoff from silvicultural and mining sites. The following tables on pages E-5 and E-6 "summarizes the current regulations for storm water pollution control" in Idaho.
Illinois
Illinois has NPDES delegated permitting authority from U.S. EPA. The Illinois EPA has general permitting
requirements similar to the EPA’s baseline general permit for the following: industrial dischargers, stormwater pollution prevention plans (SPW3), and construction sites disturbing 5 acres or more of land. Individual municipalities
have provisions in their building codes to regulate construction site erosion. The state of Illinois does not regulate
detention ponds used for flow attenuation purposes. Those facilities are regulated by some Illinois counties. The
illinois EPA publishes the Illinois Urban Manual which includes soil conservation service conservation practice standards "Impoundment Structure - Full Flow" and "Impoundment Structure - Routed." This agency also distributes
U.S. EPA publication, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans
and Best Management Practices.
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Land Use Activity

Agency of Local Function

Permit, Approved
Process, or Authority

Type of Construction

Plan Review
Storm Water Pollution
Prevention Plan Review
(optional at local level)

U.S. Environmental
Protection Agency (EPA)

National Pollutant
Discharge Elimination
System (NPDES) discharge permits

industrial, commercial
and residential over 5
acres

Drainage Plan review

Local public works or
building department

Consult local authority

commercial, residential

Storm Water Discharges
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To a right-of-way

Local or county highway
district

Consult local authority

industrial, commercial,
residential

To a natural waterway

EPA and/or local/watershed-based authority

NPDES discharge permit

industrial, commercial,
residential

To a privately owned
canal or drain

Local canal or drainage
district or EPA

Permission from local
canal company or
drainage district, NPDES
discharge permit

industrial, commercial,
residential

To a Bureau of
Reclamation (BOR) ~
canal

BOR,
EPA

Permission from BOR,
NPDES discharge permit

industrial, commercial,
residential

From selected industrial
facilities

EPA

NPDES stormwater discharge permit

Industrial

Storm Water Disposal
To subsurface through
an injection well

Idaho Department of
Water Resources (IDWR)
regional office

Underground Injection
Control (UIC) Program

Industrial, commercial,
residential

Indiana
Indiana has NPDES-delegated general permitting authority from EPA. Indiana issues general stormwater permits for industrial dischargers and construction sites disturbing 5 acres or more of land. IDEM (Indiana Department
of Environmental Management) also regulates stormwater runoff from certain industries using NPDES wastewater
permits. Examples of these industries would include the steel and coal mining industries. There are no state level
requirements for stormwater (only) detention ponds. A facility is free to build one if and how it chooses. Sometimes
to control flooding at the local level, there are requirements for stormwater detention. If a pond is going to receive
wastewater in addition to stormwater (i.e., process wastewater) then it would be considered a water pollution treatment/control facility, and there are criteria that must be met.
Iowa
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Iowa has NPDES-delegated permitting authority. State regulations dictate that facilities in sensitive watersheds that contribute to the water quality problems of the area must follow more stringent guidelines. Coal pile
runoff is subject to numeric limits of less than 50 mg/L total suspended solids, and pH must be between 6 and 9.
The state has also passed sedimentation and erosion regulations for agricultural and construction sites. These laws
are enforced on a complaint-driven basis and can lead to an order to undertake corrective action.

Site Preparation/Construction
All new development/
redevelopment

Local public works or
building department

Local or county ordinance(s)

commercial, residential

Construction over 5 acres

EPA

NPDES stormwater
permit

industrial, commercial,
residential

Development project
potentially affecting an
existing highway

Idaho Transportation
Department, local or
county highway district

Idaho Code, Title 18,
Chapter 39, Section 7-8

industrial, commercial,
residential

Development project
potentially affecting an
existing drainage facility

Local public works or
building department,
canal company, drainage
district

Local or county ordinance(s)

industrial, commercial,
residential

Dewatering
Discharges to right-ofway

Local or county highway
district

Consult local authority

industrial, commercial,
residential

Discharge to a privatelyowned canal or drain

Local canal company,
Drainage district

Permission from canal
company or drainage district, NPDES discharge
permit

industrial, commercial,
residential

Other Permits
.....~.
".

Stream Channel
Alteration

IDWR

....

Filling of wetlands, other
natural waterways of the
U.S.

U.S. Army Corps of
Engineers 343-0671

Stream Channel
Alteration Permit
404 (dredge and fill) permit

industrial, commercial,
residential
industrial, commercial,
residential

Kansas
NPDES permitting authority has been delegated to the state of Kansas by EPA. The Kansas Department of
Health and Environment (KDHE) administers the NPDES program which follows the EPA’s baseline general permit
with additional requirements for conforming to water quality standards established by the state. Construction site
permitees are required to prepare stormwater pollution prevention plans (SPW3s). However, industrial stormwater
dischargers are not required to develop SPW3s. A sediment basin is required for construction sites were 10 or more
acres of land are disturbed at one time. The basin will provide at least 3,600 cubic feet of storage per acre drained,
unless the flows are diverted around both the disturbed area and the sediment basin. KDHE has a nonpoint source
pollution program and the Department of Agriculture has statewide authority to develop pesticide management
areas. One of these has been instituted for the area over the Delaware River.
¯
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Kentucky
Kentucky is another state with NPDES delegating authority. In Kentucky, this program falls under the
Kentucky Pollution Discharge Elimination System (KPDES) permit program administered by the Kentucky Division
of Water. This program applies to construction sites that will disturb 5 acres or more of land and other industrial
facilities. Required BMPs for industrial dischargers are similar to EPA’s baseline general permit. Construction site
permits suggest BMPs that are baseline and are mostly voluntary. However, mandatory requirements at local
municipality levels are required to be included and implemented.

Louisiana
Louisiana is an NPDES-delegated state with the authority to issue its own discharge permits. In addition to
the guidelines set forth by EPA, Louisiana has implemented some supplementary standards. Numeric limits have
been set for industrihl dischargers, limiting the amount of total organic carbon that may be discharged to 50 mg/L
and oil and grease discharges are limited to 15 mg/L. Oil and gas exploration activities have standards for COD
(daily max 100 mg/L), total organic carbon (50mg/L), and oil and grease (15 mg/L). These activities are also limited
in the amount of chlorides they may discharge into brackish waters. Facilities covered by industrial permits must
have a stormwater pollution prevention plan that outlines how numeric limits will be achieved. This plan must also
identify potential pollution sources and describe the practices that will reduce pollution and fulfill permit requirements. Louisiana has also developed state stormwater regulations that require a Louisiana Water Pollution
Discharge System permit if the potential for water contamination exists, or large volumes of stormwater will be discharged, or in areas where industrial materials are stored. Coastal areas are also of great concern and are therefore
subject to additional regulations. Projects within coastal areas must be designed to avoid discharge of nutrients into
coastal waters, and to prevent the alteration of oxygen concentration. Development may not damage streams, wetlands, or other features of the environment, and must attempt to avoid the destructive discharges of sediment,
pathogens, or toxic substance and to prevent reductions in the productivity of the waters. Attention must also be
paid to dissolved oxygen content and heavy metals.
Maine
Maine does not have NPDES permitting authority; therefore its permits are issued by EPA Region 1. The program requirements are similar to EPA’s baseline; however, the Maine Department of Environmental Protection
(DEP) Bureau of Land and Water Quality wrote the Natural Resources Protection Act that imposes additional regulations intended to protect the quality of the receiving water. Under this act, nearly all types of water bodies, as well
as dunes, fragile mountain areas, wildlife habitats, and wetlands are protected through regulations covering activities of concern. Permits are required when the soil will be altered, or discharges (including fill) may be introduced
into these areas. Maine’s Stormwater Management Law requires construction permits for proposed projects in the
direct watershed of a water body most at risk with 20,000 square feet or more impervious area, or in any watershed
with 1 acre or more of impervious area or 5 acres or more of disturbed area. This law contains rule standards
regarding construction site stormwater quantity and quality. The peak flow of stormwater must not exceed the peak
flow prior to construction and does not increase the peak flow of the receiving waters. To protect the quality of the
receiving waters three standards are contained in the rule: total suspended solids (TSS), phosphorous, and basic stabilization. The table on the following page is a summary of these standards.
Maryland
Maryland enacted its first statewide erosion control legislation in 1970 (McElroy and Halka 1985). This initial
legislation required an erosion control plan before a building permit was granted. It also required that all Maryland
cities and counties adopt grading and sediment control ordinances acceptable to the Maryland Water Resources
Administration. After ten years experience with this legislation, it was deemed ineffective because of the lack of
consistency in local ordinances, inadequate local administrative commitment, inadequate field inspections, and
inadequate enforcement processes. It was concluded that most of the communities did not have the necessary financial resources to adequately f~nd the program. Therefore, several changes were made to the legislation. As of 1978,
all project engineers or foremen in charge of onsite clearing were required to attend a state training program. In
1984, all inspection and enforcement operations were assumed by the state and the inspection staff was increased to

The objective of the Maryland stormwater prod’am was to maintain as nearly as possible natural runoff characteristics. Infiltration and detention facilities are imporlan! control practices used to meet this objective. The state
found that a more comprehensive approach was needed to control stormwater runoff than was provided with a
peak flow criterion alone. It therefore gave consideratm~ to volume reduction, low flow augmentation, water quality control, and ecological protection.
:.
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Maryland prepared a model stormwater ordinance in 1985 for consideration by local governments. Because of
its involvement in ongoing efforts to improve water quality in the Chesapeake Bay, Maryland is also retrofitting
stormwater controls in existing developed areas. The state’s nonpoint pollution control program also includes agricultural sources, shoreline protection, retention of existing forestiand, providing conservation easements, controlling
dredging and fill projects, controlling mining area runoff, and repairing failing septic tanks.
NPDES permits are issued through the state. Releases of oil and other hazardous substances must be prevented or minimized in stormwater discharges. The state has also established a sediment and erosion control
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Project Location/Type

Standards

Watershed of a lake not most at risk. Project with <3
acres of impervious area or £ 5 acres of disturbed

Basic Stabilization Standard

area

Watershed of a lake most at risk (severely blooming
lake)

Basic Stabilization Standard and Phosphorous
Standard

Watershed of a lake most at risk (not severely blooming lake). Project with _> 3 acres of disturbed area

Basic Stabilization Standard and Phosphorous
Standard

Watershed of a lake most at risk (not severely blooming lake). Project with <3 acres of impervious area
and <5 acres of disturbed area

Basic Stabilization Standard and 80% TSS Standard
or
Basic Stabilization Standard and Phosphorous
Standard

Direct watershed of a lake other than a lake most at
risk and project with > 3 acres of impervious area

Basic Stabilization Standard and Sliding Scale TSS
Standard
or Basic Stabilization Standard and Phosphorous
Standard (may be waived by DEP)

Direct watershed of a lake other than a lake most at
risk and project with >5 acres of disturbed area and
<3 acres impervious area

Basic Stabilization Standard and Phosphorous
Standard

Direct watershed of a coastal wetland most at risk

Sliding Scale TSS Standard

Watershed of a river, stream, or brook most at risk
and the project drains to the water body at or above
a public water supply intake

Basic Stabilization Standard and Sliding Scale TSS
Standard

Watershed or a river, stream, or brook identified as a
sensitive or threatened area and drains to the water
body at or within two miles above a public water
supply intake

Basic Stabilization Standard

Source: A Dc’veloper’s Guide to the Maine Starmu,ater Management Law (Organized Areas)
program for implementation at construction sites, which includes requirements for runoff controls. Stormwater
management is a requirement at construction sites both during and after construction activity. Developers must
implement runoff controls for 2- and 10-year storm events that will restrict the flow from exceeding the pre-development level. A list of recommended BMPs is provided by the state, with the most preferred being infiltration
devices, followed by vegetative swales, retention ponds, and detention ponds.
Massachusetts
Permits in Massachusetts are issued by EPA as the state does not have permitting authority. It does however
impose some state-specific regulations on the permits. New or increased stormwater discharges to coastal or outstanding resource waters are ineligible for permits, h~ order to minimize erosion, outfall pipes must be set back from
receiving waters whenever the discharges are increased, or the system altered in any way. BMPs are also outlined
for use in stormwater management in the state, and the best practical method of treatment must be employed in
maintaining the goals of the program.
Michigan
The Michigan Environmental Protection Act of 1970 imposed a duty on all governmental agencies and individuals to prevent and minimize water pollution while carrying on normal activities (Dean 1981). A number of
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Michigan court cases thereafter determined that local governments had the responsibility to consider the environmental effects of new subdivision developments, including stormwater effects. Previously, the Michigan Subdivision
Control Act of 1967 required local drain commissioners to review subdivision plat proposals only to assure adequate drainage.
A number of county drainage laws in Michigan now also affect stormwater quality. As an example, Oakland
County prefers the use of infiltration of stormwater in wetlands, lowlands, and depressions to the use of dry detention basins in providing drainage control. Infiltration can have a positive effect on preventing surface water quality
degradation caused by stormwater discharges, while dry detention ponds have little stormwater quality benefit. In
addition, almost all of the 35 Oakland County local governments encourage the use of swales and other on-site controis. Wet detention ponds are also used when necessary. However, many local governments are concerned by the
lack of maintenance of detention facilities and therefore discourage their use.
Michigan issues its own permits under the delegated authority of EPA. Of particular note is Michigan’s
requirement for certification of stormwater operators. Each industrial facility with a general permit must have treatment and control measures, and these must be carried out by a certified individual. A list of requirements are also
provided for applicants for the permit; some of these are: erosion controls must be properly implemented, inspection of controls must be performed on a pre-determined basis, containment for spills of material must be provided,
waste material produced in the treatment of stormwater must be properly disposed of, and there are several guidelines as to certified operators.
Minnesota
Minnesota has NPDES-delegated authority. Construction site controls more stringent than the national standard have been applied in this state. They are as follows: temporary protection must be provided for areas of
exposed soil with a continuous positive slope within 100 feet from a water of the state or other devices connected to
a water of the state; and exposed soils on positive slope areas must be protected with either temporary or permanent cover within certain time frames:
:...::
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T),[ve of slope
Steeper than 3:1
I0:I to 3:1
Flatter than 10:1

Area has not been or will not be worked by contractor for
7 days
14 days
21 days

In addition, the bottoms of temporary drainage ditches must be stabilized within 100 feet of the receiving
water within 24 hours of the ditch being connected to the water. In order for a pipe to be connected to a drainage
ditch, it must first be equipped with a velocity dissipation device. Sedimentation BMPs must be installed on the
down-gradient perimeters of the site before any up-gradient activities may begin. These BMPs must remain in place
until the site has been permanently stabilized. Vehicle transport of sediment must also be minimized.
Temporary sedimentation basins must be provided to collect runoff from disturbed sites of 10 or more continuous acres. Basins shall provide 1,800 ft3 per acre drained storage below the outlet pipe. The basin outlets must be
designed to prevent short circuiting and discharge of floating debris.
The Minnesota Pollution Control Agency (MPCA) publishes a best management practice manual entitled
Protecting Water Quality in Urban Areas. The MPCA issues NPDES/SDS general stormwater permits for industrial
and construction activity. These permits list the requirements at the federal and state level. The industrial activity
permit covers "facilities discharging storm water associated with industrial activity as defined in 40 CFR
122.26(b)(14)." This permit requires a storm water pollution prevention plan, including drainage maps, significant
materials inventory, and exposure evaluation; BMPs categorized as source reduction, diversion, and treatment;
implementation schedule; inspections and maintenance; reporting; etc. The construction activity permit covers erosion control and inspection and maintenance requirements for construction activities that disturb 5 or more acres of
total land area.
Mississippi
Permits are issued by the state of Mississippi under authority delegated to it through EPA NPDES program.
Mississippi issues nine different types of general stormwater permits including one for construction sites and one
that is a baseline permit. Special criteria for chlorides, sulfates, and total dissolved solids apply to all discharges into
the Mississippi River. Stormwater permits state that discharges must be free of debris, oil scum or other floating
material except in trace amounts, eroded soils that will form objectionable deposits, suspended solids, turbidity, and
color at levels higher than the receiving water, and chemical concentrations higher than the state limits allow.
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Stormwater controls, including erosion control measures, are required for all construction sites. These must divert
flow away from disturbed soils, keep exposed soil time and area to a minimum, implement BMPs and remove sediment from storrnwater before it leaves the site. Sediment basins are required for sites with drainage areas over 5
acres. The recommenddd capacity of the basin (SCS manual) should be 67 yd3 per acre drainage area, with maximum surface area and an outlet as far from the inlet as possible. Stormwater controls must be described with
respect to vegetative controls, structural controls, post-construction controls, and measures to minimize vehicle
transport of sediment.
Missouri
Missouri has a unique method for funding nonpoint runoff controls. In 1983, the Missouri legislature passed a
constitutional amendment to raise the state sales tax by 0.1 percent to increase state funding for parks and historical
sites, and for soil conservation (Howland 1985). State voters, in turn, passed the amendment in the 1984 general
election. This tax increase was only to be in effect for 5 years (from 1985 to 1990), and the soil conservation portion
(about $15 million per year) was mostly to be used for cost-sharing of agricultural runoff controls. However, this
funding method could also be used to fund urban stormwater controls.
Missouri has NPDES-delegated permitting authority. Construction site permits similar to EPA’s general construction permit are required for sites disturbing 5 or more acres of land, over the life of the project. Construction
sites over 10 acres are required to construct sedimentation basins. The basin shall be sized to contain 0.5 inch of sediment from the drainage area and be able to contain a 2-year, 24-hour storm. Industrial-specific stormwater pollution prevention plans are required for general industrial permits. Permits for some activities in this state place
numeric effluent limits on stormwater discharges with respect to oil and grease, total suspended solids, pH, and
other pollutants.

,2~
,"
~.
~.~.,:~’.
i
~

Montana
Montana has NPDES-delegated permitting authority. The Montana Department of Environmental Quality
(DEQ) issues three general permits: a permit authorizing discharges from construction sites, a permit authorizing
discharges associated with industrial activity, and a permit for oil and gas and mining activities.
Nebraska
Nebraska has NPDES-delegated permitting authority. Nebraska Department of Environmental Quality
(NDEQ) issues two general permits: a permit authorizing discharges from construction sites of 5 acres or more and
a permit authorizing discharges associated with industrial activity. Permittees of either general permit are required
to develop and implement a stormwater pollution prevention plan (SWPPP) that will minimize erosion on disturbed areas, minimize the discharge of sediment and other pollutants in stormwater runoff, and maintain compliance with the requirements of the permit. A detention pond is required on construction sites where slopes are equal
to or steeper than 3:1. Clay soils are present in many areas of Nebraska, and when erosion occurs suspended clay
particles are not efficiently removed simply by use of a detention facility. Therefore, use of a detention pond does
not circumvent the need to implement erosion and sediment controls. NDEQ does not have authority related to
flow management issues, only water quality issues. Many local municipalities require new developments to construct permanent detention basins for the purpose of stormwater flow management. These requirements are
intended to help prevent and reduce downstream flooding that would otherwise result from the increase in runoff
that typically occurs with development. SWPPs for industrial permittees do not require use of detention basins.
Nevada
Nevada has NPDES-delegated permitting authority. The state general permit is identical to EPA’s baseline
NPDES stormwater program. Construction sites disturbing 5 or more acres, industrial facilities, and mining sites are
covered by this permit. Specific BMPs are not required. Detention facilities are regulated by local governments. In
the Lake Tahoe area there are stricter regulations administered by the Tahoe Regional Planning Agency.
New Hampshire
New Hampshire does not have NPDES permitting authority. Its permits are issued by EPA Region 1. The program requirements are identical to EPA°s. In addition, the state has a shoreline protection program that issues
sitespecific permits for construction sites in or on the border of surface waters with contiguous area of 50,000 ft2 if
within a protected shoreline, or 100,000 ft2 or more in all other areas.
New Jersey
New Jersey has NPDES-delegated permitting authority. The Department of Environmental Protection (DEP)
issues two general permits: a permit authorizing discharges from construction sites of 5 acres or more and a permit
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authorizing discharges associated with industrial activity, industrial dischargers must implement a SWPPP.
Construction sites disturbing 5,000 ft2 of land are regulated by state erosion and sediment control laws¯
New Mexico
New Mexico is a non-delegated sta~e for the NPDES program. The NPDES program is under the direction of
EPA Region 6 in Dallas, Texas. Questions about this program can be directed to the Stormwater Hotline at 1-800 2456510.
New York
New York has NPDES-delegated permitting authority. The state includes some additional requirements in its
construction permits. Structural practices must be built to divert stormwater from exposed soils and limit runoff
from these areas. State guidelines also mandate that there may not be any visible and substantial changes with
respect to color, taste, odor or turbidity downstream from construction sites. Vegetative and structural practices
must be used to ensure that stormwater discharges do not vary significantly from pre-development conditions.

~

¯ .~

North Carolina
North Carolina has NPDES-delegated permitting authority. North Carolina presently issues 23 types of general permits including a permit for construction sites disturbing 5 or more acres of land and permits for various
types of industrial activities. All types of permits require the implementation of a SWPPP. The state alsoimposes a
set of regulations specific to stormwater for coastal waters, outstanding waters of the state, high quality waters, and
water supply waters. To help the public determine what regulations are applicable for a project or industrial activity
the following flow charts are published by the state in its Stormwater Management Guidance Manual¯
North Dakota
North Dakota has NPDES-delegated permitting authority. The North Dakota Department of Health (NDDH)
issues three general permits: a permit for construction sites disturbing 5 or more acres of land, a permit for industrial activity, and a permit for mining activities.
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Ohio
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Ohio issues its own NPDES permits under authority delegated by EPA. The state imposes additional runoff
guidelines. Revegetation of construction sites must be achieved on a specified time scale, regulations apply to the
protection of waters flowing near a site, and statewide regulations require the use of sediment ponds if sediment
fences are determined to be insufficient. Ponds capable of holding 67 cubic yards of runoff per acre are required.
Oklahoma
NPDES permits in Oklahoma are issued by the state Oklahoma Pollution Discharge Elimination System
(OPDES) administers the NPDES program. OPDES’s perma! t.,~ iderttical to EPA’s construction permit. Several cities
in Oklahoma require builders and developers to design dt’~mtnon facilities so that the rate of runoff from a new
building or development does not exceed the historic rate betore development or construction runoff.
Industries in the state are subject to additional regulations. Oklahoma plans to adopt EPA’s multi-sector permit for industrial sites. Whole effluent toxicity testing is required for dischargers twice annually. The Oklahoma
Conservation Commission coordinates the runoff programs in the state, which are voluntary and provide assistance
in making management decisions.

."
¯

Oregon
Oregon has delegated NPDES permitting authority. Discharge limits are set for some industrial stormwater
dischargers for certain parameters. These parameters typically include settleable solids, debris, conductivity, and
enterococci.
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Pennsylvania
The state of Pennsylvania has NPDES-delegated permitting authority. The general permit for industrial dischargers resembles EPA’s baseline with the following numeric limits: 7 mg/L for dissolved iron, pH from 6 to 9, and
a limit of 50 mg/L total suspended solids for coal pile runoff. The state’s general construction permit covers sites
between 5 and 25 acres unless the runoff from the site will be discharged into a protected water of the state. Any
disturbed area, regardless of size, must implement erosion controls. For disturbed areas less than 5 acres, sedimentation traps with the capacity of 2,000 ft3 may be used. A sedimentation basin is required at construction sites disturbing more than 5 acres. The basin must have a capacity of 7,000 ft3 per acre, have a 24" freeboard, and have outlets
designed to pass a minimum flow of 2 ft3 per second per acre. A permit is required for timber harvesting operations
that would disturb more than 25 acres of land. Water quality based limits may be established for any discharger to
ensure adequate water quality in receiving waters.
Rhode Island
Rhode Island has NPDES permitting authority. The state has developed some additional regulations above
baseline EPA guidelines. Rhode Island has standards for stormwater practices that include BMPs that must be incorporated into developments. Local governmental agencies may regulate stormwater discharges, but their regulations
must be at least as strict as the state regulations. To limit suspended solids releases, the state’s Coastal Zone
Management Program requires new developments within 200 feet from a shoreline to remove 80°1o of the suspended
solids discharged from a site after development.
South Dakota
South Dakota has NPDES-delegated permitting authority, from EPA. The South Dakota Department of
Environment and Natural Resources (DENR) has general permitting requirements similar to EPA’s baseline general
permit for industrial dischargers and construction sites disturbing 5 or more acres of land.
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Tennessee
Tennessee has NPD.ES-delegated permittin~ authority. [n addition to the basic requirements, the state has
developed some additional provisions. At construction sites, vegetative and structural management techniques
must be applied. Examples of these are: clearing and grubbing is minimized, soil exposure must be minimized
through sequencing, large projects must be built in stages; strict checking and maintenance of controls is required; a
responsible individual must be established and temporary and permanent soil stabilization measures must be used.
Texas
Austin has had a watershed protection ordinance since 1981 after it was found that continued urban development was having adverse affects on the local groundwater supply. This ordinance was amended in 1986 and contains specific standards for development within critical watersheds (Austin 1986). The Austin program is currently
funded by a combination of user’s fees and city general revenues. Common controls in all proposed land uses
include buffer zones adjacent to all streams where no development is allowed, severe building restrictions on slopes
greater than 15 percent, and required setbacks from springs, seeps, and sinkholes. Many innovative erosion and
stormwater controls have been used in Austin, including sand filters, portable filter fence supports, and suspension
of all city-required building inspections for any site in violation of its erosion and stormwater control plan. Porous
pavement is not considered an effective stormwater quality control when protecting groundwater and is therefore
not given any credit when calculating allowable impervious covers. Austin also has an ongoing monitoring program to evaluate the performance and required maintenance of stormwater controls.
Texas is in the process of becoming an NPDES-delegated state. Until that time, its permits will be issued by
EPA. Texas has established probably the most extensive list of numeric standards for stormwater discharges There
are discharge limits for arsenic, barium, cadmium, chromium, copper, lead, manganese, mercury, nickel, selenium,
silver and zinc.
Utah
Utah has NPDES-delegated permitting authority. In addition to the basic permit requirements, the state
imposes supplementary regulations in some cases. Coal mining facilities are subject to restrictions on the total maximum flow and concentrations of total suspended solids in their discharges. To remediate these concerns, mines
must use sedimentation controls, such as detention ponds, and mine site dewatering. Dewatering discharges are
subject to limits in the concentration of iron, total dissolved solids, pH, suspended solids, and grease. The Salt Lake
City Stormwater Utility has been established and institutes a user fee for use of stormwater systems. Several other
cities in Utah have adopted similar plans.
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Vermont
The state of Vermont has permitting authority under the NPDES program. A statewide permitting program
has also been establishe_d that requires treatment and volume control measures to manage runoff from new developments once construction is completed. These management plans, including project designs, hydrologic calculations,
and planned controls, must all be submitted to the DEP. Permits are issued on a site-specific basis. These are often
issued with the stipulation that the post- development discharge rate does not exceed the rate before development.
Sites have guidelines to follow during construction, as well. Ten environmental criteria have been established,
addressing wetlands, headwaters, floodways, streams, shorelines, traffic concerns, water and air pollution, waste
disposal, esthetics, and impacts on wildlife habitats.
Virginia
Virginia has NPDES-delegated permitting authority. As with most states, Virginia has instituted some additional guidelines. With respect to deveiopment, post-construction pollutant concentrations must not increase compared to pre-development concentrations. The Chesapeake Bay area uses phosphorous as an indicator pollutant.
Sites that undergo redevelopment must implement measures to achieve a 10 percent reduction in average pollutant
loads. Construction activities sponsored by the state also have a set of stormwater regulations they must follow.
¯"
~
"

Washington
The city of Bellevue has had a storm drainage utility since 1974. Its primary mission is to "manage the storm
and surface water system, to maintain a hydrologic balance, to prevent property damage, and to protect water quality for the health, safety, and enjoyment of citizens and for the preservation and enhancement of wildlife habitat"
(Bissonnette 1985). Bellevue stresses the use of natural drainage systems to transport and dispose of stormwater.
Swales, lakes, ponds, wetlands, and detention ponds form important parts of this system. In 1985, the utility’s operating budget was more than $5 million and the 1980 to 1985 capital improvement budget was about $13 million. The
necessary revenues are obtained through user service fees, assessed according to the amount of runoff and pollutants generated for each area served.
A number of cities throughout the U.S. currently have storm drainage utilities, mostly modeled after
Bellevue’s. These utility districts all charge a fee to provide urban runoff control services. Bellevue’s runoff and
receiving waters were extensively studied during the Nationwide Urban Runoff Program. It was found that the beneficial uses of the streams were being seriously impaired by excessive flows, erosion, and sedimentation (Pitt and
Bissonnette 1984). These problems are currently being reduced by runoff and erosion controls. Metallic and organic
toxicants will also need to be controlled in future years in Bellevue.
West Virginia
West Virginia has been granted NPDES permitting authority by EPA. West Virginia issues two general permits, one for industrial dischargers and one for construction sites disturbing 3 or more acres of land. Construction
sites having a drainage area of 5 acres or less should have a sediment trap with a storage volume equal to 3,600 ft3
per acre. Sites over 5 acres should have a sediment basin which will provide a storage volume equal to 3,600 ft3 per
acre. The state has established additional numeric effluent limitations for coal piles with respect to pH and total suspended solids.
Wisconsin
Wisconsin has had a priority watershed protection program for more than 15 years. This program involves
extensive state-funded cost sharing to retrofit nonpoint water pollution controls in watersheds that cannot meet
water quality objectives with point source controls alone. Initially, this program almost exclusively involved agricultural water pollutant sources, with little urban runoff controls. In 1983, the state legislature passed legislation requiring the preparation of a model ordinance to control construction site erosion and stormwater runoff (Pitt 1986). The
state will spend about $100 million over the next twenty years in retrofitting urban runoff controls in the priority
watersheds. In order to protect this investment, all state funded and conducted construction, along with urban areas
participating in the priority watershed program, are required to follow these ordinances.
The Wisconsin model ordinance for the control of construction site erosion has been adopted by many communities, including Milwaukee. This ordinance includes basic controls to reduce such erosion sources as vehicle
tracking and dewatering of excavations, along with required diverting of up-slope waters, mulching of disturbed
areas, and the use of downstream sedimentation controls. Extensive plan reviews and site inspections are also
included in the ordinance. The ordinance is supplemented with a manual to ensure uniform design and appropriate
applications of construction control practices.
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Wisconsin has NPDES-delegated permitting authority. The DNR limits its stormwater program to municipalities in urban areas with documented water quality problems. These municipalities are required to collect data and
assess their specific stormwater problems as well as develop a plan to address these concerns. Permits mandate that
municipalities make and meet a timeline for development of a stormwater program, implement a successful program that reduces and prevents stormwater pollution, screen all storm sewer outfalls for sewer connections and
other improper waste disposal; estimate pollutant loadings to the waters of the state; calculate the concentrations
and constituents of pollutants in stormwater; monitor stormwater with respect to pollutant loads; assess the effectiveness of their stormwater program; and report on their progress.
Wyoming
Wyoming has NPDES-delegated permitring authority. The state has imposed additional controls on construction site activities. Sites that discharge into perennial water bodies must not increase the turbidity by more than 1015 turbidity units above the background. Discharges into water bodies that are ephemeral are exempt from this
standard but may not deposit sediment that degrades the habitat. All stormwater control devices must remove 80%
of total suspended solids. Sites must establish structured runoff control plans with a designated responsible individual. Sites with a high potential for soil erosion should identify and implement BMPs to control erosion.
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HISTORICAL REVIEW OF WET WEATHER
POLLUTION MANAGEMENT
T!~roughout historv, manv strate~:ies have been implemented to cc~trol wet weather pollution for reasons
such as flood control, water quality improvement, aesthetic improvement, waste removal, and others. To provide
guidance for developing commtinities, a reference manual for wet weather flow systems in newly urbanizing areas
is being developed as part of a cooperative agreement among the Urban Watershed Management Branch of EPA,
the University of Alabama at Birmingham (Pitt, eta!. 1997) and ASCE I Heanev, et al. 19~7). [he following historical
review is a summary from this effort (Pitt, et al. 1997) and was mostly" prepared by Steven ~. Burian, a Ph.D. student
at the University of Alabama.
F.1

Wet Weather Pollution Management: Ancient Times

Management of wet weather pollution is an age-old problem. %’~,ral ancient civilizations can be credited
with implementing successful surface water drainage systems. Evide~ce e×lsts that the dwellers of the city of
Mohenio-Daro {now part of West Pakistan) used sanitary sewer systems and had drains to remove stormwater from
the streets (Webster 1962).
Mesopotamian engineers planned and built effective drainage and sanitary works, including vaulted sewers
and drains for household waste, gutters and drains for surface run~ff, and other appurtenances made of baked
brick and asphalt (Maner 1966).
Of all the societies of western Asia and Europe, ~rom antiquity until the Igth century, only the Romans set out
to build a carefully planned road system with prtR~’l~, drained surfaces (Hill 1984). Virtually all that the early
Romans knew about engineering came to them ou! ~R the ci~’ilizations of the eastern Mediterranean (Kirby, et al.
1990). Specific drainage structures used by the Romans included occa.~ional curbs and gutters to direct surface
runoff to open drainage channels alongside roadways (Hill 1984). To improve drainage, the roads would be graded
in such a fashion to direct the surface runoff from the streets toward the drainage channels.
Draining excess water was not the only function of the system It was soon discovered that disposal of wastes
in these trenches removed the waste from the immediate area. However, the trenches relied on heavy rainfalls to
adequately flush them of waste and debris, since overflow discharges from aqueducts were not sufficient to effectively convey the wastes. The wastes would therefore accumulate and cause unsanitary,, not to mention repugnant,
conditions. The solution to this was to cover the trenches; these covered trenches evenv,~allv evolved into planned
sewers.
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The Romans planned and constructed the "cloacae," or sewers, to drain their uplands to the nearby network
of low-lying streams (Gest 1963). These sewers were originally open streams that drained most of the land prior to
urbanization. The philosophy was to use the existing natural drainage channels to remove wet weather flows and
pollution. It was decided that the proper way to use the channels was to build the city over them and provide
drains from the surface to the underground streams. As time progressed, the Romans became more elaborate with
their construction of sewers (Gest 1963).

F.2 Wet Weather Pollution Management: Middle Ages to the 1800s

~
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The first sewers built in Europe following the fall of the Roman Empire were simply open ditches. Examples
of this type of sewerage system in Europe are evident in Paris and London as well as in a few other European cities
during the 1300s and 1400s (Kirby and Laurson 1932; Reid 1991). The open ditches used for drainage of stormwater
were usually constructed in existing drainage pathways (Kirby and Laurson 1932) or down the centers of streets
(Reid 1991). Besides being conveyances for stormwater, the open drainage channels became receptacles for trash,
kitchen wastes, and sanitary wastes, the accumulation of which caused hazardous and nuisance conditions. To remedy this situation, Europeans simply covered the drainage channels, or sewers, which were emitting terrible odors
and producing unsightly conditions. Interestingly, this solution is similar to that used 1,500 years earlier by the
Romans during the construction of the "cloacae."
From the time of the Roman Empire to the 1800s, wet weather pollution management strategies experienced
very little noteworthy advances, and in fact regressed considerably in terms of sanitation. However, towards the
start of the Middle Ages, as disease epidemics occurred in major metropolitan areas of Europe, some believed
proper sanitation was partly dependent on adequate sewerage.
Paris and London provide examples of European cities that developed piecemeal drainage systems in
response to crisis situations and funding availability. A consequence of developing wet weather and sanitary systerns in this way was an incoherent and varied overall system. In addition to the poor design and construction practices at the end of the Middle Ages, maintenance and operation of the systems were virtually neglected in most
situations. Sewer systems of urban areas in Europe during the 1600s and 1700s were grossly under-planned, poorly
constructed, and inadequately maintained.

F.3 Wet Weather Pollution Management: 1800s
The enlightened, post-renaissance society began to realize that adequate sewerage was necessary to promote
proper sanitation. The early part of the 1800s marked the beginning of a series of decisions and technical advances
that resulted in improvements related to wet weather pollution management.
E3.1

Improvements in Design and Construction Practices
Innovations in construction materials improved sewerage systems in the early 1800s. As an example, in Paris
until the 1820s, sewers had been constructed of cut stone or brick with rectangular or roughly rounded bases, which
led to solids deposition problems (Reid 1991). Engineers substituted millstone and cement mortar for the hewn
stone, which allowed for the construction of curved and smooth sewer floors. This lessened the flushing effort
required for sewer cleansing. The quality of brick and clay pipe also improved during this time and became the
materials of choice. The next major improvement in sewer materials was the use of concrete, which did not occur
until the end of the 1800s (Metcalf and Eddy 1928).
In addition to improvements in construction, several advances were made in the design of sewer pipes.
Sewers could now be constructed in curved shapes instead of simply rectangular shapes. These curved shapes
included egg-shaped, oval, and v-notched patterns for combined sewer systems and provided improved hydraulic
transport efficiencies over the rectangular sewer shape. Studies in England indicated that the lower part of a
v-notch channel could carry sanitary waste well, while the upper portion could provide sufficient capacity to transport stormwater from the streets (Gayman 1997).
Another problem with sewers was the grade at which they were constructed. Often, caution was not exercised
either during design or construction, and the sewers did not have a sufficient slope to transport wastewater during
dry weather periods. Sewers began to be constructed on slopes sufficient to prevent ponding in the system.
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F.3.2

Beginnings of Comprehensive Sewerage Design
The improvement in construction practices and pipe designs did not eliminate the problems with sewer systems in Europe. System design strategy became the focus of the next wave of innovations in sewerage practice.
Hamburg, in 1843, is considered to have implemented the first comprehensively planned sewerage system (Metcalf
and Eddy 1928). The circumstances were advantageous for this, as a large part of the city had been destroyed by fire
in 1842.
London followed suit with a detailed study by many engineers of note, resulting in the decision to devise a
comprehensive sewerage plan. In 1852, Joseph William Bazalgette was commissioned to plan and design the system
(Kirby and Laurson 1932). Actual work on the main drainage of London began in 1859 and was practically completed in 1865.
Meanwhile, the sewers of Paris were still being constructed without any coordinated plan until 1823. At that
time, construction practices began to improve, which allowed engineers such as Duleau to plan an adequate system
of drainage for portions of the city. The interceptor sewer concept dates to this period in Paris and London (Kirby
and Laurson 1932).
The 1800s saw rapid urbanization in the United States. In response to this urbanization in the United States,
comprehensive design of wet weather pollution management systems began to be practiced. Chicago had the first
comprehensive design implemented by a major American city. E.S. Chesbrough designed the system in a report
completed in 1858 (Metcalf and Eddy 1928). He and other contemporary engineers soon consulted on similar comprehensive plans for additional U.S. cities (J.W. Adams for Brooklyn, New York for example).
The planning of early American sewerage was influenced by two general factors, the topography of the city
and the place of disposal (Metcalf and Eddy 1928). The grade of the ground surface affected decisions concerning
the mode of sewer transport, the size of the sewers, and the arrangement of small- and large-sized sewers, with
gravity being the desired vehicle for transportation. In most situations, the use of natural drainage patterns in conveying stormwater was preferred, especially when streets were planned according to the lay of the land. The second
factor mainly concerned the direction and distance that the sewage would be conveyed. Specific considerations
included the dilution capability of the receiving stream and determination of the proper disposal location.
The comprehensive designs implemented in the U.S. made use of empirical data obtained from European
practice for capacity and probable quantities of rainwater to be carried by the sewers (Webster 1921). It is noteworthy that among the branches of engineering, American sewerage is observed to have developed many of its features
through experience, rather than experimenting (Metcalf and Eddy 1928).
E3.3

Combined Versus Separate Systems of Sewerage
Although sanitary waste was a constant input to the stormwater systems of Europe, designs did not recognize
the addition of sanitary wastewater in combined systems until 1843 in Hamburg. This does not imply that illegal
connections of sanitary wastewater were not present, as this was often the case. The first types of wastewater legally
allowed into the sewer system were dishwater and other liquid kitchen wastes. When the flushing toilet (water
closet) came into general use in the early 1800s existing cesspools became overwhelmed. Eventually, this led to the
permitted discharge of sanitary wastes into the sewers previously restricted to surface runoff, creating combined
sewage. London did not allow legal sanitary connections to its sewer system until 1847 (Kirby and Laurson 1932),
and Paris followed suit in 1880 (Reid 1991).
The combined sewage scheme became widely implemented in spite of the opponents who thought it sensible
to keep the sanitary wastes and stormwater separate. Edwin Chadwick and John Phillips, both from England, were
two of the earliest proponents of the separate system of sewage. Phillips proposed the separate system for London
in 1849, but eventually Bazalgette’s combined system with interceptors was implemented (Metcalf and Eddy 1928).
Although supporters for separate systems existed, combined systems were mostly constructed because they were
usually cheaper to design and build.
Bourne (1866) made one of the first American arguments for separate sewerage. He advocated the separate
system for reasons of sanitation. Benezette Williams designed one of the earliest comprehensive separate systems in
the U.S. in 1880 for Pullman, Ill., which was eventually implemented (Odell 1881). Another adamant supporter of
separate sewer systems in the U.S. was Col. George E. Waring, Jr. (Waring 1879). Waring designed several early separate systems, including one for Memphis, Tenn. in 1880. Other cities that implemented separate sewer systems,
constructed only sanitary sewer lines for the most part, with no pipes for stormwater (gutters and ditches carried
this water) (Tarr and McMichael 197’7). Some systems performed adequately, but others failed miserably with
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repeated blockages and backups in the sanitary sewer iines. Waring’s designs called for the size of the house connection to the lateral sewer to be small (typically 4 inches) (Metcalf and Eddy 1928). This small size (in comparison
to other designs of 6 inches or more) is what many believed to be the basic cause of failures in Waring’s systems.
To learn more about separate and combined sewer systems, an American named Rudolph Hering visited
Europe in 1881 at the behest of the U.S. National Board of ~ealth. His findings from the trip became a report to the
National Board of Health on the benefits and drawbacks of each type of system (Hering 1881). Hering’s recommendations included using combined systems in large or rapidly growing cities, while using separate systems for areas
where rainwater did not need to be removed underground. Despite Hering’s report and the support of his conclusions by many, the debate continued between the advocates of the two types of sewerage.
F.3.4

Identification of Water-Borne Diseases
Several individuals throughout history have conjectured that sanitary, and other types of wastes and unsanitary living conditions could be linked to diseases (Tarr and McMichael 197;7). During the early 1800s, evidence
pointed to the link between sewage discharges, polluted receiving waters, and disease outbreaks. A key factor was
the new knowledge that had come from the researches of noted scientists such as L. Pasteur, R. Koch, R. Warington,
T. Schl6sing & A. Muntz into the nature and activities of bacteria.
A publication by Dr. Jack Snow in 1849 discussed the communication of cholera by contaminated water; he
later had a hand in identifying the source of the Broad Street cholera epidemic in Lond(~n during 1854. But it was
Pasteur, in 1857, who established the formative theory that infectious disease is caused by germs or bacteria (Kirby,
et al. 1990). By the 1880s the theory was firmly established by Koch and others. This research led to the attempt to
filter drinking water during the late 1800s to remove water-borne disease-causing organisms.
F.3.5

Treatment of Separate Sanitary and Combined Wastewater
Regardless of the type of sewerage (combined or separate), the primary method of disposal was still discharging to local receiving waters in the late 1800s; control and treatment of sewer discharges was very limited. Typically,
combined sewage, sanitary Wastewater, and stormwater were simply discharged into a stream or river of adequate
capacity to dilute the waste. The sewerage systems would be designed such that the maximum amount the receiving water system could dilute would be discharged. In the late 1800s, sewage was treated primarily by three methods: irrigation of farmlands, intermittent filtration, or chemical precipitation (Whipple, et al. 1906; Tarr and
McMichael 1977). These systems of treatment were more conducive to the smaller and easier controlled sanitary
sewage flows from a separate system. Centralized municipal wastewater treatment facilities were just beginning to
be constructed in the late 1800s.
Whipple, et al. (1906) discussed the combined sewage treatment operations being used in the U.S. at the
beginning of the 1900s. The usual method for combined sewer systems entailed sending as much of the storm
flow/sanitary sewage mixture to a dry weather wastewater treatment plant by way of an intercepting sewer. In
most cases, the interceptor sewer conveyed a certain amount of the waste stream to the plant, with the remainder
being overflowed directly to the receiving water system, thus creating a combined sewer overflow (CSO). Treatment
plants and collection systems were typically designed to treat twice the flow rate, or more, of the typical dry
weather flow (Whipple, et al. 1906). During wet weather, sewer system flows were observed to increase by a factor
of 100 over dry weather flows on occasion. Occurrences such as this could not be economically considered in conveyance or treatment system design, and thus, excess sewage flows greater than the design capacity of the conveyance system would result in frequent overflows.
Although research had displayed the connection between sewage-polluted waters and disease, sewage treatment was not widely practiced. It was debated whether it was more economical to treat the sewage prior to discharge or treat the water source before distributing as potable water. It was argued that the sewage could be
assimilated or treated in the receiving water and would be much less polluted by the time it was withdrawn for
drinking water supplies. This argument had validity, except it neglected the fact that sewage discharges were detrimental to the receiving water in addition to the drinking water supply.
F.3.6

Urban Hydrology
In the mid-18OOs, estimating surface runoff was based on empirical results. For example, much of the
European engineering community used Roe’s table to size sewer pipes draining a specified size catchment (Metcalf
and Eddy 1928). The table was supposedly empirically derived from Roe’s observations of London sewers in the
Holborn and Finsbury divisions over a span of 20 years.
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In the second half of the 1800s the hydrologic and hydraulic design methods used to size sewers were
enhanced. Most notably, Mulvaney (1851) and Kuichling (1889) developed the rational method in this time period.
The rational method, in general, was based on the assumption that a realistic flow of the chosen frequency can be
obtained if the rain intensity of duration similar to the travel time of water in the sewer system was applied to the
drainage catchment. The flow was subsequently used to design the size of the sewer pipes. Prior to the rational
method, runoff determinations took the form of empirical formulae. These equations were all derived based on sitespecific data; consequently, they yielded poor results when applied to other drainage basins (Buerger 1915).
Intensive efforts in rainfall data collection and analysis occurred in the U.S. during the second half of the 19th
century (Berwick, et al. 1980). The primary motivation was to study the relationship between the intensity of the
rain and its duration for the needs of storm drain design. Talbot, in 1899, performed some of the initial work, using
U.S. Weather Bureau records at 499 stations to plot storm intensities versus duration on a cross-section paper. Two
envelope curves were drawn, one depicting the very rare rainfalls, and the other the ordinary rainfalls. These curves
became the forerunner of the present day intensity-duration-frequency curves for drainage design. Since the time
Talbot constructed his curves, many cities, public agencies, and engineering firms have developed similar equations
for specific locations (Berwick, et al. 1980), while some still use Talbot’s results directly.

1:.4 Wet Weather Pollution Management: 1900s
F.4.1

Urban Hydrology Continued
The engineering community did not immediately accept the rational method. Well into the 1900s, the older
empirical formulae mentioned above were still being used (Buerger 1915). Only after a slow transition in the early
part of the 1900s did the rational method become the dominant technique for drainage design in the U.S. and
worldwide.
The early 1900s also witnessed attempts to describe the rainfall/runoff process more accurately (Rafter 1903;
Gregory 1907; Justin 1914; Buerger 1915; Grunsky 1922). By the 1920s the use of rain gauge records enabled more
typical "design storms" to be used, in which rainfall intensity rose to a peak and then died away. The unit hydrograph (UH) concept is an example of these enhanced procedures based on design storms. Sherman (1932) developed the concept of the UH for gauged watersheds, and subsequently others modified it and applied it in different
manners (Pettis 1938; Brater 1939). Until the introduction of unit hydrographs, few design techniques had considered using the storm hydrograph and runoff hydrograph; only the peak rate of runoff was used. Homer and Flynt
(1936) first applied hydrograph techniques to storm sewer design (Homer and Flynt 1936; Eagleson 1962).
Following the UH applications, a renewed interest in the rainfall/runoff process was observed in the 1940s.
Previous methods for determining runoff from rainfall had been mostly based on coefficients to account for losses of
rainfall. In the late 1930s and early 1940s, rainfall abstractions became a concentrated topic of research. Homer and
Jens (1942) developed a methodology to mathematically describe the process of infiltration, among other abstractions, and applied hydrograph techniques to a small basin.
E4.2
"~’~’~t~.

Environmental Awareness and Receiving Water Impacts
During the 1960s, wet weather pollution was recognized by many as causing receiving water quality problems. To mitigate the problems, methods of control and treatment for urban runoff and CSOs were devised.
Although it was known that controlling wet weather flows and pollution would not eliminate the problem, such
methods were considered helpful in reducing the problems and in certain situations to be more cost effective than
improving the capacity for dry weather wastewater treatment.
With the interest in reducing receiving water impacts through control and treatment of wet weather pollution, numerous research projects were initiated in the 1960s and 1970s. The main focus of these projects was to evaluate the effectiveness of control and treatment alternatives for combined sewer overflows. The control and
treatment alternatives included physical/chemical methods such as detention, swirl technology, filtration, screening,
and disinfection; biological methods such as rotating biological contactors, contact stabilization, trickling filters,
treatment lagoons, and activated sludge; and storage/treatment methods.
The next step in the 1970s was the attempt to evaluate problems on a larger scale. This was manifested in
Section 208 (from the Federal Water Pollution Control Act of 1972) planning studies and the watershed-wide planning philosophy that gained attention in the late 1970s and early 1980s. The planning studies focused on mitigating
the impacts of urban runoff on receiving waters on a watershed scale versus a single outfall or a single stream reach.

In the early 1980s, problems remained with attempting to predict relationships between wet weather discharges and receiving water impacts. To remedy this problem, data was sough~at would characterize the pollutants of concern and the impacts they would have on receiving waters. One oFt~ie major research efforts was the
Nationwide Urban Runoff Program (NURP), conducted in the United States by EPA and USGS (EPA 1983). The
overall goal of NURP was to collect data and develop information for use by local decisionmakers, states, EPA, and
other interested parties.
E4.3

Technical Tools and Design Methods
In the late 1960s and early 1970s computer development and its applications to the field of wet weather pollution management had a significant impact on the direction of development of wet weather pollution management..
Computer applications were used in modeling environmental systems and processes, such as STORM (HEC 1973)
and SWMM (Metcalf & Eddy Engineers, et al. 1971), and analysis and design of wet weather conveyance systems
became more dependent on new computer applications.

~¯ ~

In addition to computers, the mathematical and statistical methods being applied to wet weather pollution
management were also improving. The use of statistics was seen in the analysis of long-term simulation results, the
analysis of collected rainfall, runoff, water quality data, the evaluation of the optimum urban runoff control system
configuration, among other uses (Howard 1976; DiToro and Small 1979; Hydroscience, Inc. 1979). The 1980s
involved improving much of the technology and ideas initially introduced in the 1960s, 1970s and early 1980s.
Personal computer advancements during the late 1980s and early 1990s were such that most wet weather pollution
management technology currently revolves around the use of personal computers. Computational aids such as GIS,
databases, and model pre- and post-processors have seen many advances during the 1990s, the use of which has
improved the planning, design, and operation stages of wet weather pollution management significantly in terms of
time, effort, and money.
F.5
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Wet Weather Pollution Management: Lessons Learned from the Past

An advantage of developing user-friendly design methods and tools is the reduction in the time lag between
development and. implementation. Practitioners generally embrace technology that is simple to understand while
still providing the means to perform the job in the most cost-effective manner possible. The methods and tools that
have gained acceptance through history have been simple to implement and easy to understand, although not necessarily the most accurate or appropriate.
Considering the other points previously discussed, a sustainable system development will have the benefit of
significantly reducing the environmental impacts associated with a project over time, while promoting economic
stability as well. The literature is replete with examples of entire systems (Paris in the Middle Ages) or parts of systems that were designed without considering the long-term sustainability of the project. The systems performed
poorly and resulted in additional time, effort, and money being used to rehabilitate and maintain the design.
Another consideration noticed during the review of the literature is that past design engineers and planners
were forced to consider the socioeconomic, political, and legal ramifications associated with their plans and designs.
These topics can be the primary inhibitors to the implementation of innovative technology and in the future must be
addressed for progress to be made (Berwick, et al. 1980).
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QUESTIONNAIRE
WATER ENVIRONMENT RESEARCH FOUNDATION
ASSESSMENT OF DECISION CRITERIA USED TO DETERMINE
BENEFITS OF CSO/SSO/SW INVESTMENTS
The Water Environment Research Foundation has contracted with Moffa & Associates to assess decision
cnteda used to determine benefits of CSO, SSO and stormwater investments. The objectives of this project
are to document or benchmark policy interpretations of EPA regions and state regulatory agencies and the
progress of vadous municipalities in achieving water quality goals. This information will be structured in the
form of matrices wherever possible so that a municipality could better appreciate their relative position in
developing solutions to their CSO, SSO and stormwater problems.
’ Your assistance in providing this information is needed to produce these guidance documents,

.............................................. ~| Date Completed:
~ ~ Contact Person
Street Address

Organization Name
State
Zip Code

Title
City

L

Phone No.

2. What type(s) of we~-weather pollution are you responding about? (Circle all that apply)
(a) CSO

(b) Stormwater

(c) SSO

What type(s) of receiving water are impacted by the wet-weather po!lution’~ (Circle all that apply)
(b) Stream

(a) River
if) Other

(e) Estuary

(c) Ownership of Sewer System:

4 (a) Total Population:

(d) A/ea of Watershed:

(b) Area of Sewer System
":.:

(d) Ocean

(c) Lake

(b) Number of Raindays:

5 (a) Annual Rainfall:

1 What are the concerns of the public’~

2 Is there a public participation program’~ (Circle)

Yes

No

Yes
Y~
Yes

No
No
No

If Yes, describe how the public participation program engages / educates the pubic.

1. Has the conveyance system been mathematically modeled+ (Circle)

CSO:
SSO"
Storm~ter

2+ Number of discharge sources
CSO

j Stormwater .......

!SSO

3 Frequency of d~scharges per year
CSO

IStormwater

, ....... iSSO

4. Volume of discharge per year. ~f avadable
CSO:
November 20, 1998

I ~u~’’~=’=’
.............
I
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QUESTIONNAIRE
WATER ENVIRONMENT RESEARCH FOUNDATION
I.

Has a watershed approach been considered for planning wet-weather pollution abatement? (Circle) Ye~
Yes

2. Has a watershed approach been used to plan wet-weather pollution abatement? (Circle)

No
No

If Yes. what are the other sources of pollution? (C=rcle all that apply)
(a) Mumcipal Po,nt So~rce
(e) Other

(bl industrial Point Source

(c) Agricultural Runoff

If Yes, has the watershed been mathemaUcatly modele09 (C~rclel
3. Has a watershed approach been used to manage wet-weather pollution abatement’~ " :° ’ ~

(d~ Urban Runoff
r’es

No

Yes

~*~

,4 What pollution sources are currentiy being addressed? (Circle all that apply)
(a) Municipal Point Source
(e) Other:

(c) Agncultural Runoff

(b) Industrial Point Source

(d) Urban Runoff

5. What pollution sources are going to be addressed in the future? (Circle all that apply)
(a) Municipal Point Source
(e) Other

(b) Industrial Point Source

(c) Agricultural Runoff

(d) Urban Runoff

1. When did your organization recognize the wet-weather pollution?

~

2. Why did your organization take action to abate the wet-weather pollution9 (Circle all that apply)

3

Descnbe the significant pollution event:

4. Are any wet-weather facilities permitted? (Circle)

i

(b) Regulatory Requirements
(d) L~tigation/Lawsuit

(a) Planned Sewer System Improvements
(c) Significant Pollution Event

:

If yes, how many CSO

CSO:
SSO
Stormwater

No
No
No

Yes
Yes
Yes

how many :5:50:

, how many Sto~r,~water:

Descnbe the critical perm,t requ=rement(s)

1. Is a Facility Plan completed? (Circle)
Is a Facility Plan being developed"7 (Circle)
Novernber 20, 1998
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Yes

No

Yes

No
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QUESTIONNAIRE
WATER ENVIRONMENT RESEARCH FOUNDATION
3. What is the basis for technical considerations? (Circle all that apply)
(a) Regulatory Requirements ( Federal, State )
(1) CSO
a. Demonstrative Approach
b. Presumptive Approach

(2) Stormwater
a Regulations

(3) SSO

(b) Receiving Water Criteria
(6) Solids

(1) Bacteria {2) Floatables (3) BOD (4) Dissolved Oxygen (5) Nutrients

(7) Other

(c) Public Concern

How were the technical controls selected? (Circle all that apply)
(e) Cost - Benefit Analysis (b) Regulatory Requirements ( Federal, State ) (c) Other
If Regulatory Requirements or Other, describe

5. What control technologies have been or will be implemented to abate wet-weather pollution? (Circle all that apply)

.~

CSO
(a) BMPs
(c) Out-of-System Storage
(e) In-System Storage
(g) Flow Balance Method
(i) Other:

(b) Vortex
(d) Screening
(f) Disinfection
(h) Netting

SSO
(a) I / I Reduction
~b! Other

Stormwater
(a) Source Control
{b) Other

Describe the effectiveness of the control technologies, if available

7. Describe the impact of the control technologies on receiving water quality, if available.

What are the total capital costs for wet-weather pollution abatement? (do not include rife-cycle replacement)
(Include year dollar figure represents)
Past: $

in 19

Projected S

In 19

dollars
dollars

What are the impacts on annual sewer rates?
Percent Increase:
What are the sources of funding? (Circle all that apply)
(b) Federal Grant Money
(a) Revolving Loan
(a) Increased Sewer Rates
(d) Increased Taxes
(~ Other:

November 20, ! 998
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(c) State Grant Money

MOFFA & ASSOCIATES

CONTACTS

California
San Francisco
Michele Pla, Manager
Public Utilities Commission
1212 Market St.
San Francisco, CA 94102
(415) 554-8974
Connecticut
Hartford
Neil Geldolf, Director of Engineering
The Metropolitan District
P.O. Box 800
Hartford, CT 06142-0800
(860) 278-7850

Georgia
Atlanta
Ms. Tyler Richards, Operations Manager
City of Atlanta Wastewater Services
2440 Bolton Rd. N.W.
Atlanta, GA 30318
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Columbus
Billy Turner, Executive Vice President
Columbus Water Works
1501 13th Ave., P.O. Box 1600
Columbus, GA 31902-1600
(706) 649-3400

Illinois
Chicago
Richard Lanyon, Director of R&D
111 East Erie St.
Chicago, IL 60611
(312) 751-3040
Decatur
Gary Hornickel, Tech. Director
Sanitary District of Decatur
501 Dipper Lane
Decatur, IL 62522
(217) 422-6931
Kentucky
Louisville
Derek Guthrie
~
Louisville and Jefferson County Metropolitan Sewer District
700 West Liberty St.
Louisville, KY 40203
(502) 540-6000

Maine
A ugus ta
Dale Glidden, Superintendent
Augusta Sanitary District
170 Hospital St.
Augusta, ME 04330
(207) 622-6184
Gardiner
Steven Freedman, VP
EarthTech, Inc.
500 Southborough Dr.
South Portland, ME 04106-3209
(207) 775-2800
Rockland
Steve Freedman, VP
EarthTech, Inc
500 Southborough Dr.
South Portland, ME 04106-3209

(207) 775-2800
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Manitoba
Winnipeg
E.J. Sharp, Senior Project Engineer
City of Winnipeg, water & Waste Department
1500 Plessis Rd.
Winnipeg, MB R2C 5GB
(204) 986-4476
New York

¯
... ~!

Auburn
Don Geissero Vice President
Auburn Sewage Treatment Plant
35 Bradely St.
Auburn, NY 13021
(315) 255-4146
Buffalo
James Carr, EE., Jr. Sanitary Engineer.
Buffalo Sewer Authority
1038 City Hall
Buffalo, NY 14202
(716) 896-1991
New York City
Peter Young, EE.
Hazen & Sawyer
New York City, NY
Rochester
Sean Murphy, Operations Manager
Monroe County Department of Environmental Services
350 E. Henrietta Rd.
Rochester, NY 14620
(716) 274-7724

~:-

Syracuse
Stephen Martin, Chief Engineer, Wastewater Collection System
Onondaga County Department of Drainage and Sanitation
650 Hiawatha Blvd.
Syracuse, NY 13204-1194
(315) 435-6820

¯.’

Ohio
Cincinnati
Martin M. Umberg, Principal Engineer
MSD-Greater Cincinnati
1600 Gest St.
Cincinnati, Ohio 45204
(513) 244-1380
Cleveland
Frank R Greenland, Planning Manager
Northeast Ohio Regional Sewer District
3826 Euclid Ave.
Cleveland, OH 4115
(216) 881-6600
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Betsy Y’mgling, Project Manager
75 Erieview, Suite 100
Cleveland, OH 4414

Oregon
Astoria
Michael Caccavano, City Engineer
City of Astoria
Astoria, OR 97103
(503) 325-5821

Michigan
Detroit
Gary Fujita, Assistant Director
Detroit Water and Sewerage Department
735 Randolph, Suite 705
Detroit, M148226
(313) 224-4752
Mt. Cl~s
Charles B. Bellmore, Director
Mr. Clemens Utilities Dept.
1750 Clara
Mt. Clemens, MI 48043

(810) 469-6889

Rhode Island
Newport
Roy B. Anderson, Utilities Director
City of Newport Utilities Dept.
250 Connell Hwy.
Newport, RI 02840
(401) 846-2321

Washington
Seattle
Mr. Robert Chandler, Phd
City of Seattle
Dexter Horton Building, llth Floor
710 Second Avenue
Seattle, WA 98104

Washington, DC
Leonard Benson
District of Columbia Water & Sewer Use Administration
5000 Overlook Ave.
Washington, DC
(202) 645-6286
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Arizona
Flagstaff
Scott Davis, Utilities Supervisor
City of Flagstaff, Arizona
(520) 526-4398

California
Orange County
Patrick W. McNelly, Sr. Management Specialist
Orange County Sanitation District
10844 Ellis Ave.
Fountain Valley, CA 92728-8127
(714) 593-7163
Martinez
Central Centra Costa Sanitary District Report
Oakland
James Rockafellow, Treatment Superintendent
East Bay Municipal Utilities District
2020 Wake Ave.
Oakland, CA
(510) 287-1412
San Diego
Cha Moua, Associate Civil Engineer
City of San Diego, Wastewater Collection Division
9150 Topaz Way
San Diego, CA 12123
(619) 654-4175
Indiana
Bloomington
Douglas T. Jones, Assistant Engineer
City of Bloomington Utilities
1969 S. Henderson St.
Bloomington, IN 47404
(812) 349-3634

Kansas
lohnson
Mr. ChrisBurns
Johnson County Wastewater.
Johnson County, Kansas
(913) 681-3200 x2108
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Louisiana
New Orleans
Gerald T. Preau, P.E., Princpal Civil Engineer
Sewerage & Water Board of New Orleans
8800 S. Claiborne Ave.
New Orleans, LA 70118
(504) 865-0671

Maine
Kennebank
Willis T. Emmons, District Manager
Kennebank Sewer District
EO. Box 648, 71 Water St.
Kennebank, ME 04043
(207) 985-4741

Michigan
Wayne County
John Baratta
(734) 213-4015
Nevada
Laughlin
Mike Yonky, Public Works Manager
(702) 299-0661
Oklahoma
Oklahoma City
Patrick Yonikas
(405) 297-3811
Tulsa

Robert Shelton, Wastewater Head Engineer
City of Tulsa Public Works

2317 S. Jackson Ave.
Tulsa, OK 74107
(918) 596-9572

Oregon
Hillsboro
Nora M. Cur~s, Engineering Division Manager
Unified Sewerage Agency
155 N. First Ave., Suite 270
Hillsboro, OR 97124
(5O3) 648-8621
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South Carolina
Greenwood
George L. Martin, Assistant Manager
Greenwood Metropolitan District
RO. Box 775
Greenwood, SC 29648
(864) 943-8004
Texss

Houston
Mr. Joesph Basista
(713) 659-4644

STORMWATER

Alabama
Birmingham
Jack McDuff

City of Birmingham
Department of Planning and Engineering
220 City Hall
Birmingham, AL 35203

California
Burbank
EG. Thyamagondala, Supervising Sanitation Engineer
City of Burbank Public Waste Dept.
275 E. Olive Ave., P.O. Box 6459
Burbank, CA 91510
(818) 238-3930

Colorado
D~nver
Ben Urbonas
Urban Drainage and Flood Control District
2480 West 26th Avenue, #156B
Denver, CO 80211
(303) 698-1433

Florida
i~ .
:

Orlando
Kevin McCann
Orlando, FL
(407) 246-2370

Maryland
Frederick
Stan Aldredge
Frederick, MD
301 694-1405

Massachusetts
Boston
Amy M. Scofield, Project Manager
Boston Water and Sewer Commission
425 Summer St.
Boston, MA 02210
(617) 330-9400 x-414

Michigan
Detroit
Vyto Kaunelis
Wayne County Department of Environment
415 Clifford
Detroit, MI 4,8226
(313) 224-3632
Minnesota
~~
-~
..o
.~
~.

Fridley
John G. Flora, Director of Public Works
City of Fridley, Municipal Center
6431 University Ave., N.E.
Fridley, MN 55432
(612) 572-3550
Ohio
Struthers
Rich Deluca, Plant Manager
City of Struthers
530 Lowellville Rd.
Struthers, OH 44471
(330) 755-9847
Oregon
Hillsboro
Nora M. Curtis, Engineering Division Manager
Unified Sewerage Agency
155 N. First Ave., Suite 270
Hillsboro, OR 97124
(503) 648-8621
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Texas

Austin
George C. Chang
City of Austin Watershed Protection Department
206 East 9th Street, Suite 16101
Austin, TX 78701
(512) 499-2888

Utah
On~m

Leland Martineau

City of Orem - Public Works
955 North 900 West
Orem, UT 84057
(801) 229-7505

Washington
Bellevue
Rick Watson, Operations Manager
Resource Management & Technology, Utilities Dept
301 - 116th Ave. Southeast, Suite 230
Bellevue, WA 98009-9012
(425) 452-4896

Wisconsin
River Falls
Darren Beier

City of River Falls
123 East Elm St.
River Falls, WI 54022
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Aesthetics: Of or pertaining to the sense of attractiveness.
Assimilation: In water bodies, the process that removes pollutants and/or their impacts,
Best management practices (BMP): Non- and low-structurally intensive wet weather flow and pollution control
methods that can have multi-benetits, including drainage network enhancement and flood control; groundwater
recharge; aesthetic enhancement; pavement cleansing and reduction of dust, dirt, litter, and debris; subpotable water
reuse; etc.
...¯

Biochemical oxygen demand (BOD): An operational measure of potential for depletion of dissolved oxyge~ by the
biological and chemical degradation of organic material by bacteria.
Biological treatment processes: Means of treatment in which bacterial or biochemical action is intensified to stabilize,
oxidize, and nitrify the unstable organic matter present. Trickling filters, activated sludge processes, and lagoons are
examples.
Catchbasin: A chamber or well, usually at the street curbline, for the admission of surface water to a sewer or
subdrain, having at its base a sediment sump to retain grit and detritus below the point of overflow; whereas, a
stormwater inlet does not have a sump and does not trap sediment.
Catchment: The area producing the runoff passing a particular channel or stream location.
Collection system control: A method of abating wet weather flow or pollution in the collection or drainage system.
Combined sewer: A sewer receiving intercepted surface (dry and wet weather) runoff, municipal (sanitary and industrial) sewage, and subsurface waters from infiltration.
Combined sewer overflow (CSO) Flow from an outfall (discharge conduit) of a combined sewer collection system in
excess of the interceptor capacity that is discharged into a receiving water and/or an auxiliary CSO control (storage)
treatment system.
Computer model: A model in which the mathematical operations are carried out on a computer.
Cost-benefit relationship: The relationship between urut costs to unit benefits usually represented as a curve.
Cost-effective solution: A solution to a problem that has been identified as being financially optional (e.g., the solution associated with the knee-of-the-curve of a cost-benefit relationship).
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Critical design conditions: Environmental and flow conditions chosen to represent the conditions under which compliance with water quality standards, criteria, or objectives is desired.
Detention: The slowing, dampening, or attenuating of flows either entering the sewer system or within the sewer system by temporarily holding the water on a surface area, in a storage basin, or within the sewer itself.
Detention time: The time period that flow is detained in a storage/sedimentation basin or tank.
Disinfection: The killing or inactivation of human disease-causing microorganisms or pathogens.
Dispersion: Pollutant or concentration mixing due to turbulent physical processes.
Dissolved oxygen deficit: Difference between saturated dissolved oxygen and ambient concentrafi.ons.
Domestic sewage: Sewage derived principally from dwellings, business buildings, institutions, and the like. It may
or may not contain groundwater.
Dry weather flow (DWF): Usually referred to as the flow in a combined sewer system without stormwater.
Dual trealment: Those processes or facilities designed for operating on both dry and wet weather flows.
Ecological habitat: The environmental niche in which an organism lives.
End-of-pipe impacts: Impacts that occur in the immediate vicinity of an outfall.
Engineering News Record (ENR): A recognized magazine providing accepted construction-cost indices.
Eutrophication: The process Of aging whereby the increase of mineral and organic nutrients favors aquatic plants over
animal life and results in increasing daily variations in dissolved oxygen concentrations, reduced biologic diversity,
and reduced water clarity.
First flush: The condition, often occurring in wet weather flow discharges, in which a disproportionately high pollution load is carried in the first portion of the discharge or overflow.
Floatables: Large floating material sometimes characteristic of sanitary wastewater and storm runoff.
Frequency of return: The rate at which a particular type storm can be expected to occur (e.g., 1 year), such storms
being classified by storm intensity and duration.
Infiltration: The process whereby water enters a sewer system from underground through such means as defective
pipes, pipe joints, connections, or manhole walls. Infiltration does not include, and is distinguished from, inflow.
Inflow: The process whereby water enters a sewer system through such means as cellar and foundation drains, roof
leaders, surface drainage, and cross connections from storm drains and catch basins. Inflow does not include, and is
distinguished from, infiltration.
In-line storage: A type of storage that has no pumping requirements and can consist of either storage within the sewer
(in-sewer/in-pipe) or channel, or storage in the in-line basins.
Interceptor. A sewer designed to receive dry weather flow from a number of transverse combined sewer trunks and
additional quantities of intercepted surface runoff during low-flowing sanitary sewage periods and to convey such
waters to a point for treatment.
Knee-of-the-curve: The point along a cost-benefit curve at which there is a noticeable change in the quantity of cost
for an increment of benefit.
Lateral: A sewer that has no other common sewer discharging into it.
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Longitudinal dispersion: One-dimensional dispersion (mixing) occurring along the length of the stream or estuary.
Mathematical modeling: Application of mathematical formulae to represent the processes and effects of natural and
manmade systems for the purpose of forecasting responses to different co.nditions and inputs.
Model: Any representation of a system by something other than the system itself.
Model calibration: Refinement of mathematical model parameters and coefficients through comparison to data by
making scientifically consistent and rational adjustments.
Model parameter. A quantity that cannot vary in a particular model run.
Model variable: A quantity that can vary in a particular model run.
Nonpoint: Diffuse; not attributable to a particular location.
Nonpoint source pollution: Any unconfined and nondiscrete conveyance from which pollutants are discharged.
Off-line storage: A type of storage that requires detention facilities (basins or tunnels) and facilities for pumping
storm flow either into or out of the detention facilities.
Pathogen: A disease-causing microorganism.
Pathogenic bacteria and viruses: Bacteria and viruses capable of causing disease in humans.
Physical treatment processes: Means of treatment in which the application of physical forces predominate. Screening,
sedimentation, flotation, and filtration are examples. Physical treatment operations may or may not include chemical
additions.
Physical with/without chemical treatment processes: Means of treatment in which the removal of pollutants is
brought about primarily by physical processes, with or without chemical addition to enhance removal efficiency.
Receiving waters: Natural or manmade water systems into which materials are discharged.
Recurrent frequency. The historical frequency at which a condition or situation occurs.
Regulator:. A structure that controls the amount of sewage entering an interceptor by storing in the upstream trunk
line or by diverting some portion of the flow to an outfall.
Sanitary sewer. A sewer that carries liquid and water-carried wastes from residences, commercial buildings, industrial plants, and institutions, together with relatively low quantities of ground-, storm-, and surface waters that are not
admitted intentionally.
Sanitary sewer overflow (SSO): A sanitary sewer overflow is flow from an outfall (discharge conduit) of a sanitary
sewer collection system in excess of the interceptor capacity that is discharged into a receiving water¯ Sanitary sewer
overflows are the result of the unplanned relief of a sewer system intended only for sanitary sewage. An SSO typically occurs when the flow exceeds the carrying .capacity of the system and although SSOs can, and do, occur during
dry weather, they are most commonly associated with wet weather events.
Sanitary wastewaters: Wastewater of human origin.
Satellite facilities: Storage/treatment facilities at remote locations upstream of the dry weather flow sewage treatment plant and usually at the regulator/overflow site¯
Sediment oxygen demand: Biochemical consumption of dissolved oxygen in overlying waters by decaying sediments
across the water-sediment surface.
Sensitivity analysis: The variation of model parameters to determine the sensitivity of the medel to each parameter.
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Sewer. A pipe or conduit generally closed, and normally not flowing full, for carrying sewage or other waste liquids.
Sewer flushing: Flushing applied to combined sewer systems during dry weather flow periods to remove settled
material periodically or as it accumulates, and to hydraulically convey it to the treatment facilities, thus preventing
resuspension and overflow of a portion of the solids during storm-flow periods and lessening the need for CSO treatment.
Sewerage: System of piping, with appurtenances, for collecting and conveying wastewaters from source to treatment
and/or discharge.
Simulation: The application of a model.
Source control: A method of abating wet weather flow or pollution at the upstream, upland source where the poilurants originate and/or accumulate.
Storage The slowing, dampening, or attenuating of storm-generated or combined sewer flows either entering the
sewer/drainage system or within the sewer/drainage system by temporarily holding the flow on a surface area, in a
storage basin, within the sewer itself, or within a receiving water.
Storm duration: The period over which rainfall occurs.
Storm flow: Overland flow, sewer flow, or receiving-stream flow caused totally or partially by surface storm runoff,
storm-related subsurface infiltration, or snowmelt.
Storm frequency: See frequency of return.
Storm intensity: The rate of rainfall usually expressed as inches per hour.
Storm sewer. A sewer that carries intercepted surface runoff, street wash and other wash waters, or drainage, but
excludes domestic sewage and industrial wastes except for unauthorized cro~s-connections.
Storm sewer discharge: Flow from a storm sewer that is discharged into a re(:eiving water or to a sewer system.
Stormwater:. Water resulting from precipitation that percolates into the soft; runs off freely from the surface; or is captured by storm sewer/drainage, combined sewer, and, to a limited degree, sanitary sewer facilities.
Subcatchment: A portion of a catchment producing the runoff that passes a channel or stream location upstream of
the location defining the catchment.
Supernatant: The relatively clear liquid layer above the sediment layer in the vertical column.
Surcharging: The transition between open channel flow and pressure flow in sewers.
Surface runoff:. Precipitation and water (e.g., street wash) that falls onto the surfaces of roofs, streets, ground, and so
on, and is not absorbed or retained by that surface, thereby collecting and running off.
Swirl regulator/concentrator. A cylindrically-shaped CSO control device that provides the dual function of a regulator and a solids-liquid concentrator. As a concentrator, it achieves good removal of the heavier settleable solids fraction in CSO. (See also regulator.)
Toxicity: The degree to which a pollutant causes physiological harm to the health of an organism.
Trace metals: Metals present in small concentrations. From a regulatory standpoint, this usually refers to metal concentrations that can cause toxicity at trace concentrations.
Think: A sewer, also known as a main sewer, that receives the discharge of one or more subrnain sewers.
Urban runoff: Surface runoff from an urban drainage area that reaches a stream or other body of water or a
sewer/channel.
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Water quality criteria: A threshold value or concentration for a pollutant or pollutant effect as chosen by regulatory
agencies to distinguish between acceptable and nonacceptable environmental conditions; usually chosen based on
laboratory observations of organism response.
Water quality standard: A threshold value or concentration enforced by law as a requirement to maintain acceptable
environmental water quality conditions; usually chosen based on laboratory observations of organism response.
Wet weather flow: Usually referred to as the flow in a combined sewer system with stormwater, but may also constitute the flow in a separate storm or sanitary drainage system with stormwater.
Wet weather pollution: The discharge from a conveyance system resulting from wet weather flows. This discharge
may occur to a receiving water as well as streets and basements (street and basement flooding).
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Dated January 7, 2000
Addressed to:
Mr. George Utting
U. S. Environmental Protection Agency
Office of Wastewater Management
Mail Code 4203
401 M Street, S.W.
Washington, D.C. 20460
Re: COMMENTS ON Report to Congress on the Phase II Stormwater
Regulations, EPA 833-R-99-001, October 1999
Dear Mr. Utting:
The Natural Resources Defense Council (NRDC) is a national, non-profit organization of
scientists, lawyers and environmental specialists dedicated to protecting public health and the
environment. Founded in 1970, NRDC has more than 400,000 members nationwide, served
from offices in New York, Washington, Los Angeles and San Francisco. On behalf of our
400,000 members, NRDC is pleased to submit these comments on EPA’s Report to
Congress on the Phase II Storm Water Regulations.
NRDC believes that the Report to Congress adequately addresses Section 431(a) of the
Department of Veterans Affairs and Housing and Urban Development and Independent
Agencies Appropriations Act of 2000, Pub. L. No. 106-74 (1999). NRDC provides these
comments to add to the discussion of the costs and benefits of storm water regulation. NRDC
believes that EPA’s report overestimates the compliance costs of storm water regulation. In
several places, EPA states that it took a conservative approach (i.e., tending to overestimate
costs) in estimating the compliance cost of the Phase II storm water regulations on local
governments. Even while taking this conservatively high approach, EPA determined that the
rule "is not expected to have a significant impact on a substantial number of local
governments." However, while EPA recognizes substantial benefits associated with the rule, it
neither quantified these benefits nor included them in the evaluation of costs. As such, the net
cost to local governments is actually less than EPA indicates in the Report to Congress.
Therefore, it is important to recognize that the benefits to regulated entities of implementing
the Phase II rule are significant and are likely to offset some or all of the costs identified in
this report.
Benefits of the Phase II Rule
The Phase II rule is an important step toward meeting the requirements of Section 402(p) of
the Clean Water Act to protect the nation’s waters from storm water discharges. It brings
many currently unregulated, but harmful, sources of stream, lake, and estuary impairment
under a familiar and flexible regulatory framework.
It is well documented that municipal storm water runoff and construction activity cause
significant harm to the environmental and public health (see. generally NRDC, Stormwater
Strategies: Community Responses to Runoff Pollution, May, 1999; U.S. EPA, The National
Urban Runoff Program (NURP) Study, 1983; U.S. EPA, The National Water Quality Inventory
(305(b)), 1996 Report to Congress, 1998). Furthermore, we have found that uncontrolled
storm water runoff often results in substantial adverse economic impacts.
In addition to the well-documented impacts of urban runoff, numerous studies, reports, and
case studies show that storm water pollution prevention does not have to be an overwhelming
issue for municipalities and developers. Effective storm water programs yield a broad
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spectrum of environmental and community benefits including, but not limited to, those
benefits listed on pages I-4 through I-6 of the Report to Congress. In many cases, these
programs have a significant economic advantage as presented in Stormwater Strategies:
Community Responses to Runoff Pollution, NRDC, May 1999. These benefits could be used
to more accurately reflect the benefits versus the costs of the Phase II rule. We expand upon
EPA’s discussion of these benefits below.
Enhanced Commercial Fishing: Fish consumption advisories are up 80% from 1993 to 1996
(NRDC, Contaminated Catch, April, 1998, p.1). NRDC’s research shows that storm water
runoff contributes to the contamination of fish and shellfish. For example, storm water runoff
is a principal source of PCB contamination in fish (NRDC, Contaminated Catch, April, 1998,
p.14). In addition, 38% percent of the nation’s estuaries are impaired. Urban runoff is the
second leading source of their impairment (U.S. EPA, The National Water Quality Inventory
(305(b)), 1996 Report to Congress, 1998, pp. 62-63). Most of our nation’s fish and shellfish
industry relies on productive estuarine waters and their adjacent wetlands to provide healthy
habitat for some stage of fish and shellfish development. Productive coastal waters contribute
significantly to the economies of numerous communities. NRDC found that storm water
pollution prevention programs can have a significant benefit to improving the quality of out
nation’s fisheries and shellfisheries. Efforts in Puget Sound, for example, where shellfishing
contributes over $20 million to the economy annually, have resulting in upgrading nearly
5,000 acres of shellfish beds between 1997 and 1999. At the same time only 313 acres were
downgraded. However, 20% of the shellfish beds still remain closed to commercial harvest
due to sources of pollution including storm water. Puget Sound is currently the nation’s
leading oyster producer. Shellfishing is a significant proportion of the local economy, providing
the second highest number of jobs and contributing to the tourism industry as well.
Enhanced Recreational and Subsistence Fishing and Opportunities for Boating, Swimming,
and Noncontact Recreation: In addition to EPA’s findings, research shows that recreational
rivers have a positive economic effect on local regions. Protecting and managing rivers for
recreation may provide a clean, economically viable means for enhancing local economic
development (Cordell et al., "Economic Effects of River Recreation on Local Economies,
Water Resources Bulletin, February, 1990). One study determined that water based
recreation in the northern Connecticut River is valued at $26 to $31 million and creates a
minimum of 650 to 750 jobs (National Wildlife Federation, Rivers, Recreation, and the
Regional Economy: A Report on the Economic Importance of Water-based Recreation on the
Upper Connecticut River, August 1996, p.8). Another study found that more than 52 million
people spent more than 551 million days fishing in 1991(this does not include most salt water
fishing) demonstrating that clean, productive waters are important economic and community
resources (American Sports Fishing Association, 1991 ). The U.S. Fish and Wildlife Service
estimates that over 35 million anglers spent over $38 billion dollars in pursuit of their pastime
in 1996, money that would not be spent if there were no fish to catch (1996 National Survey of
Fishing, Hunting and Wildlife-Associated Recreation: National Overview, 1997, pp. 4-5).
Researchers have also found that water quality and aesthetic quality enhance the value of
recreational fisheries. Storm water runoff is a significant contributor to beach closings in
coastal and Great Lakes states. Investigators identified storm water as the source of 30% of
the 1998 reported beach closings (NRDC, Testing the Waters 1999, July 1999, p. 1). EPA
found that a typical swimming day is worth $30.84 to each individual, money that communities
forego if they close a beach due to storm water runoff (U.S. EPA, Pathogens and Swimming:
An Economic Assessment of Beach Monitoring and Closure, 1995).
Enhanced Nonconsumptive Wildlife Uses: NRDC agrees with EPA’s assessment that storm
water controls that result in greater numbers or diversity of viewable wildlife species will
produce benefits. Storm water management strategies, including constructed storm water
wetlands, wet detention ponds, vegetated buffers, and open space preservation, all provide or
enhance habitat for wildlife. See Stormwater Strategies at pages 65, 72, 90, 92, 93, 148, 151,
!67, 191,224, and 243.
Reduced Flood Damage: Many storm water controls and management practices do prevent
and mitigate flood damage, especially non-structural practices that minimize impervious
cover, preserve wetlands, floodplains, and open space, or mimic these natural features.
Increasingly, communities are realizing the link between increased urbanization and
increased flooding ("Suburbia Learns It Has Paved Over the Natural Defense to Flooding,".
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New York Times, September 29, 1999, p.B1). Responsible floodplain management and
regulation of new development, encourage by the National Flood Insurance Program, saves
over $800 million every year in flood losses. Communities can implement these same
practices to control storm water runoff and realize both flood control and water quality
benefits.
Drinking Water Benefits: EPA correctly makes the link between storm water runoff and
drinking water quality. A study in Massachusetts on the Wachusett Reservoir Watershed
Protection Plan rated storm water as a "high existing threat" to water quality. The study also
rated construction activity and future development as a "high threat." The study rated
pesticides, fertilizers and road salting, all documented sources of runoff pollution, as
"moderate threats." In general, the study concluded that the most significant threats are
associated with urbanization (Rizz0 Associates, Inc., Watershed Protection Plan: Wachusett
Reservoir Watershed, 1991, pp. 3-5 - 3-34). Microbes are almost always present in high
concentrations in urban runoff, are notoriously variable, and derived from a variety of
watershed sources (Schueler, T. R., M~crobes in Urban Watersheds, Watershed Protection
Techniques, Vol. 3, No. 1, April 1999, pp. 551). Researchers often found standards of
indicators exceeded by a factor of 50 to 75. Research cites bacteria as the third greatest
pollution concern in a national survey of 272 surface water supply utilities (U.S. EPA, Office of
Water, The Quality of Our Nations Waters: 1996, EPA841-S-97-001, 1998). In many cases,
water supplies need expensive filtration to remove harmful microbes from drinking water
supplies. Several major cities still rely on unfiltered water for much of their municipal water
supply including New York, Boston, Portland, and Seattle. Pollution from storm water runoff
and other sources may require filtration of these water supplies. The estimated cost of
filtration for New York City’s Catskill/Delaware system is $4.57 billion translating to $365
million in annual debt services and $140 million in yearling operating costs. A filtration plant is
projected to increase NYC water and sewer rates by 45% (1994 testimony of NYC
Comptroller Alan Hevesi).
Water Storage and Navigational Benefits: The nation loses approximately 820,000 acre-feet
of water storage capacity each year due to pollution. EPA estimates that storm water runoff
reduces annual dredging and construction costs by 7.9%, with an annual benefit of $170
million to $510 million, through storm water controls (U.S. EPA, Economic Analysis of Storm
Water Phase II Proposed Rule: Final Draft, December, 1997, p. 7-11). The U.S. Army Corps
of Engineers dredges 83 million cubic yards of sediment linked to pollutant sources each
year. EPA estimates that 7.5% of this dredging is attributable to storm water at a cost of
$13.4 million annually (U.S. EPA, Economic Analysis of Storm Water Phase II Proposed
Rule: Final Draft, December, 1997, p. 7-12). In many cases, these dredged sediments are
laden with nutrients, heavy metals, and toxic chemicals--making disposal expensive.
Public Health Benefits: NRDC agrees that storm water runoff is a serious threat to public
health. The Phase II rule establishes a framework that helps protect public health by
preventing runoff that pollutes swimming waters and contaminates seafood caught by
recreational, commercial, and subsistence anglers. As previously stated, beach-water quality
monitoring reports documented storm water runoff as the source for at least 30% of reported
beach closings in 1998. Swimming in polluted waters can make you sick (NRDC, Testing the
Waters 1999, July 1999, pp. 5-8). A study in Santa Monica Bay, comparing swimming near
flowing storm-drain outlets to swimming at a distance of 400 yards form the outlet, found a
66% increase in a group of symptoms indicative of respiratory disease and a 111% increase
in a group of symptoms indicative of gastrointestinal illness in those who swam close to a
storm drain (Santa Monica Bay Restoration Project, An Epidemiological Study of Possible
Advese Health Effects of Swimming in Santa Monica Bay,1996, pp. iv, v, 122). As previously
states, microbes are ubiquitous in stormwater. Bacteria in shellfish poses a serious health
threat. Nearly 40% of all shellfish beds in the nation have harvesting limitations due to high
bacteria levels (NOAA, 1990 Shellfish Register of Classified Estuarine Waters: Data
Supplement, 1992). National studies list urban runoff and failing septic systems as the
leading causes of shellfish bed closures (U.S. EPA, Office of Water, The Quality of Our
Nations Waters: 1996, EPA841-S-97-001, 1998).
Enhanced Aesthetic Value: There is often a premium associated with properties fronting well
designed, aesthetically pleasing bodies of water including ponds, wetlands, and waterways
used to treat or convey storm water runoff. The Department of Housing and Urban
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Development found that, when all else is equal, the price of a home located near a body of
water increases by up to 28%. In converse, there is likely a devaluation of properties located
near degraded bodies of water (See Table 1 in Economic Benefits of Runoff Controls U.S.
EPA, OWOW, Sept., 1995, EPA 841-S-95-002, p. 2). Furthermore, several studies have
found that storm water runoff prevention and control strategies have significant aesthetic
value or add value to property. For example, a study of the effects of greenbeltsman effective
storm water control strategy---on property values found a $4.20 decrease in the price of a
residential property for every foot one moves away from the greenbelt (Correll et. al., "The
Effects of Greenbelts on Residential Property Value: Some Finding on the Polictical Economy
of Open Space," Land Economics, Vol. 54, No. 2, May, 1978, p. 211). See also generally
Lehner et al., Stormwater Strategies: Community Responses to Runoff Pollution, May 1999;
U.S. EPA, Economic Benefits of Runoff Controls, OWOW, Sept., 1995, EPA 841-S-95-.002;
Schueler, T. R., "The Economics o~ Watershed Protection," Watershed Protection
Techniques, Vol. 2, No. 4, June 1997; Fausold and Lilieholm, The Economic Value of Open
Space: A Review and Synthesis, The Lincoln Institute of Land Policy, 1996; Metropolitan
Washington Council of Governments, An Evaluation of the Cost of Stormwater Management
Pond Construction and Maintenance,1983.
Additional Benefits and Economic Advantages of the 6 Minimum Measures
NRDC’s report Stormwater Strategies: Community Responses to Runoff Pollution (May 1999)
presents 77 detailed case studies and 88 additional examples highlighting environmentally
beneficial and economically advantageous approaches to storm water management. The
case studies come from a wide variety of communities throughout the United States and
provide examples of effective strategies that meet the required six minimum measures. We
summarize some examples of the benefits below.
Public Outreach and Education
Florida Yards and Neighbors Program: Program evaluation found that after
participating in Florida Yards and Neighbors program, 13% more homeowners
are using slow-release fertilizer and 23% more are reducing fertilizer use. The
evaluation also found that more homeowners employed integrated pest
management practices after participating in the program. Florida Yards and
Neighbors program currently reaches out to 47 Florida counties.
Naturescaping for Clean Rivers, Portland, Oregon: Participants in the
Naturescaping for Clean Rivers program have adopted better storm water
management practices. For example, 49% have reduced the size of their lawn,
53% have increased composting, 27% now use less or no fertilizer, and 24%
are using alternatives to pesticides.
Diazinon Toxicity Education, Fort Worth, TX: Public education and outreach
efforts in Fort Worth have helped reduced home diazinon use, and appear to
have a link to observed water quality improvements. The reduced toxicity of the
water saves the city costly fines and treatment costs.
Multi-Agency Advertising Campaign, Alameda County, CA: An Alameda County
add campaign cost-effectively raises awareness about storm water pollution.
Evaluation of the campaign showed that 70% of those aware of the campaign
changed their behavior, 36% became aware of pollution from illegal discharges,
and 46% became aware of local educational opportunities.
Lake Harriet Watershed Awareness Project: This lawn care education program
cost-effectively reduced storm water concentrations of pesticides by over 60%
on average.
Public Involvement/Participation
Urban Watch Program, Monterey, CA: This partnership between the city of
Monterey, the Coastal Watershed Council, and the Monterey Bay National
Marine Sanctuary trains volunteers to monitor the city’s storm water outfalls.
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In-turn, the city uses the monitoring to identify storm water problems and target
their outreach efforts. The program costs approximately $8,000 per year but
saves the city almost $40,000 per year.
Water Quality Monitoring program, Chattanooga, TN: Chattanooga contracted
with graduate students to monitor and map the city’s storm water system. By
using .graduate students, the city saved over $65,000 while providing practical
experience to students.
Outdoor Classroom, Oberon Middle School, Jefferson County, CO: Students at
the Oberon Middle School constructed and continue to monitor a storm water
wetland that treats runoff from their school. The benefits of this effort include
cleaner water, an outdoor classroom, increased knowledge about storm water
quality, recycled water used for irrigation, improved aesthetics, and a sense of
community pride.
Illicit Discharge Detection and Elimination
Cohasset Harbor Board of Health, MA: The Cohasset Harbor Board of Health
was able to reopen 400 acres of shellfish beds after issuing just two
enforcement orders to private land owners.
Sanitary Surveys, Mason County, WA: Mason County’s septic system
inspection and maintenance requirements have improved water quality and
allowed the state to reopen over 900 acres of shellfish beds. The program cost
($95 per inspection, $290 per dye test, and $285 per repair oversight) was
minimal when compared to the value of the shellfish beds (projected to be $20
million in 2000)
Clean Charles 2005, Boston, MA: To date, this effort to eliminating illegal
hookups and discharges to the Charles River has stopped roughly one million
gallons of sewage discharge per day. Program administrators invest the fines,
including one $400,000 fine, back into the program or into remediation efforts.
Clean Bay Business Program, Palo Alto, CA: This inspection and pollution
prevention program awards "Clean Bay Business" status to compliant
automotive businesses. The program increased compliance from 4% in 1992 to
94% in 1998 through ordinance requirements, increased inspections, and
incentives. In addition, violations fell by 90% over 4 years. The total cost of the
program, per facility, is only $300 for the first year and $150 per year thereafter.
Construction Site Storm Water Runoff Control
Study of Economic Advantages of Green Lots, Ohio and Indiana: This study
comparing the preference for grass covered lots versus lots with bare soil
among homebuyers, developers, and realtors. The study found that
homebuyers perceived grass lots to be worth $750 more than comparable bare
lots, with developers placing a $250, premium on the green lots and realtors
$717 premium. The net benefit to the developer, based on the homebuyer
valuation, is $450 per lot (seeding cost $300 per lot). In addition, vegetated lots
have the environmental benefit of preventing erosion, sedimentation, and storm
water runoff (Herzog et al., "Study of Economic Advantages of Green Lots, Ohio
and Indiana," Journal of soil and Water Conservation, Accepted).
San Francisco Bay Regional Water Quality Control Board: Education and
enfo.rcement have brought compliance with erosion and sediment control
requirements up from 30% in 1990 to 90% in 1998.
Certified Construction Reviewer program, DE: Approximately 100 tons per year
of dirt and mud washes off each acre of the average Delaware construction site.
Certifying private inspectors to ensure proper instillation and maintenance of
BMPs improves compliance and saves municipalities money. For example,
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New Castle county requires a certified construction reviewer for about half their
sites. This results in improved water quality and savings of approximately
$111,000 per year in staffing costs.
Charlotte and Mecklenburg County, NC: These two municipalities teamed up to
increase their attention to construction sites. The sharing of resources and
responsibilities has increased compliance with erosion and sediment control
requirements by 15%. It has also led to an increase in construction site
inspections and enforcement actions, generating fines totaling $15,000 to
$20,000 per year.
Post-Construction Storm Water Management in New Development and Redevelopment
The growth in urbanized areas has been dramatic over the past 50 years, increasing from
20,000 square miles in 1950 to over 60,000 square mile= =n 1990 (Bureau of the Census).
Much of this growth has occurred near coastal area~. ~ are particularly vulnerable to and
often severely degraded by storm water pollution. It ~ e~mated that half the U.S. population
will live in coastal areas by the year 2010. Furthermore, Oevelopment is destroying wetlands,
which are critical to minimizing the impacts of urban runoff. Wetlands are being destroyed at
a rate of roughly 117,000 acres per year (Clean Water Network, Wetlands Fact Sheet, 1999).
Low-Impact Development, Prince George’s County, MD: The principle behind
low-impact development is to control runoff at the source using techniques such
as bioretention, rain gardens, and alternative site design. Bioretention
significantly reduces pollutants and has visual/aesthetic benefits as well.
Property managers have found that bioretention maintenance costs are the
same as grass only medians, approximately $200 per year per island.
Developers of the Northbridge development in Bowie, Maryland found that using
low-impact design principles, instead of a more conventional site design,
reduced the impacts of storm water runoff, without increasing costs or
decreasing the desired number of dwelling units. Furthermore, the homes sold
better.
Prairie Crossing, Grayslake, IL: Prairie Crossing is a storm water sensitive
development that minimizes impervious cover and uses a swale-prairie-wetland
conveyance system to manage runoff. This approach removes 85% of
pollutants and reduces runoff volume by 60%. This design saved the developer
$2.7 million in capital costs and reduces maintenance costs. The homes sold at
same rate or better than nearby conventional developments.
Village Homes, Davis, CA: Developers of Village Homes used natural features
to convey runoff, clustering to reduce impervious cover, and better site design
principles to reduce storm water pollution. This approach saved the developer
$800 per lot in infrastructure costs. In addition, the homes sold in half the time
and sold, on average, for $11 per square foot more than homes in nearby
developments. The developers earned a 23% annual return on their investment.
The design also reduced vehicle miles traveled per car, in the development, by
15% when compared to the average for the area, which has additional pollution
prevention benefits.
U.S. Army, Fort Bragg, NC: A redesigned parking lot reduced impervious cover
by 40% while increasing parking spaces by 20%. The design also incorporated
a storm water treatment system into the parking lot. The new design cost 20%
less to build than the original design saving the army $1.6 million.
Staten Island Blue Belt, New York, NY: The Blue Belt project makes use of
natural drainage features to control runoff from 11 watersheds covering 6,000
acres "of Staten Island. The city expects the project to save $50 million,
including land acquisition costs, over conventional storm water management.
Relying on natural features improves water quality and reduces flooding, while
having the additional benefits of enhanced recreation, open space, education
opportunities.
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Prairie Waterway, Farmington, MN: To control runoff, eliminate drainage
problems, and allow for some growth, Farmington constructed a natural, open
storm water conveyance system. In addition to improving water quality, the
Prairie Waterway saves residents $250,000 per year in wastewater treatment
costs since it cost less to build and maintain than a conventional drainage
system.
Pollution Prevention/Good Housekeeping for Municipal Operations
Vermont Agency of Transportation Smart Salting Program: Realizing that the
temperature of the road surface can be considerably warmer than air
temperature, the Vermont Agency of Transportation uses infrared temperature
sensors on salt trucks to calculate more accurately the amount of salt needed to
melt snow and ice. This approach reduces salt usage by 28%, on average, and
saves the agency $2.2 million per year. For the pilot of this statewide program,
the agency realized an 850% return on their investment in the sensors.
Additional benefits include preventing drinking water contamination.
The Legacy Golf Course, Springfield, TN: The Legacy practices a number of
runoff pollution prevention strategies including integrated pest management and
the use of organic and slow release fertilizers. This approach improves water
quality and saves this municipal golf course money.
Highway and Golf Course Partnership, Murray City, UT: A partnership between
Murray City and Utah Department of Transportation (UDOT) saved the city
about $1 million in golf course construction costs and UDOT $300,000 in land
acquisition and storm water piping costs. The collected runoff is use as
irrigation water, saving the city approximately $100,000 annually. The city uses
revenues from this popular course to support the purchase land along the
Jordan River to create a public greenway.
Innovative Funding Strategies
There are a number of ways that municipalities and developers can cost-effectively reduce or
prevent storm water pollution, as discussed above. Municipalities can also improve their
storm water programs by ensuring adequate funding for these programs. In the Report to
Congress, EPA did not discuss options for local governments to generate funds for storm
water programs such as a storm water utility, which would help offset compliance costs.
Storm water utilities are a dedicated and equitable funding source for municipal storm water
programs. There are almost 300 storm water utilities in operation in at least 20 states. They
serve cities with populations ranging from 5,000 to 3.5 million. Preliminary legal research
found that virtually all states and municipalities have the legal authority to set up such utilities
(NRDC, Establishing a Stormwater Utility: A State-by-State Survey of the Law, June 1999).
Rates for residential users appear to be in the range of $20 to $50 per year. Commercial and
industrial users are often assess based on the amount of impervious cover at the site (i.e.
their relative contribution of runoff). Revenues generated from utilities can be significant.
Bellevue, WA (population 92,000) generated $7 million in 1990; Austin, TX (population
466,000) generated $15 million in 1998; Louisville, KY (population 671,000) generated $16.2
million in 1998. The revenues go to maintaining and improving storm water infrastructure.
The dedicated and equitable nature is popular among administrators, elected officials, and
citizens.
Impact of Phase II Rule on Local Governments
NRDC supports EPA’s conclusion that the Phase II rule is not expected to have a significant
impact on a substantial number of local governments. As discussed above, the overall
societal benefits of controlling contaminated storm water discharges into our surface waters
are vast. The benefits of implementing the storm water Phase II rule to local governments are
also significant and offset much, if not all, of the estimated compliance costs. NRDC believes
that the compliance cost to local governments is reasonable considering the environmental,
public health, and community benefits of the storm water management measures required
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under the Phase II rule. NRDC also encourages EPA to consider the benefits and costs of
storm water management relative to other municipal services. NRDC again points out that
EPA did not, in this document, compare the benefits of the Phase II rule to the compliance
costs, and that the methods used to calculate compliance cost relied on inflated cost
assumptions.
In addition, NRDC agrees with EPA’s conclusion that the Phase II rule provides considerable
flexibility to municipalities. As shown above, there are a wide variety of approaches available
to communities to control or prevent storm water runoff. There is also flexibility to develop
cost-effective programs, implement innovative approaches, ease cost burden, and
collaborate with other entities. The rule enables municipalities to choose, from a tool box of
best management practices, the most appropriate strategies for their setting. In other words,
local governments can tailor their programs around local issues, conditions, and concerns.
In conclusion, NRDC believes that the Report to Congress adequately addresses the
requirements of the Appropriations Act. However, the report does not sufficiently consider the
benefits to regulated entities of implementing the Phase II rule. Therefore, it fails to accurately
reflect the impacts of the Phase II rule on local governments.
Sincerely,
Nancy Stoner, Clean Water Project Director
George Aponte Clarke, Stormwater Project Coordinator
Natural Resources Defense Council
Back to Stormwater Pa e
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OBJECTIVES 1N URBAN WATERSHED MANAGEMENT
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* Institute for Urban EnvironmentalRiskManagement, Marquette University, Milwaukee, WI53201-1881, USA
** Hey and Assoeiates, Brookfield, W[53045-6590, USA

ABSTRACT
Urban watersheds and receiving waters are adversely affected by urbanization that increases risk of flooding and, in
the same time, reduces the chemical, physical (habitat) and biological integrity of the affected water bodies.
Restoration of ecological integrity and flood control objectives in the past were conflicting, ot~en to a degree that
flood control alone lead to ecological degradation of the receiving water bodies by damaging the habitat. The two
objectives in today’s urban restoration/flood control projects must be reconciled.
This article describes a methodology and research that optimize both objectives. Numeric and flooding risks are will
be correlated to the citizens "Willingness to pay" for reduction of either or both risks. Preliminary results of focus
group surveys indicate that reduction of ecological risks and restoration of physical, chemical and biological integrity
of urban streams is preferred by most citizens while the willingness to pay for flood control is related to the past
history of flooding.

Flood risks, Storrnwater pollution, Watershed management, Ecological risks, Integrity of urban streams, Public opinion
surveys, Willingness to pay.

INTRODUCTION
Management of smaller and medium size urban streams today must today consider several objectives such as
I.
II.

Flood control
Preservation and restoration of ecological integrity of the receiving water body affected by point and nonpoint
discharges and changes in hydrology and hydraulics.
Ill. Providing contact and noncontact recreation to urban population
IV. Other uses such as water supply, navigation, or hydropower production
Some of the objectives are conflicting some other are complementing each other. For example, preservation and restoration
of ecological integrity and providing habitat for aquatic life complements recreational objective. As matter of fact, a
healthy ecology of the stream is a prerequisite to the contact recreational use. On the other hand, flood control often is in
conflict with ecological and recreational objectives. In the context of watershed and water body management these
conflicts must be reconciled and uses must be optimal.
The increased magnitude and frequency of high flows caused by urbanization has several major adverse effects on
floodplain, stream channel and on the ecology of the urban stream. The hydrologic effects include: (1) floodplain
enlargement; (2) increase of the frequency of flooding inside the floodplain; (3) increase of peak flows during storm
events; (4) increase of the magnitude and frequency of all runoff events of all sizes; (5) as a result of increased medium
floods channels become unstable and more erosive (degrading); (6) imperviousness impedes recharge of shallow
groundwater aquifers, which diminishes base flow contributions (after urbanization some streams may become ephemeral
or effluent dominated); (7) more flow moves on the surface with a faster velocity which increases the volume of surface
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runoff contribution.
The most important adverse ecological impacts are: (1) loss of bank habitat by increased stream bank erosion and channel
alteration to accommodate increased flows; (2) siltation of the channel by increased sediment loads; (3) water column and
sediment contamination by pollutant discharges from point and nonpoint sources; (4) increased temperature due to more
warmer surface flows and loss of stream shading by vegetation; (5) loss of pollution intolerant species.
The effects of urbanization are not only limited to the stream channels. 1"he entire stream corridor consisting of the stream
channel and floodplain must be considered in a comprehensive analysis of urban streams. Typically, urban developers try
to reclaim floodplain and often development that was outside of the floodplain becomes a part of it as the floodplain
enlarged as a result of urbanization.
Ecological and hydrological/hydraulic impacts of urbanization
The major impacts of urbanization on integrity of urban streams can be divided into three categories:
I.
II.
III.

Hydrologic/hydraulic changes of flow regime and their effect on stream morphology.
Water and sediment quality degradation and their effects on composition and survival of aquatic species.
Ecological/habitat changes, including modifications of channels and floodplain.

Impervious surface in urban areas dramatically increases surface runoff during storm events. The changes affect both the
rate and volume of flow. Schueler (1994) claimed that depending on the degree of imperviousness and soil type, annual
volume of runoff of fully developed urban watersheds can increase 2 to 16 times the pre-development rate.
To accommodate the increased high stream flow caused by urbanization, streams themselves respond by increasing their
cross sectional area. This is done by stream bed downcutting, stream widening, or a combination of both. Robinson (1976)
in a study of eight watersheds in Baltimore, MD found that urban streams have channel cross-sections areas approximately
twice those or rural streams and width-to-depth ratios about 1.7 times those of rural streams. Other studies have found that
cross-sectional area increases by a factor of 2 to 5, depending on the degree of impervious cover in the watershed and the
age of the development (Arnold et al., 1982; Gregory et al., 1992). Stream channels react to increased urban runoff not
only by adjusting their widths and depths, but also by changing their gradients and meander pattern (Riley, 1998).
The final modification of urban stream, in the last phase, is again done by man. To constrict the widening stream, control
stream bank erosion and contain the flood water in the channel, streams banks and channel are lined with artificial
materials such as concrete, stone rip raps and gabions. Such engineering measures downgrade the stream to an open
conveyance channel with minimum or no habitat conditions. Table 1 summarizes the hydrological/hydraulic effects of
urbanization on urban streams.

RECONCILING THE CONFLICTS OF THE OBJECTIVES OF URBAN STREAM MANAGEMENT
Most of urban watershed management projects in the United States are driven by flood control objectives. On one side,
public media pay extraordinary attention to the plight of people affected by flooding that then results in heavy pressure
and lobbying of public officials by affected individuals and citizens groups. However, using traditional benefit/cost
analysis most urban flood control projects are highly inefficient. In the Milwaukee (Wisconsin) metropolitan area the
benefit/cost ratio of flood control drainage projects in which the benefit is the reduction of monetary damages to
properties and land within the floodplain, are typically less than 0.2. Consequently, projects that would address flood
control only are not feasible. Such projects would represent a massive transfer of benefits from the general taxpayer public
to a small number of beneficiaries located in the floodplain. Further more, the antidegradation rule of the present
regulations in the United States and elsewhere does not allow downgrading the integrity of the receiving water bodies even
when the objective is drainage or flood control. Therefore, the sometimes conflicting concurrent objectives of
drainage/flood control and restoration of ecological integrity of urban streams of urban streamproj ects must be reconciled.
Restoration of ecological al integrity of urban streams, on the other hand, benefits much larger segments of population.
However, considering the benefits of ecological improvement in the classic economic benefit cost analysis is difficult
because such benefits are mostly intangible. On the other hand, such benefits are very desired by the public, especially
those living near the water body but in the floodplain. Consequently, another measure of benefits must be defined and
substituted. The Willingness to Pay of the public for the ecological benefits is a common substitution for strictly monetary
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flood control benefits in a multi-obj ective watershed restoration and flood control proj ects.. In reality, projects that include
both flood control benefits and ecological and water quality restoration and improvement may become acceptable to the
general public as exemplified in two such projects in the Milwaukee Metropolitan area that are featured in this article.

Table 1

Summary of impacts of urban stormwater runoff on stream ecosystems
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Oak Creek
The Oak Creek discharges to Lake Michigan in the City of South Milwaukee, WI. About 22 krn of the stream is perennial.
TABLE 1. Basic watershed characteristics: Oak Creek watershed.
Area
69.8 kmz (27.24 mi2)
Percent urbanized 44.6%
Population (1980) 39,700
The Oak Creek watershed can be characterized as a rural area with a great potential for future development. Agricultural
land (cropland and pasture) represents the prevailing type of the land use in the watershed (see Tab. 2). Most of the
agricultural land is located in the western and southern portions of the watershed. The soils within the Oak Creek watershed
are silty clay loams, loams, and sandy foams, and are developed on gently sloping or rolling morainel topography. Most
of the soils are relatively fertile.
TABLE 2. Land use distribution: Oak Creek watershed [GIS].
Land Use
Cropland and Pasture
Residential
Other Urban or Built-Up
Transportation, Commerce, Utilities
Commercial and Services
Industrial

Percent Total
55.4
22.8
6.5
6.0
5.8
3.6

Pollution sources can be categorized as municipal, industrial, agricultural, landfill, and stormwater. A contribution of
pollution from the point sources is negligible compared to that from the nonpoint sources. Rural sources dominate among
the nonpoint sources (20-50%).
Menomonee River
The Menomonee River discharges into the Milwaukee River about 0.9 mile upstream from where the Milwaukee River
enters Lake Michigan.
TABLE 3. Basic watershed characteristics:
the Menomonee River watershed.
Area
350.7 km~ (137 mi2)
Percent urbanized 52.8%
Population
348,165 (1970)
964,640 (1990)
962,570 (1996)
Population density ranges from less than 135 to about 10,000 persons per square kilometer with an average of 980 po.ikm-’.
Channel modifications are concentrated in the urban areas. The 120-km river system contains 42% of minor channelization,
22% of major channelization, and 3% of conduit, accounting for a total of 67% of river length.
Table 4 shows the land use distribution for the Menomonee River watershed. About 46% of the total area is still in rural
uses, representing a great potential for nonpoint source pollution. Rural areas prevail in the northern portion of the
watershed, while the southern portion of the watershed is mainly urban.
The soils within, the Menomonee River watershed are rolling silt loams or gravelly loams. Most of the natural soils are
relatively fertile. Where urbanization has occurred, artificial fill materials and paved surfaces have modified the natural
character of the soils with regard to drainage and fertility.
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TABLE 4. Land use distribution: the Menomonee River watershed [GIS].
Land Use
Commercial and Services
Confined Feeding Ops
Cropland and Pasture
Deciduous Forest Land
Forested Wetland

Industrial & Commercial
Mixed Forest Land
Mixed Urban or Built-Up
Silvicultural
Other Urban or Built-Up
Reservoirs
Residential
Strip Mines (quarries)
Transportation, Commerce, Utilities
Transitional Areas

Percent Total
7.6
0.1
42.6
2.4
0.3
6.0
0.2
1.1
0.1
5.2
0.2
29.7
0.7
2.4
0.1

Ecological Risk Assessment
There are no point sources of pollution discharging in the two investigated water bodies.
The habitat quality and physical parameters were evaluated using Habitat Assessment and Physicochemical Parameters
Protocol (Plafkin et al., 1989). The scores at Oak Creek ranged from 45 to 95% of reference score with majority of scores
between 53 and 62% (non-supporting). Only one site has habitat conditions comparable to those of the reference site
(>90%) and two sites are classified as supporting (75-90%). The scores at Menomonee River ranged from 40 to 97% of
reference score. Three sites have conditions comparable to those of the reference site, one site is classified as partially
supporting (60-75%) and four sites as non-supporting (<60%).
Biological monitoring was conducted during Summer ! 999 in cooperation with Wisconsin Lutheran College. An index
of biotic integrity (IBI) based on fish species composition was calculated based on procedures developed by Lyons (1992).
A high percentage of tolerant species and low species diversity indicate very poor stream quality. The IBI scores indicate
that all three locations do not support a typical fish community for this region.
Macroinvertebrates were collected at 5 sites on Oak Creek and 9 sites on Menomonee River, including 2 sites in
headwaters without significant impairment by urbanization (reference sites). Sampling followed protocols for multihabitat
using a D-frame dip net. Sampled habitat types included cobble, snags, vegetated banks, submerged macrophytes, sand
and other fine sediment.
The chemical integrity monitoring program focused on key locations in the Oak Creek and Menomonee River watersheds.
The following parameters were monitored: pH, suspended solids, volatile suspended solids, total solids, hardness, COD,
total Kjeldahl nitrogen, nitrate and nitrite nitrogen, total phosphorus, total and dissolved heavy metals (Cd, Cu, Pb, Zn),
cyanides (winter sampling only), and PAH (sampled twice). Total of 24 water column samples were analyzed. The
sampling covered both low and high flow periods with wide range of flows. Sediment samples were also analyzed.
The data on water quality were used to estimate the ecological risk to aquatic biota by selected heavy metals (Cu, Pb, Zn).
The calculation is based on modified methodology summarized in Novotny and Witte, 1997. The ecological risk is
estimated as a joint probability of two probability functions: (i) the probability density function of ambient concentration
(pdf), and (ii) the probability that an organism will be adversely affected by the exposure to the given concentration (toxic
response curve). Ambient concentrations follow log-normal distribution.
Table 5 reports the calculated chemical risks by toxic metals. The risks (both chronic and acute) from copper calculated
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for the Menomonee River are two orders of magnitude higher than those for the Oak Creek. The risks from lead and zinc
are at the same level for both watersheds.
Table 5.

" Chemical risk to aquatic biota. Oak Creek and Menomonee River.

Station Number
Oak Creek - acute
Oak Creek - chromc
Menomonee River - acute
, Menomonee River - chronic

Cu
1 E-06
7 E-05
1 E-04
7 E-04

Pb <1987
1 E-04
2 E-02
2 E-04
3 E-02

Pb >1987
7 E-06
3 E-03
2 E-06
2 E-03

Zn
9 E-04
1 E-03
6 E-04
I F-O’~

Flood Risk
The flood risk was defined as a probability at any point of the watershed that a flood will occur in any given year. Flood
risks were estimated in the GIS ArcView environment. Two basic approaches were considered. The first is a vector-based
approach that employed a custom developed ArcView Avenue scripts program. This approach permits estimation of risks
only at specific points rather than for complete areas. The second more general approach works in a grid (raster)
environment, and makes use of the Spatial Analyst Extension for ArcView. It permits flood risk to be calculated for the
entire watershed, and specified points can be assigned the corresponding value from the underlying polygon. The second
approach was selected because of its future applicability in watershed management applications.
RELATION OF THE WILLINGNESS TOP PAY TO THE RISKS OF FLOODING AND ECOLOGICAL
DAMAGE TO THE STREAMS
Willingness to pay provides a measure of how much all beneficiaries, not j ust those living in the flood plain, are willing
to spend for flood control and restoration of urban streams. In the research described herein, a hypothesis was advanced
that the willingness to pay parameter could be related to the risks of flooding and damage to ecology.
To identify users’s (citizen’s) preferences for flood control and diffuse pollution control/stream restoration actions a two
way survey is being conducted in two watersheds in the Milwaukee metropolitan area. The objectives of the surveys are
as follows:
1.
Find the extent and nature of physical and emotional connection to the water body;
2.
Identify perceptions of the health of the water bodies;
3.
Identify perceptions about flooding;
4.
Assess understanding of the "Willingness to Pay" questions;
5.
Identify salient beliefs about the water bodies and related issues;
6.
Identify perceptions about the citizen’s capacity to get information on this topic;
7.
Identify beliefs about nature and quality of information about this topic from mass media;
8.
Find the range of values placed on prevention of flooding and ecological improvement relative to other
community issues.
Participants were drawn from a random sample of liomeowners and residents of two investigated watersheds ion the
Milwaukee metropolitan area.
Findings of the focus groups
Objective 1: There is great variance in people’s connection to the river or creek. Some visit the river regularly to enjoy
the scenery, walk or bike along the river while others avoid the river because they are too busy, or due to perceptions of
pollution or lack of accessibility. Emotionally, some expressed anger at local agencies perceived as responsible for
flooding/environmental quality problems.
Objective 2: Most participants felt that the health of the river and creek could be improved and that it had worsened over
time. Specific concerns were about fertilizer, chemical runoff and trash and debris left behind by people. Several
participants were concerned about the effect that communities upstream may have on the health of the river. A handful
felt that some positive changes had taken place to improve the environmental quality. The following were seen as
indicators of the health of the fiver or creek: 1) clarity and quality of water, 2) presence of fish, 3) presence of birds and
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other wildlife, 4) presence and condition of trees and plants, 5) ability for the water and areas surrounding the river and
creek to sustain life, 6) the absence of fertilizers and chemical runoff from farms and homes, 7) the absence of industrial
pollution.
Objective 3: Participants from Menomonee River groups perceived a much greater risk of flooding than respondents from
Oak Creek. Menomonee River has a recent history of urban flooding. Participants were concerned about a wide range of
damage, including flooding of yards and basements, roads and streets, sewer backup, well water contamination, the effects
of future development and concern about others living in the flood plain. In general, it was difficult for participants to
identify the cause of flooding in their community. Many were unsure whether the flooding they experienced was the result
of poor drainage, sewers backing up, heavy rain, or rising water in the fiver and creek. It was suggested that future research
include a set of items that tap into respondent’s perceptions about the causes of flooding-- a consideration that is likely to
influence WTP estimates.
Objective 4: Oak Creek residents had a hard time providing a WTP dollar amount because they did not believe the fiver
was flooding and was not a problem in their community. Interestingly, flood plain residents gave WTP estimates that were
lower than other groups. In fact, 4 out of 9 gave zero bids. Some of the reasons for the lower estimates include: 1) the
beliefs that current taxes should be covering these projects; 2) the beliefs that past projects didn’t work; 3) anger at and
mistrust of public officials and local agencies. Given existing perceptions of minimal to nonexistent flood risks in the Oak
Creek watershed, it was concluded that willingness to pay on flooding risk will only be evaluated in the Menomonee River
watershed.
Objective 5: A number of salient behavioral beliefs were considered when subjects were formulating a WTP estimate.
These appear to be the beliefs that are likely to be positively related to WTP. The most commonly held beliefs:
1. Perception that there is a current risk of flooding
2. Feeling strongly connected to the river/creek.
3. Concern for others in the flood plain.
4. Affordability and personal finances
5. Belief that paying would be making my contribution to solve a community problem
6. Belief that the project would benefit the community.
7. Belief that the project would improve the environmental quality
Some beliefs appear to be negatively related to WTP. These were:
I. Homeowners and developers are responsible for the increased risk and should be held responsible.
2. Belief that the project would be ineffective. General skepticism.
3. Taxes are too high already. Should be paid with current monies.
4. Belief that the project is not a priority for my community
5. Belief that the money would go to administrative costs and studying the problem, not solving the
problem.
Objective 6: Participants generated a long list of potential information resources, but a majority of respondents said they
would turn to governmental sources for information. (This may have been an artifact of the social context of the focus
groups, however.) Some expressed distrust about the accuracy of information coming from government agencies. Many
perceived a great difficulty in getting and understanding the information they would need to make a more educated WTP
estimate (because of access and interpretability of information I. Some felt it was not their responsibility to get information
about potential projects.
Objective 7: A majority of participants said they would be unlikely to turn to the mass media for information. Participants
varied greatly on the extent to which they held the following beliefs:
Stories with statistics are more believable than those without.
Someone’s personal experience is more convincing than statistics.
In-depth features are more informative than single news articles or reports.
In-depth features are more trustworthy.
A number of additional possible items were suggested, designed to tap into people’s beliefs about government agencies,
experts, environmental groups and elected officials.
Objective 8: Most participants placed the prevention of floods and the environmental improvement of the fiver/creek as
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a medium to high priority for their community. Most participants disagreed with the notion that only those who live in
the flood plain should be required to pay the cost of flood control. However, results were much more varied when a
similar question implied taxation and the participant possibly having to make a contribution ("Taxpayers have a duty to
share in the cost of flobd control even thought only a minority is affected by floods"). Most participants agreed that we
have an obligation to protect nature even if there are not human benefits.
The focus group surveys are being followed by two large surveys ofapproximatelyl000 citizems of the two investigated
watersheds. Results of the surveys will be available at the end of the year 2000.

CONCLUSIONS
Urban streams are adversely affected by urbanization that increases risk of floods and decreases ecological integrity of
urban receiving waters. Reducing both risks may lead to conflicting solutions. In the past emphasis was solely on flood
control by using conveyance approaches. Today, efforts are on the way in many communities to restore the ecological
integrity and in the same time provide flood control. BY correlating the numeric ecological and flood risks to the citizen’s
willingness to pay for reduction of the risks it will be possible to find an optimum of the solutions of the dual risks facing
today many urban streams.
Focus group surveys by the research team of citizens living in two urban watersheds revealed that citizens value highly
ecological integrity of the streams and are willing to support programs that would lead to its restoration. Willingness to
pay for flood control may vary depending on the history of the flooding. Education of the public about future flooding
potential is crucial because the citizens living in developing watersheds do not anticipate the future increases of the flood
risks.
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ABSTRACT
Ecological impairment and flooding caused by urbanization can be expressed numerically by calculating the risks
throughout the watershed (floodplain) and along the main stems of the streams. The risks can be evaluated in
terms of the present and/or future. This article describes the methodologies for ascertaining the risks in the
Geographical Information Systems (GIS) environment. The objectives of urban flood controls and ecological
preservation/restoration of urban waters are often conflicting and, in the past, the sole emphasis on flood control
led to destruction of habitat and deterioration of water quality.
An optimal solution to these two problems may be achieved by linking the risks to the concepts of risk
communication, risk perception, and public willingness to pay for projects leading to ecological restoration and
ecologically sustainable flood control. This method is appropriate because, in each case, public funds are used
and the projects require approval and backing of policy makers and stakeholders. This article briefly describes a
research project that attempts to resolve the conflict between the flood protection and stream ecological
preservation and restoration and suggests alternative ways of expressing benefits of urban stream flood control
and restoration projects.

KEYWORDS
Urban flood control, Ecological integrity, Risk, Risk communication, Risk Perception, Willingness to pay,
Contingent valuation, Public opinion surveys, Theory of Planned Behavior.

INTRODUCTION
Urbanization has an irreversible impact on natural drainage patterns and flows in the receiving water bodies
impacted by urban development. Uncontrolled development or past development in the flood plain that did
not consider the impacts on hydrology, flood plain encroachment, morphology and ecology of the receiving
water body system have had detrimental effects on the receiving water body, flood plain development and
downstream uses of the water body. However, if development progresses in a planned, ecologically
conscious way, the adverse impacts on population and properties can be minimal or minimized.
Management of smaller and medium size urban streams today must today consider several objectives, such
as:
1. Controlling floods;
2. Preserving and restoring the ecological integrity of the receiving water body affected by point
and nonpoint discharges and changes in hydrology and hydraulics;
3. Providing contact and noncontact recreation to urban populations;
4. Optimizing other uses, such as water supply, navigation, or hydropower production.
Some of the objectives conflict and some complement each other. For example, the preservation and
restoration of ecological integrity and the provision of habitat for aquatic life complement recreational
objectives. In fact, contact recreational uses require a healthy stream ecology. On the other hand, flood control
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often is in conflict with ecological and recreational objectives. In the context of watershed and water body
management, these conflicts must be reconciled and uses must be optimized.
HYDROLOGIC CHANGES BY URBANIZATION
Figure 1 shows a probability-frequency chart of flows in a watershed located in central Wisconsin that
underwent rapid urbanization. The flows were calculated by a well known TR-55 hydrologic runoff curve
model (U.S. Soil Conservation Service) after entering the watershed characteristics as they are changed by
urbanization. The watershed area is 36.7 krn2 (14.2 sq.mi.). The original use of land in the watershed before
1960 was as a rural mix of agri-cultural and forested lands. By the time of the 1985 Federal Emergency
Management Administration (FEMA) flood delineation study, the watershed became about 20 to 25 percent
urbanized. Soils of the watersheds were predominantly in the U.S. SCS hydrologic categories of B and C
(loams and silt foams). As of 1998, the watershed was about 40 percent urbanized and the dominant land use
had become residential. The other current, major land uses are transportation (including a freeway and state
and local highways) and a large shopping mall. As Figure 1 illustrates, the flow that was a 100-year flood in
the 1965 pre-development period is today a high
flow occurring on average every three to four years
and could become an annual high flow when the
,0~.
watershed is fully developed.
The increased magnitude and frequency of high
flows have several major adverse effects on the
community located near the water course, on the
floodplain, and on the ecology of the urban stream.
Hydrologic effects can be summarized as follows:

~.
~ ....

. ~,~,~

~ ..............

’ .............

1. The floodplain enlarges. In the United States,
the floodplain is defined as an area that is flooded
up to the extent of the 100 year flood. Figure 1
~.s
shows that as the magnitude of the 1 O0 year flood
increases, areas that were outside the 100 year
Recurrence Interval, yellrs
flood plain would become a pan of it.
Figure 1
Effect of urbanization on flood flows in
2. The frequency of flooding inside the floodplain
a small Midwestem (US) watershed
increases. Under natural conditions, a river channel
overtops about once every 1½ to two years (Leopold, Wolman and Miller, 1992). Figure 1 documents that
the channel, as a result of urbanization, is overtopped several times each year.
3. Peakflows during storm events are increased. Since surface flow moves faster, the time of concentration
is decreased.
4. The magnitude and frequency of all runoff events of all sizes increases. This outcome is especially
important for rainfalls of smaller and medium magnitudes. Before urbanization these smaller rainfalls mostly
infiltrated into soil and the flows in the stream were smaller and could be easily contained in the natural
channels of the stream. After urbanization the same medium rainfall could result in a flood.
5. Channels become unstable and more erosive (degrading) as a result of increased medium floods (Booth
and Jackson, 1997). This outcome has an adverse impact on habitat.
6. Imperviousness of the watershed impedes recharge of shallow groundwater aquifers. This outcome
diminishes the base flow contributions. Some streams may become ephemeral or effluent dominated.
7. More flow moves on the surface, and with a faster velocity. This outcome increases the volume of surface
runoff contribution.

Urban engineers in the past had tried to resolve the problem of increased floods by enlarging the flow
capacity of urban streams via the processes of lining, covering, and straightening the channels. Los Angeles
River in California and the K.innikirmic River in Milwaukee are examples of the ultimate transformation of
urban streams into concrete high flood velocity channels with very little biological habitat. At the same time,
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flood-plains were being lost to urban development. In general, most urban stream modification projects are
driven by the need to control floods. However, economics are not favorable to projects that consider only
flood control needs and most urban flood control projects have negative net benefits, i.e., the project costs far
exceed the benefits in terms of flood damage reduction. This article briefly describes a research project that
(1) makes an attempt to resolve the conflict between flood protection goals and stream ecological
preservation and restoration needs, and (2) explores alternative ways of expressing the benefits of urban
stream flood control and restoration projects.

RISKS OF FLOODS AND ECOLOGICAL INTEGRITY
In order to compare the risks of increased flooding and the deteriorated ecological integrity of urban streams,
the first step is to define a measure for both. Ideally, these measures should be comparable. But that, at this
point, seems impossible. The next best solution is to assign weights so they can be compared.
Measure of flood risk. There is a need to express a flood risk relation in the urban flood plain. First, let us
define a flood as a flow that is greater than the capacity flow of the channel. A floodplain is a part of the river
corridor (Figure 2).
It is also necessary to expand the probabilistic definition of flooding to areas away from the channel. As one
moves away from the river’s edge (the beginning of the flood plain) the probability of flooding decreases and
at some point at a distance X from the river’s edge the recurrence interval of flooding becomes 100 years, i.e.,
the risk of flooding is r(X) = 0.01. This is the extent of the 100 year flood plain that defined and delineated
for engineering and flood insurance purposes. The schematic of the risk is then shown on Figure 2. If before
urbanization the smallest flow that leaves the channel is about a flow with a recurrence interval of two years
(Figure 2) then the annual risk of flooding at the bank of the river is r,(0) = ½ = 0.5. If, as a result of
urbanization, flooding becomes more frequent, for example, if the bankfull capacity flow is exceeded twice a
year, the risk of flooding at the river’s bank becomes ru(0) = 1/0.5 = 2 and so forth. The subscripts n and u
denote natural (pre-development) and urbanized (post development) conditions, respectivel),.
The monthly probability (risk) can be
HYDROLOGIC RISK CONCEPT
calculated from a series of maximum
Flx~ Ch~nn,,i
monthly flows and not just from one, peryear maximum flow. This approach
hood plain
enables us to consider the fact that there
, Flood Plain
may be more then one occasion in a year
"~ Y~r ~------’~L- ~ C,padty 0~ankl~il) no,*
when the flow leaves the confines of the
[DEVELOPMEI~r
channel and becomes a flood. Thus, the
~ 10-’
monthly risk will be slightly different from j
DKVELOPMEI~
1/12 of the annual risk that is based on only ~. ~
=0o r,.r ooon p~i.
boundary
one flood per year. To bring the magnitude
~
of the risk on par with the water quality
’ -~ ~0-’
risks that are expressed in terms of the
probability of daily grab or four day
composite samples exceeding the acute or
~chronic toxic concentrations or water
quality criteria, the risk of monthly flood
Figure 2 Concept of Urban Flood Risk
would be further divided by 30.41.
The logarithmic mathematical form of the risk function is selected for convenience and simply expresses the
fact that floods on rare occasions may extend further than the 100 year flood plain limits. The risk function
can be then expressed as
r =C lO-xx

(1)
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The function parameters can be easily estimated from the knowledge of the risk of exceeding the bankfull
capacity flow and from the extent of the 1 O0 year flood plain. C in the above equation is the risk of exceeding
the bankfull flow, or,.C = r(O). In the Geographical Information Systems (GIS) environment, the risk
function can be ascertained from flood flow elevations and contours of the flood plain.
This risk function can be integrated, i.e.,

= f r, (z) dx + f r, (x) dz = r(O) [ 10-x’ ,, + 1 o-r~ ~.1 dx (2)
o

o

o

where subscripts l and r correspond to left and
right bank flood plains.
1.0

The flood plain risk parameter, R, or function, r,
can be combined with the flood damage cost
information to yield annualized flood damage
indicator. If d is an uniform flood damage cost
expressed in dollars ($) per m"~ of the flood plain
,then the total armualized flood damage function is
simply D = R x d.

/---Lethal Toxicity

i to organisms,

~
.~ ~

~.~ probability,

f(EMC) /

is $ (meter ~f length of the stre~m)-~(year)-~. If d
varies with the distance from the stream then this
Con¢cmration
function is included into the integral (Eq~t|~
and solved. This parameter could be used in flood F~g~re 4 Concept of risk calculation for an
risk communication. The flood damage cost, d,
individual stressor
includes a variety of the costs of remedies for
flooding, such as pumping water from basements and streets, cleaning up flooded basements, repair of houses
damaged by flooding, cleaning roads, loss of property, and loss of time. It represents the total cost of cleanup
and repair divided by the flooded area.
The concept of flood risks can be incorporated into a GIS environment. The information and data necessary
to develop the flood risk are obtainable from flood insurance maps, U.S. Geological Survey stage-flow rating
curves, watershed elevation contours, and conventional hydrologic and hydraulic engineering calculations.
Ecnl~gicai Ris~. Following U.S. Environmental Protection Agency (EPA) (1992) and WERF (Parkhurst et
a.l, 1996) risk assessment documents, ecological risk for aquatic systems is defined as "a probability tha~ a
genus residing in or potentially indigenous to the receiving water body will be lost or acutely damaged by
existing or potentml discharges of pollutants. "The term potentially indigenous reflects the fact that the
representative composition of organisms should be selected from a composition in similar unimpacted water
bodies located in the same ecoregions.
The calculations of individual risks for each stressor is demonstrated in Figure 3. EPA currently evaluates
ecological risks in terms of the loss of species or genera that will result from the environmental impact
(Parkhurst et al., 1996, US EPA, 1992). This risk is basically a joint probability function of (1) probability
density function of concentrations, f(lgMC), and (2) probability that species will be lethally or chronically
impacted when exposed to a given concentration, g(RI igl~lC). A simple model and method for calculating
ecological risks of contaminants present in storm-water discharges was published by Novotny and Witte
(1997). The method assumes that the event mean concentrations of pollutants are log-normally distri-buted.
At this point the method estimates only the risk of acute damage to the indigenous population. Both stormwater and base flow discharges are considered. The method considers dilution of storm-water and CSO
discharges and Water Effect Ratio. A simple soft-ware package has been developed by the Water
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Environment Research Foundation (Parkhurst et al., 1996). The single, dimensionless risk value has
numerous advantages over the traditional separate comparison of measured water quality data with criteria
because it puts all pollutants on the same basis, i.e., the probability of ecological damage to the resident biota
(or poten-tially resident as derived from reference unimpacted water bodies of the same character within the
ecoregion). It may also be an additive and comparative number, i.e., risks from several compounds and those
from dry weather discharges could be added together to yield an overall risk and approximate synergy and
individual risks can be quantitatively compared.

WILLINGNESS TO PAY - A wEIGHTING FACTOR FOR RISKS
As shown above, the ecological and urban flooding risk can be expressed in apparently similar units;
however, these risks are not directly comparable and need not be valued the same by local residents. A
solution is to assign weights to each risk and use a common denominator to develop the weigths. One
technique that has been used by economists to assess the underlying value associated with nonmarket goods
such as environmental and flooding risk reduction is the contingent valuation method (CVM). This approach
employs a survey of residents to assess their maximum willingness to pay (WTP) to improve, or avoid
degradation of a local resource. In the current context, the approach can be used to determine WTP for
reduced ecological risk, and the maximum WTP to avoid increasing flooding risks above existing levels as a
consequence of continued urbanization. The stated WTP payment should be that dollar value that would
make the respondent indifferent between the original level of risk, and the hypothesized change in risk.
Hence, the WTP response gives an indication of the true value to the respondent of the hypothetical change
being described in the questionnaire. If carefully designed, these surveys can be used to not only gauge the
level of public support for a project, but also determine the community benefits associated with public
investments in flood control and ecological improvement to urban watersheds.
This technique is being employed in the present analysis of flooding and environmental risks in two
watersheds within the Milwaukee metropolitan area. Development scenarios are described to the respondents
based on ecological and hydrological simulation. Respondents are then asked to define maximum annual
payments to (1) prevent increases in flood risks associated with development scenarios and, (2) improve
ecological quality of the river and its environs. Although the economic theory that underlies the CVM has
been thoroughly developed by Carson and Mitchell (i 989), and others, there are a number of issues outlined
below that are relevant to this particular application.

Descriptions of Public Goods. The respondents must understand clearly what is being valued and, equally
important, the respondent must understand what is not being valued. For example, in the Milwaukee area,
there have been consistent problems with sewer backups and basement flooding due to inadequate grading
around houses. We are careful to point out that the flooding risks being valued are related to the rivers and
streams overtopping their banks, rather than these alternative forms. To assist in the development of accurate
and believable descriptions of the flood risk and ecological risk goods, focus groups drawn from residents
within the watershed were conducted.
Referendum Format, Fiscal Reference Points and the Payment Vehicle. Since most flood control and
environmental improvement projects are financed publicly, we used a referendum format to describe the
project. That is, the project was described to the respondent in the form of a public referendum that would be
financed with public tax dollars. Residents were then given as reference points average public expenditures
on numerous public services provided by their state and local government (e.g., annual expenditures on
police, fire, education, ambulance, etc.). We were careful to avoid identifying the property tax as the specific
payment vehicle for the referendum. Rather, it was indicated that the. payment would be made through a
combination of state and local taxes. Given that most local flood control projects are financed over a period
of 20-30 years, we indicated a 20 year period for the financing of the project. The respondent was presented
with a randomly generated project cost between $0 and $500 (the range was determined from the focus
groups) and asked if they would be willing to vote for the project if it were on the next ballot. This permits
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the determination of median responses to the WTP question. Furthermore, respondents were also asked to
state the most they would be willing to pay in annual tax contributions over the next 20 years.
The Embedding Issue. A debate has developed as to whether WTP responses truly reflect the valuation of
the good in question, or whether they simply reflect a desire to purchase moral satisfaction that one is actually
doing something about an environmental problem (embedding). To test whether embedding is a problem
among our respondents, we ask different WTP questions for three distinct groups of respondents. The first
set of respondents were asked to place a value on maintaining the status quo on flood control in light of
continued urbanization. A second group was asked to value ecological improvements to the watershed, and
the third group was asked to value a project that included both ecological risk reduction and flood control. If
embedding is not a problem, then the average WTP of the third group would be greater than that of either the
first or the second groups. If completely separable, the WTP of the first two groups would sum to that of the
third group.
Studying Watershed Residents. A two-wave, panel-design, probability sample survey of more than i000
adult heads of households residing in two pilot watersheds (Oak Creek and the Menomonee River) located in
the Milwaukee Metropolitan area is being conducted by telephone in 1999-2000 to ascertain WTP for flood
control and/or ecological restoration of these two degraded watersheds. The interviews also ask most
respondents questions that examine carefully various potential predictors of WTP, including a series of sociodemographic, attitudinal, risk perception, and risk communication variables based on a model of risk
information seeking and processing developed by Griffin, Dunwoody and Neuwirth (1999) from powerful
psychological theories such as the Theory of Planned Behavior (1988) and the Heuristic-Systematic Model of
information processing (Eagly and Chaiken, 1993). The panel design of the study (i.e., reinterviewing the
same individuals over time, with some new individuals added in the follow-up interview to control for
sensitization effects) allows us to assess patterns of likely influence among the variables as well as the
stability or volatility of WTP estimates over time.
Prior to the start of the survey, eight focus groups, consisting of citizens recruited in the watersheds, had been
conducted in Spring 1999 to help develop survey questionnaire measures, including finding the best lay
terminology for posing the WTP questions and describing flooding and ecological risks to survey
interviewees. Because focus groups, even those drawn from samples, tend to be urtrepresentative of the larger
population, results were not used directly for policy or planning guidance
Theory of Planned Behavior. The Theory of Planned Behavior (Ajzen, 1988), which has been successfully
tested in prediction of a wide range of human behaviors, is being applied in this study as a means of
determining some key predictors of WTP. In this study, WTP is considered to be a form of Behavioral
Intention (here, an intention to pay a particular amount for the described benefit in terms of flood risks or
ecological improvements). Ajzen’s theory indicates that behavioral intention (BI) is predicted by a limited set
of psychological variables, notably one’s sense of control over the behavior (e.g., the amount one could pay),
one’s social normative beliefs (e.g., one’s sense that other people important to the individual would want him
or her to pay for the benefit), a set of beliefs about the cost-benefit consequences of performing the behavior
(e.g., that paying a given amount would in fact help people who live in the flood plain), and a set of values
that the individual holds about those consequences (e.g., that helping people who live in the flood plain in this
way is a desirable outcome). The latter two elements (outcome beliefs and outcome evaluations) are
considered to be the building blocks of an attitude toward performing the behavior, which is the more direct
predictor of BI. The theory should serve as a diagnostic tool (e.g., what separates those people who are
willing to pay for flood control or environmental improvement from those who are not?) as well as a
predictor.
Risk Communication and Perception. One dimension of WTP of key interest to researchers and policy
makers is the ~tability (or volatility) of public WTP over time. Volatile WTP estimates mean that policy
makers cannot truly plan on the level of public support voiced in WTP surveys. Thus this study seeks to
determine factors that lead to stability in WTP estimates. In general, factors that contribute to stability in the
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variables that Ajzen (1988) uses as predictors of BI should contribute indirectly to stability in BI (WTP).
To examine these factors, we apply the model of risk information seeking and processing (Griffin et al.,
1999).
The model proposes that seven factors -- (1) individual characteristics, (2) perceived risk characteristics, (3)
affective responses to the risk, (4) felt social pressures to posses relevant information, (5) information
sufficiency, (6) one’s personal capacity to learn, and (7) beliefs about the usefulness of information in various
channels -- will affect the extent to which a person will seek information about the risk in both routine and
nonroutine channels and the extent to which he/she will spend time and effort analyzing the risk information
critically (i.e., "processing" it). A key aspect of this model is its reliance on Eagly and Chaiken’s (1993)
Heuristic-Systematic model, wh!ch proposes that information that is analyzed more systematically will
produce attitudes more resistant to change over time. Thus, we would expect that factors that lead people to
spend more effort gathering and analyzing information about flood risks and about risks to the urban
watershed ecosystem will develop more stable beliefs and attitudes toward paying for flood control and
ecosystem improvement and, therefore, will provide more stable WTP estimates.
Environmental values are a special form of beliefs about how things should be in the world and about what
we should do to make the world a better place. For instance, a basic environmental value could be a belief
that restoration of urban watersheds is the right thing to do. Environmental values can be anthropocentric (i.e.
human centered) or they can be biocentric ( Norton 1995). In the case of anthropocentric values, environmental improvement should be undertaken only for the benefit of people. For biocentric environmental
values, ecological improvement should be undertaken both for the benefits humans and for the sake of nature
itself. The surveys were designed to find these attitudes.
Synthesis.. Using the model of risk information seeking and processing (Griffin et al., 1999) and the Theory
of Planned Behavior (Ajzen, 1988) enables us to predict variance in WTP and helps us explain cognitive,
attitudinal, and social normative reasons for WTP. The WTP behavioral intention of respondents, as well as
its cognitive and attitudinal precursors, are investigated by considering numerous factors such as upstream
(source) vs. downstream (impact) location, living or owning real estate inside or outside the floodplain, other
demographic parameters including the standard of living, and finally, the measured and calculated flooding
and ecological risks. The estimated WTP functions can then be evaluated across various policy simulations
to make derive the benefits associated with risk reductions. These benefit estimates can be compared with
project costs to evaluate the economic efficiency of proposed projects.

CONCLUSION
This project represents an interdisciplinary analysis of two degraded urban watersheds. Hydrologic and
biological models have been developed to quantify the impact of urbanization on flooding and ecological
risks in two urban watersheds. The social scientists on the research team then derive individual and public
values for such risk reductions. Although much of the engineering and biological work has been completed,
the first wave of the survey was completed in April 2000, and the second wave will follow in the Fall and
Winter of 2000/2001. Once the analyses of these surveys are completed, policymakers and stakeholders will
be able to address a number of important issues. These include:
1.
2.
3.
4.
5.

What are the relative weights placed on WTP for flood control vis avis risk reductions for
environmental quality in urban rivers, and how do these vary with individual and neighborhood
circumstances?
What role does communication and public education play in determining WTP?
What factors lead to political support for flood control and ecological risk reductions?
Under what circumstances can officials count on continued public support in monetary terms (i.e.,
stability of WTP estimates over time)?
In light of future urbanization trends, how do the derived benefits associated with flood control and
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watershed ecological improvement projects compare with the costs of these projects?
Because the location and other descriptors of respondents to the survey are known, the results will also enable
the researchers to assign approximate spatial or neighborhood weights to these two types of risk, thereby
reflecting community support for flood control and ecological risks. This outcome will help stakeholders to
assign funding priorities. Preliminary results of the focus groups and of the first survey indicate that the WTP
estimates in pilot watersheds are generally greater than the cost of the remediation, especially when ecological
restoration and preservation are considered. Preliminary results of the survey indicate that 78.6 percent of
respondents either strongly agree or agree with the statement that "the health of urban rivers should be
improved for the sake of nature itself". This clearly suggests that the public in Milwaukee urban watersheds
subscribe to biocentric urban values.
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National Oceanic and Atmospheric Administration

July 17, 2000

Peter Douglas, Executive Director
California Coastal Commission
45 Fremont Street, Suite 2000
San Francisco, CA 94105-2219

Edward Anton, Acting Executive Director
State Water Resources Control Board
901 P Street
Sacramento, California 95814

Dear Messrs. Douglas and Anton:
The National Oceanic and Atmospheric Administration (NOAA) and the U.S.
Environmental Protection Agency (EPA) are pleased to inform you of our full approval of the
Plan for California’s Nonpoint Source Pollution Control Program (Program Plan), submitted in
accordance with §6217 of the Coastal Zone Act Reauthorization Amendments of 1990 (CZARA)
and §319 of the Clean Water Act (CWA §319). We commend you for developing a nonpoint
source pollution control program to address both the requirements of CZARA and the CWA
§319. We congratulate you on your efforts to successfully complete development of this
comprehensive program, while recognizing the most challenging work awaits us.
Nonpoint source pollution, caused by a wide range of activities including agriculture,
mining, urban development and forestry, is the leading cause of water quality impairment in
California. The restoration of California’s waters will depend on a wide range of regulatory and
non-regulatory actions. We fully support the Program Plan’s stress on cooperation and local
stewardship to resolve nonpoint source problems, but vitally important are your assurances of
applicable State regulatory authorities available to protect and restore water quality degraded by
nonpoint source discharges. We recognize success will ultimately rely on your ability to use
these programs and authorities to foster the widespread implementation of practices that will
restore and maintain the chemical, physical and biological integrity of California’s waters.
NOAA and EPA fred that California has satisfied all conditions of program approval
pursuant to CZARA set forth in the Findings on the California Coastal Nonpoint Program,
transmitted to the State on June 30, 1998. These conditions have been addressed in the Program
Plan. Furthermore, EPA finds that the Program Plan successfully incorporates the nine key
elements pursuant to CWA §319 that characterize an effective and dynamic state nonpoint source
program (EPA, May 1996). Consequently, the California Nonpoint Source Pollution Control
Program is now fully approved pursuant to CZARA and CWA §319. As a result, California will
receive $10.6 million this year to implement the nonpoint source program. This includes $5.2
million of "new" funds that the Clean Water Action Plan (February 1998) has earmarked for
those States that have upgraded their nonpoint source programs.
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We greatly appreciate the effort and commitment your agencies and staff have shown in
completing development of your nonpoint source program. We look forward to working closely
with you to implement fully the management measures by 2013, and will be working with you to
monitor your progress in achieving this goal. If you have any questions regarding the enclosed
decision documents, please call Jeff Benoit (NOAA) (301-713-3155), Felicia Marcus (EPA
Region 9) (415-744-1001), or Alexis Strauss (EPA Region 9) (415-744-1860), or refer staff to
Keelin Kuipers (NOAA) (301-713-3121, ext. 175) or Sam Ziegler (EPA Region 9) (415-7441990).
Yours,

Director
Administrator
~usa(~~" Regional
and Coastal Resource Management
~’
National Oceanic and Atmospheric Administration
U.S. Environmental Protection Agency

Enclosures: NOAA/EPA Decisions on Conditions of Approval (CZAR.A)
EPA’s Review of California’s Upgraded NPS Management Program (CWA §319)

cc:

Winston H. Hickox, CalEPA
Mary D. Nichols, Resources Agency
Arthur G. Baggett, Jr., SWRCB
Sara Wan, CCC
Executive Officers, RWQCB 1-9
Chairs, RWQCB 1-9
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STATE WATER RESOURCES CONTROL BOARD
RESOLUTION NO. 99 - 114

APPROVAL OF A RESOLUTION ADOPTING THE PLAN FOR
CALIFORNIA’S NONPOINT SOURCE POLLUTION CONTROL
PROGRAM (PROGRAM PLAN) AND AUTHORIZING THE
EXECUTIVE DIRECTOR TO SUBMIT THE PROGRAM PLAN
TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY AND
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
FOR APPROVAL AND TO IMPLEMENT THE PROGRAM PLAN
WHEREAS:
I. The State Water Resources Control Board (SWRCB) and Regional Water Quality, Control
Boards (RWQCBs) are committed to and are ultimately responsible tbr nonpoint source
(NPS) pollution management to protect and restore water quality in California.
2. In February 1987, the federal Clean Water Act (CWA) was amended to include section 319
which required each state to address NPS pollution by: (a) assessing NPS pollution problems
and causes within the state; (b) adopting management programs to control the NPS pollution:
and (c) implementing the management programs.
3. [n accordance with the requirements of CWA section 319, on November 15, 1988. the
SWRCB adopted and. on January 4, 1990, the U. S. Environmental Protection Agency
(USEPA) approved Cali/ornia’s Nonpoint Source Management Plan.
4. On November 5, 1990, the Coastal Zone Act Reauthorization Amendments (CZARaX.) were
enacted to address concerns with NPS pollution of coastal waters not adequately considered
in the Coastal Zone Management Act of 1972.
5. Section 6217 of CZARA requires coastal states to develop Coastal Nonpoint Pollution
Control Programs (CNPCP) that: (a) identify and adopt management measures to prevent and
control NPS pollution; (b) ensure that entbrceable mechanisms exist where seff-deterrnined
efforts are insufficient to restore and protect water quality; (c) enhance cooperation among
the states’ land and water use agencies; (d) I~t~fy. land uses which individually or
cumulatively may cause or contribute significantly to a degradation of coastal waters:
(e) identify "critical coastal areas" and identify and implement additional measures where
necessary to achieve and maintain water quality, in the such areas: (t) provide technical
assistance to local governments and the public to implement the management measures:
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(g) provide opportunities for public participation in CNPCP development and
implementation; and (h) monitor management measure implementation. The CNPCP must
be approved by USEPA and the National Oceanic and Atmospheric Administration (NOAA).

6. The lead agencies designated for upgrading the State’s NPS Program to conform to the
requirements of the CWA and CZARA are the SWRCB, the RWQCBs, and the ....
Califomia Coastal Commission (CCC).
7. In September 1995. the SWRCB and the CCC submitted to USEPA and NOAA the State’s
response to the CZARA requirements. In lieu of a separate program tbr the coastal zone. the
SWRCB and the CCC applied the CZAfLA requirements on a statewide basis.
8. In July 1998. USEPA and NOAA issued their findings and conditional approval of the
State’s submittal. For final approval of the CNPCP. the State was required, consistent with
the August 1997 Action Plan. to (a) adopt management measures: (b) identify back-up and
entbrceable policies and mechanisms tbr the management measures: and (c) demonstrate the
ability t’or widespread implementation of the managem:¢nt measures.
9. The Program Plan is the State’s final submittal to satisfy the requirements specified by
USEPA and NOAA tbr CNPCP approval and NPS Program Upgrade. The Program Plan is
composed of two volumes -- Vohtme [: Nonpoint Source Program Strate,~y and
Implementation Plan.[br 1998-2013 (PROSIP) and Volume I1." Cal~]brnia Management
~ Measures,/br Polluted Runo.[f(CAMMPR) (Attachments 1 and 2, respectively).
10. SWRCB and CCC staffs held public workshops to receive comments on the Program Plan.
and the Program Plan has been revised to incorporate pertinent comments.
THEREFORE BE IT RESOLVED THAT:
The SWRCB:
1. Adopts the Program Plan;

2. Authorizes the Executive Director to submit the Program Plan to the USEPA and NOAA for
approval:
3. Authorizes the Executive Director to execute the Memorandum of Understanding between
the SWRCB and CCC;
4. Directs the Executive Director in coord~-~nation with CCC to request the Secretaries of the
Calitbmia Environmental Protection Agency and Resources Agency to jointly transmit a
memorandum directing all departments and boards within their agencies to use their
respective authorities to implement the Program Plan: and
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5. Directs the Executive Director in coordination with CCC to request the Secretaries of the
California Environmental Protection Agency and Resources Agency to jointly transmit a
memorandum asking the California Department of Transportation, Department of Food and
Agriculture, and Department Health Services to use their respective authorities to implement
the Program Plan;
6. Directs the Executive Director to work with the Executive Otticers of each RWQCB and
directors of the Stateagencies to implement the Program Plan: and
7. Directs staff to initiate activities described in the Program Plan.

C ERTIFICATION
The undersigned, Administrative Assistant to the Board. does hereby certify that the tbregoing is
a thll, true. and correct copy of a resolution duly and regularly adopted at a meeting of the State
Water Resources Control Board held on December 14, 1999.

en March~
Admimstrative Assistant to the Board

o3R0018594

STATE OF CALIFOKNIA--THE KESOUP.CES AOENCY

OKAY D&VI,~, OovK~,v~

CALIFORNIA COASTALCOMMISSION
45 FKEMONT, SUITE 2000
SAN FRANCISCO, CA 94]05- 2219
VOICE AND TDD (415) 904-5200
FAX (415) 904-5400

January 28, 2000
Jeffrey R.. Benoit, Director
Office of Ocean and Coastal Resource Management
National Oceanic and Atmospheric Administration
1305 East-West Highway, 1 lth Floor
Silver Spring, MD 20910
Felicia Marcus, Regional Administrator
U.S. Environmental Protection Agency Region 9
75 Hawthorne Street
San Francisco, CA 94105
Subject: Adoption of the Plan for California’s Nonpoint Source Pollution Control Program
Dear Mr. Benoit and Ms. Marcus:
On January 11, 2000, by a vote of 9 in favor, 0 opposed, and 1 abstention, the California
Coastal Commission adopted the Plan for California’s Nonpoint Source Pollution
Control Program (Plan). The Plan provides a framework to focus, expand, and
coordinate actions to prevent and control nonpoint source pollution Statewide.
By a vote of 8 in favor, 0 opposed, and 1 abstention, the Coastal Commission also
directed me to enter into a Memorandum of Understanding with the State Water
Resources Control Board to promote the continued close collaboration between the two
State lead agencies that developed and are implementing the Plan.
S"

"

Executave Dtrector
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¯

VOLUME I

NONPOINT SOURCE PROGRAM
STRATEGY AND IMPLEMENTATION
PLAN, 1998-2013 (PROSIP)

State Water Resources Control Board
California Coastal Commission

JANUARY 2000
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EXECUTIVE SUMMARY

The Plan for California’s Nonpoint Source Pollution Control Program (Program Plan) is the first
significant upgrade of California’s Nonpoint Source (NPS) Pollution Control Program (NPS
Program) since its inception in 1988. California is required to have its Program conform to the
Clean Water Act (CWA) and section 6217 of the Coastal Zone Act Reauthorization Amendments of
1990 (CZARA). The lead State agencies for upgrading the Program are the State Water Resources
Control Board (SWRCB) (designated lead water quality agency), the nine Regional Water Quality
Control Boards (RWQCBs), and the California Coastal Commission (CCC) (designated lead coastal
zone management agency). The Program Plan will be submitted for approval to the
U.S. Environmental Protection Agency (USEPA) and the National Oceanic and Atmospheric
Administration (NOAA), the lead federal agencies that administer the CWA and the Coastal Zone
Management Act (CZMA) respectively.
Finding solutions to NPS pollution poses unique challenges. Although the SWRCB and CCC have
lead roles in developing and coordinating the implementation of the Program, they are not solely
responsible for solving the problem. Over 20 other State agencies have authorities, programs, or
responsibilities relating to the control of NPS pollution. Coordinating and focusing such a large
number of entities to produce an effective NPS program in a state as large and geomorphologically
diverse as California poses unique and difficult challenges. While increased use of regulatory
authorities can help to address certain categories of NPS pollution (such as the relatively recent
effort to issue permits for the most significant municipal storm water discharges), California will
need to rely on a wide range of tools, activities, and authorities to address NPS pollution statewide.
Initially, implementation will focus significant resources on management measures (MMs)
identified as primary and secondary in Table 8, on retooling the Program’s infrastructure, and on
institutionalizing Program processes and mechanisms to make certain the State meets the
commitments made in the Program Plan.
The State is committed to implementing the 61 NPS MMs by 2013 consistent with Federal
Administrative Guidance (USEPA and NOAA, 1998), the Three-Tiered Approach adopted in the
Nonpoint Source Management Plan, November 1988 (1988 Plan), and priorities identified in the
Watershed Management Initiative (WMI) Chapters. The WMI, approved by the SWRCB in 1995,
is used to help the SWRCB meet its goal to provide water resource protection, enhancement, and
restoration. WMI uses an integrated planning approach to create and implement unique solutions
for each watershed. Each RWQCB and the SWRCB revises its WMI Chapter annually to reflect
changing priorities and conditions in the State’s watersheds. Revisions currently underway will
ensure that the WMI chapters and RWQCBs’ actions are consistent with the Program Plan’s goal of
implementing all MMs by 2013.

Total Maximum Daily Loads (TMDLs) are another implementation planning tool that will enhance
the State’s ability to foster implementation of appropriate NPS MMs. By providing watershedspecific information, TMDLs will help target specific sources and corresponding corrective
measures and will provide a framework for using more stringent approaches that may be necessary
to achieve water quality goals and maintain beneficial uses.
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Approximately 1,500 water body-pollutant combinations requiring TMDL development have been
identified in the CWA section 303(d) list. During the Fifteen-Year Strategy, the RWQCBs are
committed to the development of 500 to 800 individual TMDLs which will account for all
1,500 water body-pollutant combinations. The commitment of financial and staff resources to this
effort will be influential in addressing the State’s effectiveness in controlling NPS problems.
NPS pollution, also known as polluted runoff, is the leading cause of water quality impairments in
California and in the Nation. NPSs, including natural sources, are the major contributors of
pollution to impacted streams, lakes, wetlands; estuaries, marine waters, and ground water basins in
California and are important contributors of pollution to harbors and bays (SWRCB, 1998). Unlike
pollution from distinct, identifiable point sources (e.g., industrial or waste water treatment plant
discharge pipes), NPS pollution comes from many diffuse sources. Rainfall, snowmelt, or irrigation
water that moves over and through the ground results in NPS pollution. As the runoffmoves, it
picks up and carries away natural and human-made pollutants and deposits them into lakes, rivers,
wetlands, ground water, and other inland and coastal waters.
The Program’s roots were established in 1988 when the SWRCB adopted and the USEPA approved
the original plan for the 1988 Plan (SWRCB, 1988) in response to CWA section 319. In 1990
Congress identified NPS pollution as a significant factor contributing to coastal water degradation,
noting the link between coastal water quality and land use activities. In response, Congress
amended the CZMA by passing CZARA. CZARA requires the lead water quality agency and
coastal zone management agencies to jointly develop and submit a coastal nonpoint pollution
control program (CNPCP).
In February 1994, the SWRCB initiated a comprehensive review of the Program using technical
advisory committees (TACs) for ten categories of NPS pollution. Over 150 people participated in
the TACs as public and private representatives for irrigated agriculture, nutrient application,
pesticide application, confined animal facilities, grazing, urban runoff, on-site sewage disposal
systems, boating and marinas, hydromodification and wetlands, and abandoned mines. The TACs
presented their recommendations to the SWRCB in 1995 (SWRCB, 1994 a-i).
In lieu of a separate program for the coastal zone, the State decided to satisfy CZARA requirements
on a statewide basis. As required by statute, in September 1995, the SWRCB and CCC submitted
California’s initial CZARA response to USEPA and NOAA. The response included two
documents: California’s Coastal Nonpoint Pollution Control Submittal, detailing the State’s
existing programs related to NPS pollution management, and the Initiatives in Nonpoint Source
Management, based on the recommendations of the TACs.
USEPA and NOA.A released draft findings and conditions for the State’s September 1995 submittal
in October 1996. In August 1997, the SWRCB, CCC, USEPA Region 9, and USEPA and NOAA
headquarters staffs negotiated the Action Plan whmch outlined a framework and activities for the
State to achieve both an approvable program consistent with CZARA and an "enhanced status"
Program by addressing the nine key elements in the USEPA’s Nonpoint Source Program and
Grants Guidance of 1997 and Future Years. In July 1998, USEPA and NOAA issued their Final
Findings and Conditional Approval for California’s submittal. Consistent with the Action Plan and
final administrative changes to CNPCP guidance issued in October 1998, for final approval the
State must: (1) adopt MMs consistent with the Guidance Specifying Management Measures for
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Sources of Nonpoint Pollution to Coastal Waters (USEPA, 1993); (2) identify back-up and
enforceable policies and mechanisms for the MMs; (3) demonstrate the ability for widespread
implementation Of the MMs; and (4) address the nine key elements.

The Program Plan is the State’s final submittal intended to satisfy the CWA section 319(h)
requirements for "an upgraded program" and the CZARA requirements for a CNPCP. The Program
Plan achieves this goat by providing a single unified, coordinated statewide approach to dealing
with NPS pollution structured around 61 MMs. MMs serve as general goals for the control and
prevention of polluted runoff. Site-specific management practices (MPs) are then used to achieve
the goals of each management measure. Implementation of MMs will occur using a fifteen-year
strategy with three nested five-year implementation plans. The fifteen-year strategy and each
five-year implementation plan use an iterative program process. The program process includes:
(1) assessing Program activities; (2) targeting efforts; (3) planning activities based on Program goals
and objectives; (4) coordinating the efforts of federal, State, and local agencies and stakeholders;
(5) implementing coordinated actions; (6) tracking and monitoring the results of implemented
actions; and (7) reporting on Program results. The Program Plan is designed to be flexible and
adaptable over time.
Specifically, the Program Plan:
1. Adopts 61 MMs as goals for six NPS categories (agriculture, forestry, urban areas, marinas and
recreational boating, hydromodification, and wetlands/riparian areas/vegetated treatment
systems);
2. Provides a fifteen-year strategy for fully implementing the MMs;
3. Continues use of the "Three-Tiered Approach" for addressing NPS pollution problems (Tier 1:
Self-Determined Implementation of Management Practices [formerly referred to as "voluntary"
implementation]; Tier 2: Regulatory Based Encouragement of Management Practices; and
Tier 3: Effluent Limitations and Enforcement Actions). Senate Bill 227 (California Water
Code [CWC] section 13369) requires the SWRCB to develop by February 1, 2001, guidance for
describing the process by which the SWRCB and RWQCBs will enforce the Program Plan;
4. Provides the first of three five-year implementation plans targeting activities for specific MMs
consistent with State and regional priorities in specific watersheds and also establishes
mechanisms for: (a) coordination among agencies; (b) participation by the public; (c) assistance
technically and financially; (d) adoption of additional MMs as goals, if needed; and;
(e) monitoring and reporting of program effectiveness;
5. Promotes long-term interagency coordination among State agencies of the California
Environmental Protection Agency and Resources Agency as well as other local, State, and
federal agencies;
6. Identifies back-up authorities and enforceable policies and mechanisms for the 61 MMs adopted
by the State; and
7. Relies on the use of existing authorities and regulatory processes to achieve implementation but
allows for the adoption of the MMs as regulation aider each five-year cycle if adequate progress
in NPS pollution control has not been demonstrated.
Program accountability is critical to reassure the public of the State’s commitment to deal with the
NPS pollution problem. The Program Plan contains actions that will result in consistent and timely
evaluation and reporting of the Program’s progress in effectively dealing with NPS pollution. This

iv

R0018600

includes annual, biennial, and five-year reporting cycles and the use of Internet-based interactive
information tools. Also important is greater public participation through: (1) development of the
five-year implementation plans; (2) tracking the implementation of and assessing effectiveness of
MMs; (3) use of public reports; (4) expanded volunteer monitoring and education programs; (5) use
of the Internet; and, (6) expansion of public outreach workshops.
The Program Plan also contains a Memorandum of Understanding (MOU) between the SWRCB
and CCC. Although the two agencies have worked side-by-side to complete this document, the
MOU commits the agencies to continue implementing the Program Plan after it is adopted by the
SWRCB and CCC and approved by the federal agencies. Actions in the first five-year
implementation plan require the SWRCB and CCC to review and update existing Management
Agency Agreements and MOUs as appropriate and to develop others as needed. This aspect is
important because the success of this Program Plan is dependent on the active participation of other
government agencies with NPS responsibilities and private partners with significant influences over
land use practices.
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TABLE ES-1
SUMMARY OF MAJOR TASKS THAT THE NPS PROGRAM LEAD AGENCIES SEEK TO COMPLETE AS OF 2003

A. Assess Program Activities
¯

The State will continue use of the State’s Water Quality Assessment (WQA) as the II-B
primary tool for assessing NPS pollution statewide. By August 1, 2001, the SWRCB
will provide WQA data prepared pursuant to CWA sections 305(b) and 303(d) on the
Internet for public i’eference and to help monitor and track the effectiveness of the NPS
Program. The data, included on the Geographically-based Water Body System
(GeoWBS) database, will identify water body size, degree to which beneficial uses are
supported, affected beneficial uses, pollutants, and pollution sources.
¯ By August 1, 2001, the State with the assistance of University of California, Davis’s II-G
Information Center for the Environment (UCD ICE) will complete development of a
database that will enable State agencies to geographically track implementation of MMs
and MPs.
B. Target Efforts
¯ On even-numbered years or as required by the USEPA, the SWRCB will prepare the
CWA section 303(d) and TMDL priority lists that will assist the State in targeting
priorities by water body, geographic region, pollutant, etc.
II-C
¯ By December 31, 2000, the Critical Coastal Area (CCA) Committee will develop an
initial list of CCAs where targeted implementation of MMs will occur.
C. Plan Activities Based on Program Goals and Objectives
¯ By July 1, 2000 and annually thereafter, the SWRCB, CCC, and RWQCBs will prepare
joint annual workplans for NPS Program activities to include information on use of
funding sources (including bond funds).
¯ By July I, 2000, the CCC will update its in-house Procedural Guidance Manual to II-D &
Apx C
reflect newest development ofNPS MMs and to provide guidance for updates and
amendments to local coastal programs (LCPs) and development of new LCPs.
¯ Pursuant to the schedules listed in Appendix C, the RWQCBs will develop TMDLs.
D. Coordinate Efforts of Federal, State, and Local Agencies and Stakeholders
¯

By January 31, 2000, the SWRCB and CCC will sign an MOU designed to enhance
coordination between these agencies.
¯ By July 1, 2000, the SWRCB and CCC will convene the initial meeting of the
Interagency Coordinating Committee (IACC). By September 30, 2000 the CCC and
SWRCB will convene the initial meeting of the CCA Committee.
¯ By July 1, 2000, the SWRCB and CCC will initiate the development of five-year
implementation plans for the California Environmental Protection Agency (Cal/EPA),II-E
California Resources Agency (Cal/RA), and other agencies with a goal of completing 50
to 100 percent of these plans by December 31, 2000.
¯ By July 1, 2000, the SWRCB and CCC will begin the process to update existing
Memorandums of Understanding/Management Agency Agreements (MOUs/MAAs)
(e.g., agreements with the State Board of Forestry/Department of Forestry, Department
of Pesticide Regulation, and Department of Food and Agriculture) and develop new
MOUs/MAAs with other agencies as needed. By December 31, 2001, the SWRCB and
CCC will prepare a schedule for completing any necessary remaining MOUs/MAAs.
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E. Implement Coordinated Actions
¯

By July 1999 and each year thereafter, the SWRCB and RWQCBs will support
activities using CWA section 319(h) funds to implement the CAMMPR MMs.
¯ By February 2001, the SWRCB will develop guidance to be used by the SWRCB and
RWQCBs in establishing the process by which the SWRCB and RWQCBs will enforce
their authorities as outlined in this Program Plan (CWC §13369).
¯ By July 1, 2002, the State will prepare California MM implementation guidance. Links II-F
to existing guidance for implementation of MMs and MPs will be provided on the NPS
Program website(s) in the interim (examples of existing guidance used in California
include Natural Resou,~-es ConserVation Service (NRCS) technical guides and Storm
Water Quality Task Force Manuals).
¯ Pursuant to the schedules listed in Appendix C, the RWQCBs will begin
implementation of TMDL implementation plans.
F. Track and Monitor Results of Implemented Actions
¯

By November 30, 2000, the SWRCB will assess and report to the Legislature on the
SWRCB’s and RWQCBs’ current surface water quality monitoring programs for the
purpose of designing a proposal for a comprehensive surface water quality monitoring
II-G
program for the State (as provided for in CWC §13192).
¯ By January 1, 2001, the SWRCB will prepare and submit to the Legislature a report
that proposes the implementation of a comprehensive program to monitor the quality of
State coastal watersheds, bays, estuaries, and coastal waters and their marine resources
for pollutants (as provided for in CWC § 13181 [c]).
G. Report on Program Results
¯ By August 1, 2000 and annually thereafter, the SWRCB will submit to the Legislature
and make available to the public, copies of and a summary of information in all SWRCB
and RWQCB reports that contain information related to NPS pollution and that the
II-G
SWRCB or RWQCB are required to prepare in the previous fiscal year pursuant to
CWA sections 303,305(b), and 319 and CZARA section 6217. (CWC §13369[b])
¯ By August 1, 2001 and August 1, 2003, the SWRCB and CCC will complete biennial
reports, for evaluation by USEPA and NOAA as well as other agencies and the public,
regarding the State’s progress in implementing the NPS Program."
¯ The reports to be produced in 2001 and 2003 will provide details to address questions such as:
1. Have the activities identified in the five-year plans been completed and have the associated performance measures
been achieved?
2. Has an MM implementation tracking system been established? Based on that system, what is the extent of MM
implementation for all source categories throughout the State?
3. Has the IACC become active and successful in fostering implementation?
4. Has the SWRCBiRWQCBs published NPS enforcement guidance in 2001 as per CWC section 13369(aX2)(B)?
5. Has the technical assistance to land owners and managers been improved through the issuance of technical guides,
information sharing, "field-level" assistance and/or other activities?
6. Have other State and federal agencies and non-governmental entities become involved in implementing the NPS
Program? Where necessary, have formal agreements been established to enhance the effectiveness of these
partnerships?
7. Has the planning process for the next five-year plan (2003-2008) been established to achieve more specific plans
that include measurable objectives and that involve a wide range of key stakeholders?
8. Have adequate efforts been made to identify funding needs and mechanisms to ensure continuing MM
implementation and Program Plan success?
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VOLUME I

NONPOINT SOURCE PROGRAM STRATEGY AND
IMPLEMENTATION PLAN, 1998-2013 (PROS1P)
I.

NONPOINT SOURCE PROGRAM OVERVIEW
A. Vision and Goals
Since 1991, staffs of the State Water Resources Control Board (SWRCB), Califoraia
Coastal Commission (CCC), and nine Regional Water Quality Control Boards
(R.WQCBs), in coordination with other agency staffs and the public, have conducted a
comprehensive inquiry into the future direction of California’s Nonpoint Source
Pollution Control Program (Program). This inquiry shows clearly that Californians have
invested significant resources to address nonpoint source (hiPS) pollution and improve
water quality; however, NPSs continue to be a major contributor of pollution to State
waters.
The Plan for California’s Nonpoint Source Pollution Control Program (Program Plan)
is intended to focus and expand the State’s efforts over the next 15 years to prevent and
control hIPS pollution. The vision of the NPS Program is to reduce and prevent NPS
pollution so that the waters of California support a diversity of biological, educational,
recreational, and other beneficial uses. The NPS Program addresses both surface and
ground water quality. The goals of California’s NPS Program are the following:

Track, Monitor, Assess, and Report Program Activities
¯ Improve monitoring and assessment of State water quality and the effectiveness of
management practices (MPs) that are implemented to prevent and control NPS
pollution.
¯ Ensure consistent, accurate reporting and dissemination of information related to
water quality and related environmental data, sources of NPS pollutants, and
pollution control and prevention activities.
Target Program Activities
¯ Manage NPS pollution, where feasible, at the watershed level--including pristine
areas and watersheds that contain water bodies on the Clean Water Act (CWA)
section 303(d) list--where local stewardship and site-specific MPs can be
implemented through comprehensive watershed protection or restoration plans.
¯ Apply previous experiences to future decisions (e.g., through the use of pilot projects
and the incorporation of"lessons learned").

Coordinate with Public and Private Partners in All Aspects of the Program
¯ Build the NPS Program upon a foundation of public involvement and support and
encourage public participation throughout all stages of the NPS Program.
¯ Encourage innovative approaches to NPS pollution control and prevention through
interagency, interdisciplinary, and volunteer activities.
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Strive to make regulatory, planning, and monitoring processes and programs more
effective, efficient, and user-friendly and to coordinate related programs to avoid
duplication where possible.
Provide Financial and Technical Assistance and Education
¯ Enhance the leadership roles of the SWRCB, RWQCBs, CCC, and other agencies in
providing local governments and the public with technical and financial assistance
and educational programs related to NPS pollution control, land use management,
and watershed management.
¯ Support applied research to expand NPS Program implementation (.g., development
of improved, cost-effective MPs, and environmentally friendly products).

Implement Management Measures
¯ Ensure the protection and restoration of State’s water quality, existing and potential
beneficial uses, critical coastal areas (CCAs), and pristine areas by implementing
management measures (MMs) to prevent and control NPS pollution. All MMs will
be implemented, where needed, by 2013. ~ MMs serve as general goals for the
control and prevention of polluted rtmoff. Site-specific MPs are then used to achieve
the goals of each MM.
¯ Target implementation of MMs using a combination of non-regulatory activities and
enforceable policies and mechanisms with self-determined cooperation preferred
over prescriptive measures.
To ensure that the NPS Program goals are met, the SWRCB, CCC, and RWQCBs have
already taken the following steps: (1) developed MMs that are appropriate for
implementation in California and (2) prepared an iterative Fifteen-Year Program
Strategy (Strategy) and Five-Year Implementation Plan (1998-2003) (Implementation
Plan).
Additional steps in California’s long-term strategy and initial short-term plan that are
needed are:
¯ Adoption ofNPS MMs by the SWRCB and CCC as goals or through a rulemaking
process, as necessary, to ensure that they are implemented statewide by the year
2013;
¯ Establish and enter into the first five-year plan all relevant information for each
process element for primary and secondary MMs by July 1, 2000, with the exception
of numeric program performance measures. Numeric program performance
measures will be established for each primary and secondary MM in the fast
five-year plan by October 1, 2000. The revised five-year plan will be distributed to
the public by November 1, 2000.
~ MMs are identified in Volume II of this Program Plan: California’s Management Measures for Polluted Runoff
(CAMMPR). CAMMPR identifies MMs for five land-use categories: (1) agriculture, (2) forestry (silviculture), (3) urban
areas, (4) marinas and recreational boating, and (5) hydromodification. MMs specific to wetlands, riparian areas, and
vegetated treatment systems are also identified. CAMMPR has been reviewed by other agencies with authorities and
programs that are critical to addressing NPS pollution. Additional workshops were held in Southern and Northern
California to solicit public input.
2
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¯

Publication of an MMs Guidance document that includes examples of MPs that
achieve the goals of each MM;
¯ Building a foundation for agencies with authorities related to the NPS Program to
coordinate and collaborate in problem solving, implementing MMs, monitoring, and
assessing program success (e.g., review and revise existing agency agreements or
develop new agency agreements; convene an interagency committee or similar
working forum);
¯ Increased funding and enhanced education to foster implementation of IV[Ms
statewide; and
¯ Conducting a workshop and reporting every two years (biennially) on the status of
the NPS Program.
B.

History
Nonpoint Source Water Quality Issues in California
California is a geornorphologically diverse state with 1,609 miles of shoreline and more
than 200,000 miles of rivers and streams; 1.6 million acres of lakes and reservoirs;
645,000 acres of estuaries, harbors, and bays; and 275,000 acres of wetlands. California
also contains more than 100 million acres of land, almost half of which (44.6 percent) is
owned and/or overseen by the federal government (e.g., the U.S. Forest Service [USFS]
and Bureau of Land Management [BLM]).
NPS pollution, also known as polluted runoff, is the leading cause of water quality
impairments in California and nationally. NPSs, including natural sources, are the major
contributors of pollution to impacted streams, lakes, wetlands, estuaries, marine waters,
and ground water basins in Califomia and are important conU’ibutors of pollution to
harbors and bays (SWRCB, 1998). Unlike pollution from distinct, identifiable point
sources (e.g., a discharge pipe), NPS pollution comes from many diffuse sources. It is
caused by rainfall, snowmelt, or irrigation water that moves over and through the
ground. As the runoff moves, it picks up and carries away natural and human-made
pollutants and deposits them into lakes, rivers, wetlands, ground water, and other inland
and coastal waters.
Adverse effects of point sources of pollution (e.g., those subject to National Pollutant
Discharge Elimination System [NPDES] or Waste Discharge Permits [WDRs]) and
NPSs of pollution on coastal areas include closures of beaches and shellfish harvest
areas due to contamination (see Table l). In 1998, causes of California beach closings
or advisories included: (1) elevated bacteria levels--1,395 events; (2) sewage spills~
1,607 events; and (3) rain related events---2,222 events (rain events include combined
sewer overflows, storm water runoff, storm drains, and floods) (Natural Resources
Defense Council [NRDC], 1999). Data from the National Shellfish Register reveal that
in 1995, the most recent year that data are available, shellfish harvesting was prohibited
at 9,000 out of 24,000 acres (38 percent) of harvesting areas in California due to water
quality concems (National Oceanic and Atmospheric Administration [’NOAA], 1997).
Table 2 contains 1995 pollution source data for harvesting waters in the State of
California and in the Nation.
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TABLE 1. CALIFORNIA BEACH CLOSING AND ADVISORY (C/A) COMPARISONS: 1991-1998 (NRDC, 1999)
Year
1998

Beach days affected by (~/A
lasting less than 6 weeks
at least 3,273

Number of Extended C/A
(lasting 6-12 weeks)
30

1997

at least 1,141

1

1996

at least 1,061

1995

at least 1,305

7
3

1994

at least 910

2

1993

at least 1,397
at least 609

2
2

at least 745

1

1992
1991

Number of Permanent C/A
(lasting more than 12 weeks)
12
37
9
11
6
2
1
5

TABLE 2. PRINCIPAL OR CONTRIBUTING FACTORS IN HARVEST-LIMITED SHELLFISH GROWING AREAS NATIONALLY,

1995 (NOAA, 1997)

% (total is > 100% as areas can b¢
affected by a combination of sources)
40

Type
Urban runoff
Unidentified sources upstream of coastal watersheds

39

Wildlife

38

Individual waste water treatment systems (e.g., septic tanks)

32

Waste water treatment plants

24

Agricultural runoff

17

Marinas

17

Boating

13

Industrial facilities

9

Combined sewer overflows

7

Direct discharges

4

Feedlots

3
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The major sources of NPS pollution in California are related to land use activities that
occur throughout watersheds and include: (1) agriculture, (2) forestry (silviculture),
(3) urban runoff, (e.g., from construction sites, roads and highways, septic systems),
(4) marinas and boats, (5) hydromodification activities, and (6) resource extraction
(e.g., mining) (see Table 3). Atmospheric deposition is also a source of NPS pollution.
Examples of pollutants associated with specific land use activities include:
¯ Excess pesticides and fertilizers from agricultural lands, urban lawns, and parks;
¯ Oil, grease, heavy metals, and chemicals from urban streets, parking lots, and
industrial sites;
¯ Sediment from improperly managed construction sites, crop and forest lands,
abandoned roads, and eroding streambanks;
¯ Bacteria and nutrients from livestock, pet wastes, and faulty septic systems; and
¯ Other pollutants (e.g., salt from irrigation practices, acid from abandoned mines).
Agency Roles in Program Development and Implementation
The NPS Program’s roots were established in 1988 when the SWRCB adopted and the
U.S. Environmental Protection Agency (USEPA) approved the original plan, the
NPS Management Plan, November 1988 (1988 Plan) (SWRCB, 1988), in response to
CWA section 319. CWA section 319 required states to develop assessment reports that
described the state’s NPS problems and to establish an NPS management program to
control or prevent the problems. The 1988 Plan identified projected and proposed
activities to initiate the NPS Program and both to measurably improve water quality and
the implementation of best MPs.
After passage of CWA section 319, Congress determined that additional efforts were
needed to protect coastal waters from NPS pollution and subsequently enacted the
Coastal Zone Act Reauthorization Amendments of 1990 (CZAR.A). In passing CZARA,
Congress noted the link between coastal water quality and land use activities and
directed states to improve state and local efforts to manage land use activities that
degrade coastal waters and coastal habitats (USEPA and NOAA, 1993). CZARA
section 6217 requires coastal states to: (1) identify land uses which individually or
cumulatively may cause or contribute significantly to a degradation of coastal waters;
(2) identify "Critical Coastal Areas" and identify and implement additional measures
where necessary to achieve and maintain water quality in such areas; (3) identify and
adopt MMs to prevent and control NPS pollution; (4) provide technical assistance to
local governments and the public to implement the MMs; (5) provide opportunities for
public participation in Coastal Nonpoint Source Pollution Control Program (CNPCP)
development and implementation; (6) enhance cooperation between the states’ land and
water use agencies; and (7) identify a program area sufficient to control NPS pollution
affecting coastal waters. In addition, CZARA amended section 306 of the Coastal Zone
Management Act (CZMA) requiting that ’" ... the management program contains
enforceable policies and mechanisms to implement the applicable requirements of the
Coastal Nonpoint Pollution Control Program of the State required by section 6217 .... "
(CZMA section 306[d][16]).
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TABLE 3. EXTENT OF CALIFORNIA WATER BODIES AFFECTED BY VARIOUS LAND PRACTICES

Surface water (SW) bodies (acres)
lakes/ saline lakes wetlands wetlands
reservoirs
fresh
tidal

Total SW bodies

rivers/streams
(miles)

ground water
(square miles)*

(7 !,000)

(1,889,000)

(I 7,000)

(64,000)

51,000

57,000

796,000

4,000

16,875

(nd)

12,000

(rid)

133,000

!,900

(rid)

130,000

(nd)

1,300

57,000

444,000

!,800

842

(nd)

149,000

56,000

1,220

(nd)

206,000

800

(rid)

(nd)

(rid)

145,000

(nd)

(nd)

(nd)

145,000

300

(nd)

(nd)

(rid)

121,000

(nd)

(nd)

(nd)

121,000

(nd)

(rid)

Hydromodification

170,000

56,000

14 i ,000

165,000

27,000

57,000

616,000

1,1 O0

3,418

Resource Extraction

288,000

5 i,000

109,000

(nd)

(nd)

(nd)

448,000

! ,500

8, ! 66

(nd)

(rid)

(rid)

(nd)

(nd)

(nd)

(nd)

(rid)

i 5,436

bays/harbors

estuaries

(Total acres/miles
assessed)

(497,000)

(79,000)

i Agriculture

237,000

59,000

40,000

352,000

(nd)

(rid)

i 2 i,000

Urban Runoff

198,000

58,000

Construction

(rid)

Highways and Roads
Marinas

Forestry

Septage Disposal

(741,000) (433,000) (67,000)

Source: 1998 California CWA Section 305(b) Report on Water QualiO,. Extent of SW bodies that are partially or not supporting beneficial uses (figures rounded to
nearest thousand, where appropriate). (nd) = no data or unknown.
*The 1998 CWA Section 305(b) Report states that 22,053 of 63,581 square miles of ground water (35 percent) are impaired (note: a ground water basin may be
polluted by more than one source).

In February 1994, the SWRCB initiated a comprehensive review of the NPS Program
using technical advisory committees (TACs) for ten NPS categories. Over 150 people
participated in the TACs as public and private representatives for irrigated agriculture,
nutrient application, pesticide application, confined animal facilities, grazing, urban
runoff, on-site sewage disposal systems (OSDSs), boating and marinas,
hydromodification and wetlands, and abandoned mines. The TACs presented their
recommendations to the SWRCB in 1995. Common themes expressed in the TAC
Reports include the following:
¯ Self-determined cooperation is preferred over prescriptive measures;
¯ Public education should be enhanced so that individuals can take responsibility for
preventing and controlling NPS pollution;
¯ NPS pollution should be managed on a watershed scale where local stewardship and
problem-responsive measures can be devised through comprehensive watershed
protection plans;
¯ The State should provide for comprehensive and directed technical assistance to
local groups and individuals; and
¯ Activities of resource management agencies should be better coordinated.
In September 1995, the SWRCB and CCC submitted California’s initial response to
CZARA to USEPA and NOAA--the lead federal agencies that administer the CWA and
CZMA, respectively. California’s submittal package included two documents:
California’s Coastal Nonpoint Pollution Control Submittal (SWRCB and CCC, 1995)
and Initiatives in Nonpoint Source Management (Initiatives Document) (SWRCB,
1995).2 In July 1998, USEPA and NOAA issued their Final Findings and Conditional
Approval for California’s submittal.
The SWRCB, RWQCBs, and CCC are committed to enhancing the NPS Program to
further protect water quality and to address the federal findings and conditions. The
revised NPS Program incorporates MMs into the Program Plan to help coordinate
agency and individual actions. Volume II of the Program Plan--California
Management Measures for Polluted gunoff (CAMMPR)--identifies 61 MMs with
related State authorities for NPS pollution prevention and control in California
(Table 4).3 Staffs from the SWRCB, CCC, USEPA, and other agencies held initial
meetings to review and refine CAMMPR and to identify actions to implement MMs over
the next five to 15 years. Staff workshops to solicit public input were also held in
Southern and Northern California in December 1998 and July 1999.

The SWRCB and CCC, in coordination with the nine RWQCBs, are the lead State
agencies in California for the development and implementation of the Program Plan.
2 California’s Coastal Nonpoint Pollution Control Submittal (SWRCB and CCC, 1995) details California’s existing
programs related to the management of NPS pollution. The Initiatives in Nonpoint Source Management (SWRCB,
1995), which is based on the TACs’ recommendations, recognizes the need to continue and build upon the collaborative
work initiated by the TACs.
~ These MMs are based on the Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters (g-Guidance) (USEPA, 1993).
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TABLE 4. CALIFORNIA NONPOINT SOURCE MANAGEMENT MEASURES

(1) AGRICULTURE
A. Erosion and Sediment Control
B. Conf’med Animal Facilities Wastewater and Runoff
C. Nutrient Management
D. Pesticide Management
E. Grazing Management
F. Irrigation Water Management
G. Education/Outreach
(2) FORESTRY (SILVICULTURE)
A. Preharvest Planning
B. Streamside Management Areas
C. Road Construction~econswaction
D. Road Management
E. Timber Harvesting
F. Site Preparation and Forest Regeneration
G. Fire Management
H. Revegetation of Disturbed Areas
I. Forest Chemical Management
J. Wetlands Forest
K. Postharvest Evaluation
L. Education/Outreach
(3) URBAN AREAS
3.1 Runofffi’om Developing Area~
A. Watershed Protection
B. Site Development
C. New Development
3.2 Runoff f~om Construction Sites
A. Consm~ction Site Erosion and Sediment Control
B. Construction Site Chemical Control
3.3 Runoff f~om Existing Development

3.6 Education/Outreach
A. Pollution Prevention/Education-General Sources
(4) MARINAS & RECREATIONAL BOATING
4.1 Assessment, Siting, and Design
A. Water Quality Assessment
B. Marina Flushing
C. Habitat Assessment
D. Shoreline Stabilizati0n
E. Storm Water Runoff
F. Fuel Station Design
G. Sewage Facilities
H. Waste Management Facilities
4.2 Operation and Maintenance
A. Solid Waste Control
B. Fish Waste Control
C. Liquid Material Control
D. Petroleum Control
E. Boat Cleaning and Maintenance
~F. Maintenance of Sewage Facilities
G. Boat Operation
4.3 Education/Outreach
A. Public Education
(5) HYDROMODIFICATION
5.1 Channelization and Channel Modification
A. Physical and Chemical Characteristics of Surface Waters
B. Instream and Riparian Habitat Restoration
5.2 Dam~s
A. Erosion and Sediment Control
B. Chemical and Pollutant Control
C. Protection of Surface Water Quality and Instream and
Riparian Habitat
5.3 Streambank and Shoreline Erosion

A. Existing Development

3.4 On-site Disposal Systems
A. New On-site Disposal Systems
B. Operating On-site Disposal Systems

A. Eroding Streambanks and Shorelines
5.4 Education/Outreach
A. Educational Programs

3.5 Transportation Development: Roads~ Highways, and Bridg,.~ i (6) WETLANDS, RIPARIAN AREAS, AND
VEG ETATED TREATMENT SYSTEMS
A. Planning, Siting, and Developing Roads and Highways
A. Protection of Wetlands and Riparian Areas
B. Bridges
B. Restoration of Wetlands and Riparian Areas
C. Construction Projects
C. Vegetated Treatment Systems
D. Construction Site Chemical Control
D. Education/Outreach
E. Operation and Maintenance
F. Road, Highway, and Bridge Runoff Systems
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The roles of the SWRCB and CCC arc, outlined in the Memorandum of Understanding
(MOU) between those two agencies. The role of all of the State and federal partners is
to:

¯ Implement the 61 MMs by 2013. Activities to support implementation will be
included by the RWQCBs in the WMI chapters and by the State agencies in their
five year implementation plans. Implementation of the MMs will also be
incorporated into the NPS updates of the basin plans and other enforceable policy
tools.
¯ Track implementation and effectiveness by MM and source category and provide
this information to the SWRCB as part of the monitoring and assessment strategy.
¯ Actively participate in biennial and five-year program reviews, as well as new goalsetting a~:tivities, including the development of five-year implementation plans.
¯ Coordinate with the SWRCB in developing guidance as required by section 13369 of
the California Water Code (CWC) to be used by the SWRCB and the RWQCBs to
enforce the Program Plan.
¯ Coordinate NPS-related planning, assessment, and regulatory activities.
¯ Support statewide initiatives to implement the MMs.
California must enhance the NPS Program to remain eligible for funding for water
quality and coastal protection by USEPA and NOAA. Implementation of the
NPS Program is primarily supported by grants from USEPA under CWA section 319(h),
approximately $10.6 million in Federal Fiscal Year (FFY) 1999. To continue to receive
this level of funding--an increase of about $5.3 million from FFY 199g--the State must
continue to protect and restore water quality and develop an effective NPS Program that
complies with both the CWA and CZMA. Implementation of the Program Plan will
occur through 2013 (within 15 years of the July 1998 federal conditional approval by
USEPA and NOAA pursuant to CZARA).
C.

Program Infrastructure
Program infrastructure refers to the structure of the program, its components, and how
they interact in a systematic process to achieve the program’s goals. The Program Plan
has three major components: (1) an overall long-term Fifteen-Year Program Strategy
(Strategy); (2) three five-year implementation plans nested within the Strategy; and
(3) 61 MMs. Running through and connecting these major components is a sequential
iterative process that begins with ax~essin8 the program, identi~ing pollutant sources,
and determining condition of water bodies and ends with reporting program results. It
begins again with assessment activities (see Figure 1). The Program Plan infrastructure
is designed to produce a dynamic program that is responsive to changing conditions
during its fifteen-year life.
Program Process
For the Program Plan to produce a living, responsive program that is useful throughout
its fifteen-year duration, previous experience (e.g., in implementing MMs) must be
integrated into present and future planning and implementation efforts. Figure 1 depicts
the Program Plan’s iterative model. At any time during the fifteen-year life of the
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FIGURE I. NPS PROGRAM PROCESS

Assess
Assess pollutant sources and condition of water bodies
Evaluate existing activities and potential solutions

Target
Target efforts [base on geographic areas (pristine areas,.
303(d) waters, ¢CAs, etc.), sources and related MMs,
and high probability of success with available resources]

I

Plan

I

Identify five-year activities, goals, and next steps [for I
NPS Program and other State/federal/local programs (e’g.,I
TMDL, NPDES, Basin Plans, CALFED, MBNMS WQPP)]I
I

I

Coordinate
Identi~ lead and partner agencies and public and private
partnerships (e.g., watershed groups)

I
Implement
Provide financial and technical assistance and education
Implement MMs and install MPs

I

Track and Monitor
Track implementation of MMs and MPs
Monitor water quality (agency and citizen monitoring) I

I

I

I
Report Biennially (account~bili~
Include water quality and TMDL data |
Include assessment of five-year plan j
Acronyms used above: CCA - Critical Coastal Areas: MMs - Management Measures; MPs,-Minagoment
Plans; TMOL-Totel Maximum Daily Load; NPDES - National Po#ution Dbcharge Elimination System;
MBNMS WQPP- Monterey Bay National Manna Sanctuary Water Quality Protectk:n Program
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Program Plan, agencies and other stakeholders should be able to: (1) assess the present
Program’s activities; (2) target efforts; (3) plan future actions based on past and present
goals and objectives; (4) coordinate federal, State, and local agencies’ and stakeholders’
efforts; (5) implement collaborated actions; (6) obtain data on water quality and
implementation effectiveness from tracking and assessment documentation, Total
Maximum Daily Loads (TMDLs), and other agency and citizen monitoring programs;
and (7) return to Step 1 to reassess the NPS Program’s progress and effectiveness.
Fifteen-Year Program Strategy
The Strategy, described later in this document, outlines how Califomia will seek to
achieve the vision and goals of the NPS Program. Specifically, the State will use the
"Three-Tiered Approach" of broad-based local stewardship backed up by regulatory
authority under the Porter-Cologne Water Quality Control Act (Porter-Cologne Act)
with other local, State, and federal authorities serving as additional enforceable and/or
back-up authorities. Recommendations from the TACs and from additional agency
and stakeholder meetings convened by the SWRCB and CCC in 1998 and 1999 are a
central part of the NPS Program.
The Strategy includes elements prescribed in federal guidance (NOAA and
USEPA, 1993 and USEPA, 1996), including:
A process to implement MMs to help coordinate agency and individual actions
rather than focus on individual practices or separate programs;
¯ Actions related to administrative coordination, technical and financial
assistance, public participation, critical coastal areas (CCAs), additional MMs
as goals, and monitoring;
¯ A strategy for and evaluation of back-up anthodties;
¯ A process to track implementing actions to assess Program progress and
effectiveness; and
¯ The "nine key elements" of a dynamic and effective NPS management
program. (See Appendix A.)

Five-Year Implementation Plans
Nested within the Strategy are three five-year implementation plans that describe the
who, what, where, when and how of Program implementation. In each five-year
implementation plan, California will target implementation actions where the
NPS Program can make a difference in correcting current and potential problems.
Targeting involves a balance between the need to implement NPS controls broadly
and the need to address priority water quality problems in specific watersheds.
Targeting also allows the State to use limited resources efficiently and to ensure that
actions are tailored to match the diversity of California’s climate and land use
activities. With climate ranging from rain forest in the north to desert in the south,
different approaches are needed to manage NPS pollution in the State. In establishing
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targets, the State will address both pollution prevention and water quality
improvement goals, including the protection of exceptional inland and coastal areas
that are threatened by reasonably predictable increases in pollution loadings from new
or expanding NPSs.
Each implementation plan will identify a set of MMs on which to target NPS Program
efforts during the five-year time period. The implementation plans will also identify a
series of actions related to (1) assessing water quality conditions and/or institutional
efforts; (2) targeting implementation based on geographic regions or other criteria;
(3) performing planning activities; (4) coordinating public and private efforts;
(5) implementing the targeted MMs; and (6) obtaining data on water quality and
implementation effectiveness. The Plans will also identify agencies responsible for
MM implementation and will include actions, performance measures, and milestones.
Phased Approach to Managing Nonpoint Source Pollution
The State is committed to implementing the 61 NPS MMs by 2013, consistent with
Federal Administrative Guidance (USEPA and NOAA, 1998) and the Three-Tiered
Approach adopted in the 1988 Plan. The implementing agencies will increase the use of
regulatory authorities as necessary to ensure implementation is achieved. In accordance
with CWC section 13369, the SWRCB will develop on or before February l, 2001
guidance to be used by the SWRCB and RWQCBs in establishing the process by which
the SWRCB and RWQCBs will enforce their authorities as outlined in this Program
Plan.
Initially the State is adopting the 61 MMs contained in CAMMPR as goals. MM
implementation will be achieved through a set of activities outlined in each five-year
implementation plan and will rely on existing local, State, and federal authorities and
private efforts. At the end of each five-year implementation cycle, the State will
evaluate and report on the effectiveness of the Program Plan to achieve the stated goals.
Success will be determined by (I) the degree to which the performance measures have
been met; (2) geographic extent of MM implementation; (3) selected evaluation of MPs
used to implement MMs; and (4) analysis of available water quality information in those
areas where implementation has occurred. Based on this evaluation, the SWRCB and
CCC, in coordination with the RWQCBs and other appropriate agencies, will make
public their findings and recommendations for the next five-year cycle. Depending on
the degree of success, the State may choose to maintain the in-place efforts, modify, or
add MMs and/or actions for each target MM. In cases where adequate progress is
clearly not being made, the State will consider rulemaking to ensure successful
implementation of specific MMs. Implementation of MMs in additional watersheds and
water bodies will also take place as new geographic areas with NPS pollution are
identified and targeted.
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D.

Legal Framework
Introduction
This section describes California’s legal framework for implementing the NPS Program.
The framework is based on two primary federal lawsmthe CWA and CZMARand State
and local law. In California, the Porter-Cologne Act is the principal State law governing
water quality in California, and it provides the primary back-up authority to implement
the NPS MMs. However, other State and local authorities are also critical components
of the legal framework that address NPS pollution in California. In addition to the
Porter-Cologne Act, this section describes the California Coastal Act (Coastal Act), t!le
California Environmental Quality Act (CEQA), and the California Planning, Zoning and
Development Law. Additional details on these and other authorities that are part of this
framework are identified in Volume II: CAMMPR. Details on the SWRCB’s and
CCC’s statutory authority for addressing NPSs are included in Appendix BnLegal
Opinions.
Federal Laws
The Federal Water Pollution Control Act Amendments of 1972 and 1987, known as the
CWA (33 United States Code [USC] §§1251 et seq.), are the principal federal statutes
for water quality protection. In California, the SWRCB and nine RWQCBs administer
many of the CWA’s provisions. The CWA requires the State to adopt water quality
standards and to submit those standards for approval by the USEPA. For point source
discharges to surface water, the CWA authorizes USEPA or approved states to
administer the NPDES Program. CWA section 303(d) requires states to list surface
waters not attaining (or not expected to attain) water quality standards after the
application of technology-based effluent limits, and states must perform a TMDL for all
waters on the CWA section 303(d) list. The CWA also establishes a loan programmthe
State Revolving (SRF)---for the construction of water quality projects, including NPS
projects.
In the 1987 CWA Amendments, Congress added CWA section 319 (33 USC §1329)
which required states (1) to develop Assessment Reports that described the states’ NPS
problems, (2) to establish Management Programs to address these problems, and (3) to
provide funding to support implementation of the Programs. California’s Nonpoint
Source Management Plan (SWRCB, 1988) outlined a general approach to address
persistent NPS problems using education and outreach, financial and technical
assistance, and regulatory authorities when necessary. To enhance activities to address
NPS water pollution, states are currently encouraged to upgrade their NPS programs. In
1996, USEPA issued CWA section 319 program guidance that identified "nine key
elements" that must be addressed to receive USEPA approval for upgraded NPS Plans
(See Appendix A).. Pursuant to the 1998 Clean Water Action Plan (CWAP), states with
upgraded NPS Programs will receive increased funding based on a federal appropriation
for State NPS Programs above $100 million. For California to receive additional
funding in FFY 2000 and beyond, USEPA must certify that California’s NPS Program
has been upgraded consistent with the "nine key elements."
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The CZMA of 1972 (16 USC 2§1451 et seq.) established a national framework for
effective management, protection, development, and beneficial use of the coastal zone.
Pursuant to the CZMA, California prepared the California Coastal Management Program
(CCMP) which was approved by NOAA. The bulk of California’s coast is within the
jurisdiction of the CCC pursuant to the Coastal Act of 1976 (Public Resources Code
[PRC] 2§30000 et seq.), while the San Francisco Bay Conservation and Development
Commission (SFBCDC) has jurisdiction in San Francisco Bay (SFB) pursuant to the
McAteer-Petris Act (MPA) (Government Code 2266600 et seq.). The State Coastal
Conservancy (SCC) is a third partner agency in the CCMP.
Recognizing that the CZMA did not specifically mention water quality, in 1990
Congress amended CZMA section 306(d)( 16)(16 U SC 21455 [d] [ 16]) and added
section 6217 (16 USC §1455b) to focus on NPS pollution problems and the protection of
coastal waters. CZARA section 6217 requires state coastal zone management (CZM)
agencies, in coordination with state water quality agencies, to develop and implement
MMs to restore and protect coastal waters from adverse impacts of NPS pollution.
Similarly, CZMA section 306(d)(16)(16 USC 21455[d][16]) requires that state CZM
programs contain enforceable policies and mechanisms to implement applicable
requirements of CZARA section 6217. To achieve these goals, states were directed to
coordinate and integrate their existing CZM and water quality plans and programs,
including the states’ NPS management plans.

Porter-Cologne Water Quality Control Act (Porter-Cologne Act)
The Porter-Cologne Act is the principal law governing water quality regulation in
California. It establishes a comprehensive program to protect water quality and the
beneficial uses of water. The Porter-Cologne Act applies to surface waters, wetlands,
and ground water and to both point and NPSs of pollution. Pursuant to the PorterCologne Act (CWC section 13000), it is the policy of the State:
¯ That the quality of all the waters of the State shall be protected,
¯ That all activities and factors affecting the quality of water shall be regulated to
attain the highest water quality within reason, and
¯ That the State must be prepared to exercise its full power and jurisdiction to protect
the quality of water in the State from degradation.
The Porter-Cologne Act established nine RWQCBs and the SWRCB which are charged
with implementing its provisions and which have primary responsibility for protecting
water quality in California. The SWRCB provides program guidance and oversight,
allocates funds, and reviews RWQCB decisions. In addition, the SWRCB allocates
fights to the use of surface water. The RWQCBs have responsibility for individual
permitting, inspection, and enforcement actions within each of nine hydrologic regions.
The SWRCB and RWQCBs have numerous NPS-related activities, including problem
monitoring and assessment, planning, financial assistance, and regulatory and nonregulatory management.
The RWQCBs regulate discharges under the Porter-Cologne Act primarily through
issuance of NPDES and WDR permits. Anyone discharging or proposing to discharge
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materials that could affect water quality (other than to a community sanitary sewer
system regulated by an NPDES permit) must file a report of waste discharge. The
SWRCB and the RWQCBs can make their own investigations or may require
dischargers to carry out water quality investigations and report on water quality issues.
The Porter-Cologne Act provides several options for enforcing WDRs and other orders,
including cease and desist orders, cleanup and abatement orders, administrative civil
liability orders, civil court actions, and criminal prosecutions.
The Porter-Cologne Act also implements many provisions of the federal CWA, such as
the NPDES permitting program. Section 401 of the CWA gives the SWRCB the
authority to review any proposed federally permitted or federally licensed activity which
may impact water quality and to certify, condition, or deny the activity if it does not
comply with State water quality standards. If the SWRCB imposes a condition on its
certification, those conditions must be included in the federal permit or license.
Except for dredge and fill activities, injection wells, and solid waste disposal sites,
WDRs may not "specify the design, location, type of construction or particular manner
in which compliance may be had" (Porter-Cologne Act section 13360). Thus, WDRs
ordinarily specify the allowable discharge concentration or load or the resulting
condition of the receiving water, rather than the manner by which those results are to be
achieved. However, RWQCBs may impose discharge prohibitions and other limitations
on the volume, characteristics, area, or timing of discharges and can set discharge
limitations such that the only practical way to comply is to use MPs. RWQCBs can also
waive WDRs for a specific discharge or category of discharges on the condition that
MMs identified in an SWRCB or RWQCB approved water quality management plan are
followed.
The Porter-Cologne Act also requires adoption of water quality control plans (WQCPs)
which contain the guiding policies of water pollution management in California. There
are a number of statewide WQCPs
Table 5. RWQCB Numerical Designations
adopted by the SWRCB. In addition,
1
North Coast
regional WQCPs, commonly referred to
2
San Francisco Bay
as basin plans, have been adopted by
3
Central Coast
each of the RWQCBs. All basin plans
4
Los Angeles
identify the existing and potential
5
Central Valley
beneficial uses of waters of the State and
6
Lahontan
7
establish water quality objectives to
Colorado River Basin
8
Santa Ann
protect these uses. The basin plans also
9
San Diego
contain implementation, surveillance,
and monitoring plans. WQCPs include enforceable prohibitions against certain types of
discharges, including those that may pertain to NPSs. Basin plans have been adopted for
each of the nine RWQCBs as delineated in Table 5.
Portions of WQCPs are also subject to review by USEPA. When approved by USEPA,
the water quality objectives and beneficial use designations become water quality
standards under the CWA. In most cases, water quality objectives contained in a WQCP
are not directly enforceable unless implemented through WDRs or water right permits.
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California Coastal Act
The State Legislature enacted the California Coastal Act (PRC §30000 et seq.) (Coastal
Act) to provide for the conservation and planned development of the State’s coastline.
The Coastal Act mandates the protection and restoration of coastal waters pursuant to
several sections in the PRC. Mandated activities include:
¯ To carry out a public education program to promote coastal conservation.
¯ To maintain, enhance, and, where feasible, restore marine resources.
¯ To maintain and, where feasible, restore biological productivity and the quality of
coastal waters, streams, wetlands, estuaries, and lakes through, among other means,
minimizing adverse effects of wastewater discharges and entrainment, controlling
runoff, preventing depletion of ground water supplies and substantial interference
with surface water flow, encouraging wastewater reclamation, maintaining natural
vegetation buffer areas that protect riparian habitats, and minimizing alteration of
natural streams.
¯ To protect against spillage of crude oil, gas, petroleum products, or hazardous
wastes.
¯ To limit the alteration of wetlands, coastal waters, and estuaries and provide for
feasible mitigation measures to minimize adverse environmental effects.
¯ To phase out or upgrade, where feasible, existing maxine structures causing water
stagnation contributing to pollution problems and fish kills.
¯ To limit hydromodification of rivers and streams. Channelization, dams, and other
substantial alterations of rivers and streams shall incorporate best mitigation
measures feasible.
¯ To protect environmentally sensitive habitat areas (ESHAs). Site and design new
development in areas adjacent to ESHAs to prevent significant adverse impacts.
¯ To protect long-term productivity of soils and timberlands.
¯ To site and design new development so as to not have significant adverse impacts
either individually or cumulatively on coastal resources.
¯ To minimize alteration of natural landforms.
¯ To assure that new development is stable, has structural integrity, and does not
contribute significantly to erosion.
¯ To control impacts of dredging in specified port areas.
¯ To minimize harmful effects to coastal waters, including water quality; from fill
within ports.
¯ To locate, design, and construct port-related development to minimize substantial
environmental impacts and protect beneficial uses.
In carrying out the mandates of the Coastal Act, the CCC certifies local coastal programs
(LCPs) prepared by local governments ({}30500). The CCC also certifies plans prepared
by port districts (§30711 et seq.), colleges and universities (§30605), and proponents of
public works projects (§30605). In addition, the CCC approves coastal development
permits (CDPs), energy projects, and federal (federally approved, conducted, or funded)
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projects consistent with the Coastal Act policies. The Coastal Act also contains several
means to deter and discipline violators of its provisions. In order to prevent imminent or
further damage of coastal resources, the Executive Director of the SWRCB or the CCC
can issue a cease and desist order to any party that is undertaking a development without
a permit or in a manner inconsistent with the terms of a previously issued permit
(§§ 30809 and 30810). The CCC can also order the restoration of a site (§ 30811). Civil
liability fines for violations of the Coastal Act are specified in sections 30820, 30821.6,
and 30822. In practice, the CCC protects water quality primarily through: (1) managing
coastal development that generates runoff or creates spills; (2) assisting local coastal
governments and other agencies to address land-nse and development activities that may
produce NPS pollution; and (3) implementing educational and technical assistance
programs.
California Environmental Quality Act (CEQA)
California is one of 20 states with an environmental impact assessment law modeled
after the National Environmental Policy Act (NEPA). The SWRCB, RWQCBs, and all
State and local government agencies must comply with CEQA. CEQA applies to
discretionary activities proposed to be carried out by government agencies, including
approval of permits and other entitlements. CEQA has six objectives: (1) to disclose to
decision-makers and the public the significant environmental effects of proposed
activities; (2) to identify ways to avoid or reduce environmental damage; (3) to prevent
environmental damage by requiring implementation of feasible alternatives or mitigation
measures; (4) to disclose to the public reasons for agency approvals of projects with
significant environmental effects; (5) to foster interagency coordination; and 6) to
enhance public participation.
CEQA sets forth procedural requirements to ensure that the objectives are accomplished
and also contains substantive provisions requiring agencies to avoid or mitigate, when
feasible, impacts disclosed in an Environmental Impact Report (EIR). In addition,
CEQA sets forth a series of sweeping policy statements encouraging environmental.
protection. These policies have led the courts to interpret CEQA "so as to afford the
fullest possible protection to the environment within the reasonable scope of the
statutory language.’" (Friends of Marnmoth v. Board of Supervisors [1972] 8 Cal 3d 247,
259, 104 Cal. Rptr. 761.)
Planning, Zoning, and Development Laws
The legal framework within which California cities and counties exercise local planning
and land use functions that can play a critical role in addressing NPS pollution is
provided in the California Planning and Zoning Law (Government Code §§65000 et
seq.) and the Subdivision Map Act (SbMA) (Government Code §§66410 et seq.), as well
as in the Coastal Act.
Under State planning law, each city or county must adopt a comprehensive, long-term
general plan for the physical development of the city or county and any land outside its
jurisdiction which bears relation to its planning. Pursuant to Government Code
section 65302, general plans must contain seven elements: (1) land use, (2) circulation,
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(3) housing, (4) conservation, (5) open space, (6) noise, and (7) safety. The following
elements are the most relevant to NPS pollution prevention and control:
Land Use. Designates categories such as housing, industry, and natural resources,
including density and intensity of use.
¯ Conservation. Applies to conservation, development, and use of natural resources
(e.g., soils, forests, rivers and other water bodies, and harbors). May also cover
watershed protection, land or water reclamation, prevention or control of the
pollution of streams and other coastal waters, regulation of land uses along stream
channels and in other areas required to implement the conservation plan (e.g., buffer
areas), to Control or correct soil erosion, and for flood control.
¯ Open Space. Applies to preservation of natural resources, including fish and wildlife
habitat, rivers, streams, bays and estuaries, and open space.
¯ Circulation. Plans infrastructure, including water, sewage, and storm drainage.
While the general plan is a long-range look at the future of a community, a zoning
ordinance spells out the immediate allowable uses for each property in the community.
Each property in the community is assigned a "zone" listing the kinds of uses that will
be allowed on that land (e.g., single family residential, multi-family residential,
neighborhood commercial, light industrial, agricultural, etc.) and setting development
standards (e.g., minimum lot size, maximum building height, minimum front-yard
depth). The distribution of residential, commercial, industrial, and other zones is based
on the pattern of land uses established in the community’s general plan. Zoning is
adopted by ordinance and carries the weight of local law. All local governments use
some form of a permitting process whereby a permit is issued for a specific project and
can be conditioned based on conformance with the zoning ordinance.
Subdivision regulation, like zoning, is an exercise of police power and is a principal
instnunent for implementing a general plan. The SbMA (Government Code §§66410
et seq.) sets forth other mandates that must be followed for subdivision processing.
The local government’s corporate and police powers and zoning and subdivision
ordinances are tools commonly used to implement general plans. Preferential
assessment of real property can also offer landowners an economic incentive for keeping
their land in agricultural, timber, or open space uses. This can serve to implement the
land use, open space, and conservation elements of a general plan by reserving areas
designated for agriculture, timber, open space, scenic resources, and natural resource
use.

The Coastal Act also. requires cities and counties that are located wholly or partially in
the coastal zone to have an "eighth element" (the LCP) for that portion of the local
government’s jurisdiction in the coastal zone. When an LCP is certified by the CCC as
being consistent with the goals and policies of the Coastal Act, coastal permit authority
for that area is delegated to the local government. However, development in State
tidelands, submerged lands, and public trust lands continues to require a permit from the
CCC, and certain types of local government decisions on coastal permits made under
certified LCPs may be appealed to the CCC.
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SWRCB Antidegradation Policy
A key policy of California’s water quality program is the State’s Antidegradation Policy.
This policy, formally known as the Statement of Policy with Respect to Maintaining
High Quality lYaters in California (SWRCB Resolution No. 68-16), restricts
degradation of surface and ground waters. In particular, this policy protects water bodies
where existing quality is higher than necessary for the protection of beneficial uses.
Under the ,amtidegradation Policy, any actions that can adversely affect water quality in
all surface and ground waters must: (1) be consistent with maximum benefit to the
people of the State; (2) not unreasonably affect present and anticipated beneficial use of
the water; and (3) not result in water quality less than that prescribed in water quality
plans and policies. Furthermore, any actions that can adversely affect surface waters are
also subject to the Federal Antidegradation Policy (40 Code of Federal Regulations
[CFR], § 131.12) developed under the CWA.

E. Stakeholder Roles in Program Development and Implementation
NPS pollution control is the shared responsibility of both public and private interests.
Ultimately all of us---agencies, landowners and land operators, and the general public-contribute to and must help to control NPS pollution.
The CWA and CZARA are the legal foundation for California’s current strategy to
prevent and control NPS pollution. Therefore, the SWRCB, RWQCBs, and the CCC are
the lead agencies for developing the program and coordinating its implementation.
However, the management of land and water uses in California is conducted by
numerous local, State, and federal agencies with independent or, in some eases,
overlapping authorities and programs. These agencies may be broadly categorized as
management agencies, regulatory agencies, land use agencies, or assistanc agencies
(Table 6). Some agencies’ authorities and programs are limited to specific NPS
categories (e.g., Department of Boating and Waterways [DBW], Board of Forestry
[BOF]); other agencies have broad authority to protect resources (Table 7).
F.

Scope and Schedule
California intends to implement a comprehensive statewide program under the CWA and
CZMA rather than develop a separate new program for the coastal zone. This will allow
the State (1) to protect water quality through a single upgraded NPS program, (2) to use
resources more effectively, (3) to eliminate the potential for regulatory inequities that
might occur if special zones are created, and (4) to enhance agency coordination. The
Strategy is based on implementation of MMs through regulatory and non-regulatory
activities including education and outreach, public participation, and technical and
financial assistance and the use and coordination of enforceable authorities and programs
where self-determined efforts are insufficient to restore and protect State waters.
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TABLE 6. CATEGORIES OF IMPLEMENTING AGENCIES

Federal and
State Land
Management
and Regulatory
Agencies

This category comprises federal and State agencies that have the authority to
implement MPs statewide. Such authority derives either from the agency’s
management responsibility for publicly owned or controlled land or its regulatory
authority. For example, large portions of the State are managed by federal
regulators or land and water managers (e.g., USEPA, NOAA, BLM, National Park
Service, U.S. Army Corps of Engineers [USACOE], U.S. Fish and Wildlife
Service [USFWS], U.S. Forest Service [USFS], and Federal Energy Regulatory
Commission[FERC]). When such agencies have the capability to act effectively in
their areas of jurisdiction as a lead NPS management agency, the SWRCB may
seek formal agreements--e.g., Management Agency Agreements, Memoranda of
Agreement (MAA), or MOU--that contain NPS controls.
Federal and
This category comprises agencies that can provide technical or financial assistance
State Assistance to support implementation of MPs. These agencies include the Natural Resources
Agencies
Conservation Service (NRCS), SCC~ and University of California Cooperative
Extension (UCCE). They assist landowners and land managers to voluntarily
implement MPs and help identify appropriate MPs for RWQCB or management
agency enforcement. For example, SCC programs are directed at preserving
coastal agriculture, resolving coastal land use issues, restoring and enhancing
natural resources, developing urban water fronts, acquiring significant coastal sites,
providing public access to and along the shoreline, and assisting local governments
and nonprofit organizations. One action of the Program is for the SWRCB to seek
agreement with these agencies so that they could target technical and financial
resources to high priority NPS problems. Currently, the CCC works with the SCC
to ensure that the watershed protection work reflects priorities of the Program Plan.
Local Land Use This category comprises agencies (e.g., counties, cities, and some special districts)
Agencies
that have the authority to enforce implementation of MPs locally. Local
government is the principal land use planning authority in the State. County and
city government and special districts often institute the first tier of management
requirements for a specific parcel of land. When such agencies have the capability
of acting effectively in their jurisdictional areas as lead NPS management agencies,
RWQCBs may seek formal agreements that provide for NPS control.
Local Assistance This category comprises local agencies and special districts that provide technical
Agencies
or financial assistance to support implementation of MPs. These agencies assist
landowners and land managers to voluntarily implement MPs and to help identify
appropriate MPs for RWQCB or management agency enforcement. One action of
the Program is for the RWQCBs to seek agreements with these agencies so that
they can target technical and financial resources to high priority NPS problems.
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TABLE 7. IMPLEMENTING AGENCIES FOR CALIFORNIA’S NONPOINT SOURCE MANAGEMENT MEASURES

Management Measures"
Agencies
AGR[ FOR[ URB[ MA I HYDI WE’I
California Environmental Protection Agency (Cai/EPA)
1. State Water Resources Control Board (SWRCB)
,/"
4"
/
/
4"
’~. Regional Water Quality Control Boards (9) (RWQCB)
3. California Integrated Waste Management Board (CIWMB)
4"
4"
4. Department of Pesticide Regulation (CDPR)
4"
4"
4"
5. Department of Toxic Substances Control (DTSC)
California Resources Agency (Cal/RA)
6. California Coastal Commission (CCC)
4"
4"
4"
4"
4"
7. Delta Protection Commission
,/
8. Department of Boating and Waterways (DBW)
4"
9. Department of Conservation (DOC)
10. Department ofFish and Game (DFG)
4"
4"
4"
4"
4"
1 I. Department of Forestry and Fire Protection (CDF)
12. Board of Forestry(BOF)
13. Department of Parks and Recreation (DPR)
/
4"
4"
4"
4"
14. Department of Water Resources (DWR)
4"
4"
4"
15. San Francisco Bay Conservation and Development
4"
4"
4"
Commission (SFBCDC)
16. Santa Monica Mountains Conservancy
4"
17. State Coastal Conservancy (SCC)
4"
18. State Lands Commission (SLC)
’
4"
4"
19. Wildlife Conservation Board (WCB)
4"
Other State, Regional and Local
20. Department of Food and Agriculture (DFA)
21. Department of Health Services (DHS)
4"
22. Department of Transportation (Cai/Trans)
4"
23. University of California Cooperative Extension (UCCE) 4"
4"
4"
4"
4"
Local Governments
4"
4"
Resource Conservation Districts (RCDs)
4"
4"
4"
4"
Federal
Bureau of Land Management (BLM)
National Oceanic and Atmospheric Administration (NOAA)
* Monterey Bay National Marine Sanctuary (MBNMS) 4"
4"
4"
4"
Natural Resources Conservation Service (NRCS)
U.S. Army Corps of Engineers (USACOE)
4"
4"
U.S. Coast Guard (USCG)
U.S. Environmental Protection Agency (USEPA)
4"
4"
¯ San Francisco Bay (SFB), Santa Monica Bay (SMB),
and Morro Bay National Estuary Programs (NEPs)
U.S. Forest Service

4"

4"

4"
4"
4"

4"
4"
4"

,/

* In this table, AGR = Agriculture; FOR = Forestry; URB = Urban; MAR = Marinas and Recreational Boating; HYD =
Hydromodification; WET = Wetlands and Riparian Areas.
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The assessment of implementation efforts conducted pursuant to each five-year
implementation plan will occur on a regular basis in three distinct stages, with the
SWRCB and CCC reporting on these efforts every two years (biennially). This process
is detailed below and shown in Figure 2.

FIGURE 2. CALIFORNIA NPS POLLUTION CONTROL PROGRAM: A FIFTEEN-YEAR STRATEGY WITH THREE
FIVE-YEAR IMPLEMENTATION PLANS

[2013/1998]
3rd 5-Year
Implementation Plan

ls..~t 5-Year
Implementation Plan

/
2n._~d 5-Year
Implementation Plan
* After 3 years, begin preparing for next 5-Year Plan

First Five-Year Implementation Plan (1998 - 2003) (Implementation Plan)
This document contains the first implementation plan which identifies an initial set of
targeted MMs and describes NPS Program activities through June 2003 (five years after
the July 1998 USEPA and NOAA Conditional Approval of the State’s submittal
pursuant to CZARA). In this Implementation Plan, the SWRCB and CCC have
developed a plan to implement the MMs and achieve Program goals. In 2001, the
SWRCB, RWQCBs, and CCC, in coordination with other agencies and the public, will
begin reviewing implementation actions to assess the State’s progress and effectiveness.
At this time, the State will also start developing the next five-year implementation plan.
Achieving designated milestones and meeting identified objectives will serve as a basis
for evaluating progress. In 2003, California will report on the State’s progress in
meeting its milestones and objectives for the first five-year period.
Second Five-Year Implementation Plan (2003 - 2008)
Implementation of the second five-year implementation plan will occur from July 2003
through June 2008. The second five-year implementation plan will: (1) provide for the
continued implementation of the initial set of actions and MMs, including increasing use
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of regulatory actions if necessary; (2) outline steps to improve and expedite program
implementation determined to be appropriate in light of the review and evaluation;
(3) target approximately half of the remaining NPS MMs, plus any additional MMs
deemed necessary; and (4) include actions and milestones to ensure implementation of
these MMs. In 2006, the State will again review and evaluate implementation to assess
progress and effectiveness.
Third Five-Year Implementation Plan (2008 - 2013)
Implementation of the third five-year implementation plan is expected to begin in
July 2008 and continue through J~me 2013. The third five-year implementation plan
will: (1) provide for continued implementation of actions and NPS MMs as necessary;
(2) target the remaining NPS MMs for implementation, plus any additional MMs
deemed necessary; and (3) include actions and milestones to ensure implementation of
these MMs.
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II.

FIFTEEN YEAR PROGRAM STRATEGY
A.

Introduction
The Strategy describes how the vision and goals of NPS pollution prevention and control
will be realized by utilizing the components of the Program process. The Program
process begins with "assessing" the impact of NPS pollution on water quality. NPS
issues are identified for waters across the State either individually or collectively. A
thorough assessment allows the State to proceed to the second component, "targeting"
appropriate human, financial, and ~echnical resources into geographic areas and NPS
MMs requiring immediate attention.
The State will fully address the NPS issues from multiple fronts. The "planning"
component will take advantage of the numerous programs and tools already in place.
Use of existing programs reduces duplicative efforts and benefits from the expertise
already accumulated at different institutional levels. Based on previous success stories
and lessons learned, the State can begin to identify and plan to use new approaches to
address remaining NPS problems.

The complexity of the issues makes effective "coordination" of the various activities
imperative. The State will therefore foster interagency cooperation and facilitate public
participation through the establishment of formal agreements and formation of an
Interagency Coordinating Committee (IACC).
Effective "implementation" ofNPS MMs will rely on a "three-tiered approach," with an
emphasis on self-determined cooperation of the stakeholders. Applicable regulatory
programs and authorities will be invoked in the case of persistent NPS water quality
problems and/or stakeholder resistance to self-determined implementation of MMs.
The final element of the Program process consists of "tracking" implementation of
MMs, "monitoring" MP effectiveness, "assessing" program success, and "reporting"
program progress. Again, participation of the stakeholders at this step will ensure the
dissemination of lessons learned and will continue program success. These lessons
learned will become the backbone of future decisions both within the Strategy and the
subsequent five-year implementation plan.
These components make up an evolving and iterative process repeated in each of the
three five-year implementation plan cycle~. It is expected that by the end of the
fitteen year duration of the Program Plan all the identified MMs for the prevention and
control of NPS pollution will have been implemented in the appropriate watersheds and
will have improved the quality of the State’s waters.
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B. Assessing the Problem
Califomia will continue to use the State’s Water Quality Assessment (WQA) as the
primary tool for assessing NPS pollution statewide.4 Pursuant to CWA section 305(b),
this information is reported to USEPA every two years and is used to develop the
CWA section 303(d) list of waters that do not meet water quality standards with
technology-based pollution controls,s Assessment of waters used as drinking water will
also be enhanced by the DHS’s new Drinking Water Source Assessment and Protection
(DWSAP) Program.6
These assessment systems support the NPS Program by identifying, individually and
collectively, which waters are impacted by NPS pollution. This assists the NPS Program
in targeting future actions and determining their effectiveness. To improve the
usefulness of these assessment systems, the NPS Program will:
¯ Ensure that monitoring data from the Program is incorporated into the WQA,
¯ Support the development and improvement of a geographically-based assessment
system, Geo Water Body System (GeoWBS)7,
¯ Support efforts to provide consistency in listing impairments,
¯ Improve consistency in the definitions of specific sources of pollution,
¯ Promote public access to the WQA and its underlying data, and
¯ Seek funding to increase the quality and quantity of water quality monitoring.
These assessment systems also will be utilized to monitor and track the effectiveness of
the NPS Program and are discussed in that context in subsequent sections of the Strategy
(see Part II, Section G--Track, Monitor, Assess, and Report).
C. Targeting Efforts
Introduction
High quality water resources are of significant economic, social, and ecological value in
California; however, the amount of available public funds is inadequate to address all the
4 This compilation of water quality information, provided by the I~WQCBs, synthesizes the results of monitoring
programs conducted by dischargers, landowners, community members, and local, State, and federal agencies. The WQA
reports on the degree to which these waters support their beneficial uses, such as municipal drinking water supply,
recreational activities, or cold water fisheries.
~ A total of 1,700 water bodies was assessed in the 1998 CWA section 305(b) Report. Of these, 509 surface waters did
not meet water quality standards. The RWQCBs specified 392 water bodies (77 percent) as directly impacted by NPS
pollution. The categorical sources (e.g., agriculture, urban, forest~’, marinas) of the NPS pollution were identified for
173 surface water bodies. The categorical sources were not identified by the Los Angeles and San Diego RWQCBs.
The identification of sources is not required by the CWA when listing waters as impaired.
6 DHS, as required by the Safe Drinking Water Act Amendment of 1996, recently submitted to USEPA and received
approval (April 1999) for the DWSAP Program. DHS will identify and assess all potential sources of contaminants,
including NPS pollutants, for public drinking water systems in California. A report outlining the findings will be
provided to customers of each system.
: The information in the WQA is stored in the SWRCB’s GeoWBS database. The GeoWBS database identifies the
water body size, the degree to which beneficial uses are supported, the affected beneficial uses, the pollutants, and the
pollution sources.
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existing water pollution sources all at once at every location in the State. The concept of
targeting focuses State resources on specific actions or pollutants within limited
geographic regions and improves the likelihood of achieving measurable water quality
improvements. Actions that lead to water quality benefits can in turn increase public
support of NPS pollution control programs and ensure that the public is more closely
attuned to overall water quality goals. Such a change in attitude with a corresponding
increase in pollution control knowledge and skill is a primary ingredient of lasting water
resource protection.
In order to make the Strategy most effective, efforts must be targeted from both a water
resources (e.g., water quality, geographic, or watershed area) and economic resources
perspective. To achieve the overall objective to improve water quality, the Program Plan
will target efforts towards accomplishing the following goals:
¯ Coordinate NPS pollution control implementation efforts to target both:
1. MMs for agriculture, forestry, urban areas, marinas and recreational boating, and
hydromodification in riparian corridors and wetlands, and
2. Geographic regions, with a focus on the most impaired areas, areas most in need
of protection, and areas where significant existing efforts or increased
stakeholder participation are underway to prevent and control NPS pollution.
¯ Apply project resources to clearly specified, realistic goals and objectives (e.g., to
efforts that will result in a high probability of success with available resources and
funding).
¯ Protect and restore valuable resources from increased NPS pollution associated with
changes in land use.
All targeting efforts will coordinate with existing State and federal programs that focus
on water resources in general and NPS problems in particular. To increase stakeholder
support of the prioritized efforts, public involvement needs to be directly incorporated
into the targeting process. The following sources of information were used for targeting
resources and priorities within the first five-year plan:
¯ Stakeholder interpretation of NPS priorities;
¯ Impaired waters as identified on the CWA section 303(d) list and TMDL priority
lists; and
¯ Delineation of critical coastal areas and identification of additional MMs.
Stakeholder Involvement in Prioritization
In order to receive direct input from stakeholders concerning current and future efforts of
the NPS Program, staffs of the SWRCB and the CCC held workshops in December 1998
and July 1999 (each series consisting of one workshop in the northern and southern parts
of the State). In addition, a questionnaire was sent to over 200 stakeholders (including
the RWQCBs and 17 other State agencies) requesting identification of"priority" MMs
and program categories (e.g., administrative coordination, public participation,
monitoring, and technical assistance) that need to be addressed during the first five-year
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implementation plan. The questionnaire results and comments from these opportunities
for stakeholder involvement were used to target the initial activities outlined in the first
five-year implementation plan.
The targeting efforts were also supplemented through the use of the reports developed by
the NPS TACs (SWRCB, 1994a-i; SWRCB, 1995 a-b). The active involvement of the
different representatives in the TACs ensured that priorities were given to the MMs and
geographic areas with which those most intimately familiar with the NPS pollution issues,
the stakeholders, expressed the most concern. For example, all the identified MMs for
agriculture, the single most significant contributor of NPS pollution to the Nation’s water
bodies, have been targeted for implementation during the first five years. On the other
hand, the recommendation for installation ofpumpout facilities, during the first
implementation cycle, at marinas on the Tomales Bay, an important shellfish production
location, demonstrates the Program’s focus on protecting areas with critical coastaldependent industries.
Target Impaired Water~
C WA section 303(d)(1)(A) requires states to identify surface waters within their
boundaries where numeric or narrative water quality objectives are not being maintained
and/or beneficial uses are not fully protected after application of technology-based
controls. Each state is also required to establish a priority ranking for such waters,
taking into account the severity of the pollution and the beneficial uses to be made of the
waters.
For those surface water bodies identified and pdoritized above, section 303(d)(I)(C)
requires that each state establish TMDLs for those pollutants identified under
CWA section 304(a)(2) as suitable for TMDL development correlated with the
achievement of water quality objectives. A TMDL is a numeric target which when
achieved will result in attainment of water quality standards. The TMDL includes
allocations (e.g., allowable pollutant loading) for both point and NPSs. The loadings are
established with consideration given to seasonal variations of pollutant loadings and a
margin of safety which takes into account any lack of knowledge concerning the
relationship between effluent limitations and water quality.
The CWA section 303(d) and TMDL priority lists are developed biennially on evennumbered years. The RWQCBs first assess available data to develop the list. The
assessment includes: (1) re-examining the water bodies previously listed under
CWA section 303(d); (2) reviewing existing monitoring information; (3) soliciting
additional information from other State and federal agencies; and (4) encouraging public
participation. The CWA section 303(d) and TMDL priority lists are approved through a
public noticing and hearing process at each RWQCB and the SWRCB. USEPA reviews
the State’s CWA section 303(d) and TMDL priority lists and either approves or
disapproves them. If the lists are disapproved, USEPA proposes a modified list with a
30-day comment period. The USEPA’s final list then becomes the State’s list for the
next two years.
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The first five-year implementation plan made extensive use of the CWA section 303(d)
list to prioritize its tasks. Several impaired water bodies have been targeted for TMDL
development. Examples are abundant in the agriculture and forestry categories.
Specifically, 33 water bodies have been targeted for nutrient (agriculture - nutrient
management) TMDL development by 2003. The load allocations determined for NPSs
at the end of the TMDL development process will help guide the selection of best
management practices (BMPs) for implementation in the future to ensure NPS pollution
prevention and control.

Critical Coastal Area Designation
Special coastal habitats (e.g., wetlands, tide pools, creeks, and lagoons) continue to be
threatened from the impacts to water quality that accompany new and existing
development. California recognizes that special coastal resources require special care
and attention. The intent of CCA designation, therefore, is to direct needed attention to
coastal areas of special biological, social, and environmental significance and to provide
an impetus for these areas to receive special support and resources.
Pursuant to federal guidance (NOAA and USEPA, 1993), factors in identifying CCAs
include:
¯ The nature and proximity of contaminant sources to the coastal area;
¯ Physical and biological characteristics of adjacent lands that will cause NPS
problems;
¯ Important biological features;
¯ Characteristics of land use changes; and
¯ Extent to which the above effects can be prevented or reduced by implementation of
additional MMs.
Federal guidance provides the states with flexibility in their approach to identifying
CCAs.8 California will use a combination of approaches in delineating CCAs. First, the
State will designate special sections within the California coastal zone as CCAs. These
include ESHAs currently designated in California’s CZM program, as well as areas
adjacent to Areas of Special Biological Significance (ASBS), California’s National
Estuarine Research Reserves (NERRs), NEPs, and National Marine Sanctuaries. Within
these areas the CCC will use its existing authority under the CCMP to ensure that all
appropriate MMs are implemented and, where appropriate, that additional MMs are

s A state can take one or both of the following approaches:
1. A state can establish the CCA asa strip of land along the portion(s) of the shoreline adjacent to threatened or
impaired coastal waters. Within this area, special controls such as setbacks and low-density zoning can be
employed to protect coastal waters.
2. A state can rely on site specific evaluations to determine the extent ofa CCA. Under this approach, states may
include broader geographic areas in the CCA designation, starting with shoreline segments adjacent to threatened
or impaired coastal waters and extending inland to encompass significant coastal features or resources further
inland. These broader areas may include entire watersheds or portions of watersheds adjacent to coastal waters and
may encompass significant biological features such as wetlands.
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developed to protect these coastal waters. Second, agency and public actions will be
coordinated to protect the adjacent portions of the inland watersheds that impact the
environmental processes within the coastal zone.
To coordinate the actions within the CCAs, the Program Plan will establish an
interagency committee (CCA Committee)--led by the CCC in coordination with the
SCC, SWRCB, six coastal RWQCBs, and the public--to identify CCAs and develop
additional MMs necessary to protect these areas. The CCC and SWRCB have identified
several initial goals for CCA designation and implementation.
First, the CCA Committee will evaluate the need for and the implementation of
additional MMs to protect and restore coastal waters within CCAs. The Committee will
work closely with appropriate agencies and researchers to develop additional MMs that
address the issues that threaten or impact the designated CCAs. For the portions of
CCAs within the coastal zone, the CCC will include additional MMs, when appropriate,
in future coastal development permits and future Local Coastal Program (LCP)
amendments associated with these areas. Further discussion of the development of
additional MMs for CCAs is provided in Part II, Section H: Overall Program
AssessmentNRefining the Program.
Second, the CCA Committee will seek to channel appropriate NPS Program and agency
resources to areas of special concern that may not fall within the initial stages of the
Program Plan’s other NPS activities. The Committee will act as an advocate for the
prioritization, funding, and implementation of projects that can achieve measurable
water quality improvements within and in watershed areas adjacent to CCAs. For
example, the CCC will support and coordinate the implementation of additional MMs in
the watersheds impacting CCAs by: (1) working directly with the appropriate agencies;
(2) identifying and targeting resources for implementation in sensitive coastal habitats
that can achieve prescribed water quality goals and in sensitive coastal habitats that are
of regional concern but not a priority under other water quality designations (threatened
or impaired); and (3) expanding participation in education and restoration programs.
This designation will help the State to protect pristine, threatened, and impaired waters
that may be degraded by new or substantially expanding land use near the coastal zone
by coordinating additional agencies and initiating special programs. Because CCA
designation is a continuing process, scmitive coastal habitats that may become
threatened by new or expanding dewelopment can be targeted as a priority in the future.
Finally, CCA designation will provide resources to special coastal areas which do not
achieve priority ranking within other sections of this plan and will therefore provide
solutions to program deficits rather than create an additional designation using the same
review criteria.

Results of Targeting Efforts
One of the goals of the Program is to implement all of the MMs over the next
fifteen years. Although the Strategy targets specific MMs during each five-year
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implementation plan, in any given year efforts will be ongoing for each MM throughout
the State. Some of the MMs implemented during the first implementation cycle will
undoubtedly require continued attention long past the initial five years. Similarly,
sustained NPS pollution prevention and control efforts may be needed for certain
geographic areas beyond the first five years. During the assessment processes in 200 l
and 2006, these MMs and areas will be identified and incorporated into the subsequent
implementation cycle.
In targeting MMs and geographic areas during the first five-year implementation cycle,
special consideration was also given to dovetailing with existing programs. For
example, in providing technical support to cities in the development of urban runoff
plans, the State will build upon and expand upon the use of the Model Urban Runoff
Program (MURP). MURP was originally developed for the Cities of Monterey and
Santa Cruz. Taking advantage of existing NPS programs such as MURP will avoid
duplicative efforts.
Depending on its relative priority, each MM for each five-year implementation cycle
was targeted as either primary, secondary, or tertiary. In designating the targeting level
for each MM, consideration was given also to the extent that specific actions are
currently being implemented to address the NPS source. For example, urban runoff
poses a considerable problem in California but was designated at the secondary and
tertiary targeting level because of the existing NPDES Stormwater Program. At the
conclusion of each five-year implementation cycle, the MMs targeted at the primary
level will be evaluated using the following criteria: (1) the degree to which performance
measures have been met; (2) geographic extent of MM implementation; (3) selected
evaluation of MPs to implement the MMs; and (4) analysis of available water quality
information in those areas where implementation has occurred. Depending on the
degree of success, the State will determine whether to: (1) maintain the in-place efforts;
(2) modify or add MMs and/or actions for each primary level MM; or (3) consider
whether rulemaking is necessary to ensure successful implementation. The targeted
MMs for the Strategy and each five-year implementation plan are presented in Table 8.
D. Planning
Introduction
To maintain the Program Plan as a working document, it will be continually updated,
decisions will be re-evaluated, and priorities will be re-targeted based on updated
information, pilot projects, and lessons learned. An important part of the updating
process is integrating the Program Plan with existing federal and State plans and
programs that impact NPS pollution control. The following sections provide a brief
description of these plans and programs and how the Program Plan will integrate with
them.
1988 NPS Plan
The CWA was amended in 1987 to include a new section 319 titled "Nonpoint Source
Management Program." CWA section 319 required states to develop a management
program describing the measures the State will take to address NPS pollution. Pursuant
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TABLE 8 - SUMMARY OF TARGETED MANAGEMENT MEASURES FOR FIFTEEN-YEAR STRATEGY AND
FIVE-YEAR IMPLEMENTATION PLANS

Manage~nent Measures

I
I,

Targeting Level for Each
Five Year Implementation Plan

~ 1998-2003

A. Erosion and Sediment Control
B. Confined Animal Facilities Wastewater and Runoff
C. Nutrient Management
D. Pesticide Management
E. Grazing Management
F. Irrigation Water Management
G. Education/Outreach
A. Preharvest
B. Streamside Management Areas
C. Road Construction/Reconstruction
D. Road Management
E. Timber Harvesting
F. Site Preparation and Forest Regeneration
G. Fire Management
H. Revegetation of Disturbed Areas
I. Forest Chemical Management
J. Wetlands Forest
K. Postharvest Evaluation

A. Construction Site Erosion/Sediment Control
B. Construction Site Chemical Control
3,3 Runoff from Existing Development
A. Existing Development
3.4 On-site Disposal Systems
A, New On-site Disposal
B. Operating On-site Disposal Systems
3.5 Transportation Development: Roads, Highways, and Bridges
A. Planning, Siting, and Developing Roads and Highways
B. Bridges
C. Construction Projects
D. Construction Site Chemical Control
E. Operation and Maintenance
F. Road, Highway, and Bridge Runoff Systems
3.6 Education/Outreach
A. Pollution PreventiorvEducation: General Sources

2003-2008

P
P
P
P
S
P

P
P
P
P
P
P

P
P
P
P

P
P
P
P

P
P
S
P
S
T
P
p

P

P

P
S
P
P
P

P
P
P
P
P

S*
S*
S*

P
P
P

P
P
P

T*

~
1

2008-2013

S*

P
P

I

P
P
P
P
P
P
P

[

P

S*

P

P

S*
S*

P
P

P
P

~

T*
T*
T*
T*

S*
S*

I

¯

i
l

P
p

t
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’
~-~

.-~

Targeting Level for Each
Five Year Implementation Plan
Management Measures

4.1 Assessment, Siting, and Design
A. Water Quality, Assessment
B. Marma Flushing
C. Habitat Assessment
D. Shoreline Stabilization
Z. Storm Water Runoff
F. Fuel Station Design

’

1998-2003

2003-2008

[
~

P
T

P
S

~

S
S
S

l
[

G. Sewage Facilities

’

P
P

P
P
]
~P .......

P
P
P

P

P

P

P
T
S
P
P
P
T

P
S
P
P
P
P
S

P
P
P
P
P
P
P

P

P

P

S
S

P
P

P
P

T
T
T

S
S
S

P
P
P

S

P

P

P

P

S
S
T
P

P
P
S
P

P
P
P
P

P

H. Waste Management Facilities
4.2 Operations and Maintenance
A. Solid Waste Control
B. Fish Waste Control
C. Liquid Material Control
D. Petroleum Control
E. Boat Cleaning and Maintenance
F. Maintenance of Sewage Facilities
G. Boat Operation
4.3 Education/Outreach
A. Public Education

!

5.1 Channelization and Channel Modification
A. Physical and Chemical Characteristics of Surface Waters
B. Instream and Riparian Habitat Restoration
5.2 Darns
A. Erosion and Sediment Control
B. Chemical and Pollutant Control
C. Protection of Surface Water Quality and Instream and Riparian
Habitat
5.3 Streambank and Shoreline Erosion
A. Eroding Streambanks and Shorelines
5.4 Education/Outreach
A. Educational Programs
""
A. PrOtection of Wetlands and ff.iparian Areas
B. Restoration of Wetlands and Riparian Areas
C. Vegetated Treatment Systems
D. Education]Outreach

2008-2013

i
l
l~....

P

P

Legend:
P- primary
S - secondary
T = tertiary
*

The Program Plan will implement the Urban MMs through the coordination and expansion of in-place activities
including the Phase I and Phase II Storm Water Programs, the CaliTrans Stormwater Permit, LCP amendments,
CDPs and/or MURP.
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to these requirements, the SWRCB developed the 1988 Plan which outlined the steps to
initiate systematic management of NPS pollution in California. The 1988 Plan
emphasized the following characteristics of an effective management program:
(I) developing an explicit long-term commitment by the SWRCB and RWQCBs;
(2) coordinating existing SWRCB and RWQCB NPS related programs; (3) using more
effectively RWQCB regulatory authorities coupled with non-regulatory programs;
(4) improving the linkages among local, State, and federal agencies that have authorities
to address NPS pollution; and (5) enhancing funding sources. Key elements of the 1988
Plan were the: (1) development ofman~agement options to address NPS pollution (the
three-tiered fipproach); (2)establishment of the NPS Management Information System
(NPSMIS); and (3) phased implementation of the 1988 Plan.
The Strategy builds on the lessons learned in the implementation of the 1988 Plan by
maintaining and/or expanding those elements that were successful and deleting or
altering those that did not achieve the goals of the 1988 Plan. The Strategy maintains the
"three-tiered approach" and commits to expanding application of the "tiers" pursuant to
the requirements of section 13369(a)(2)(B) of the CWC. The NPSMIS will be expanded
through contracts with the University of California at Davis-Information Center for the
Environment (UCD-ICE) to develop relational databases and geography-based
information systems. The phased implementation program in the 1988 Plan was
expanded to include a commitment from the SWRCB to consider adopting the MMs as
regulation if clear progress is not being made in their implementation.
Water Quality Control Plans
In California, the RWQCBs and SWRCB are responsible for the development of
statewide and regional WQCPs, respectively. Pursuant to section 13240 of the
Porter-Cologne Act, each of the State’s nine RWQCBs must formulate and adopt
regional WQCPs (basin plans) for all surface and ground waters within their respective
regions. Porter-Cologne Act section 13170 allows the SWRCB to adopt statewide
WQCPs for waters for which water quality standards are required by the CWA. The
statewide plans, when adopted, supersede any basin plan requirements for the same
waters to the extent of any conflict.
Basin Plans
Section 13241 of the Porter-Cologne Act requires that each basin plan: (1) designate
beneficial uses; (2) establish water quality objectives that protect the designated
beneficial uses; and (3) provide an implementation plan for achieving the water
quality objectives. The implementation plan for achieving water quality objectives
must include, but is not limited to: (1) a description of the nature of the actions which
are necessary to achieve the water quality objectives; (2) a time schedule for the
actions to be taken; and (3) a description of the monitoring and surveillance to be
undertaken to determine compliance with objectives.

As part of the "continuing planning process," components of the basin plan are
reviewed as new information and data become available or as specific needs arise.
Comprehensive updates of the basin plan occur in response to State and federal
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legislative requirements and as funding becomes available. All of the RWQCB basin
plans were completely updated in 1995. In addition, the basin plan provides
consistent long term standards and program guidance for the RWQCB.
Section 13240 of the Porter-Cologne Act directs the SWRCB and the RWQCBs to
periodically review and update basin plans. Furthermore, CWA section 303(c) directs
states to review water quality standards every three years (triennial review) and, as
appropriate, modify and adopt new standards. In the triennial review process, basin
planning issues are formally ~dentified and ranked during the public hearing process.
These and other modifications to the basin plan are implemented through basin plan
amendments which must be reviewed by the RWQCB and the SWRCB in a public
review process specified. Following adoption by the RWQCB, basin plan
amendments and supporting documents are submitted to the SWRCB for review and
approval. All basin plan amendments approved by the SWRCB aiter June l, 1992
must also be reviewed by the State Office of Administrative Law (OAL). In addition,
the USEPA must review and approve those basin plan amendments that involve
changes in State standards for surface water quality to ensure such changes do not
conflict with federal regulations.
The basin plans will be one of the most effective instruments for integrating the
Program Plan. Many of the critical elements for implementing the NPS Program are
required by statute to be incorporated into the basin plan. The SWRCB and
RWQCBs can use their planning authority to prevent NPS pollution and implement
MMs. Implementation programs within the basin plan can implement MMs through
several approaches. The implementation plans can recommend that NPS dischargers
carry out specific BMPs in order to achieve water quality standards. The
implementation programs can also waive regulation of categories of NPS pollution
discharges on condition that the dischargers implement specific MMs or BMPs.
Alternatively, an implementation program can prohibit NPS discharges either entirely
or partially, in certain areas or under certain conditions. The conditions can include
compliance with appropriate MMs and applicable BMPs.
Inland Surface Waters Plan/Enclosed Bays and Estuaries Plan
The SWRCB is in the process of developing a new Inland Surface Waters Plan
(ISWP) and Enclosed Bays and Estuaries Plan (EBEP) to reinstate the two plans it
rescinded in response to an adverse cout~ ruling in 1994. The SWRCB is generally
authorized to adopt WQCPs under the Porter-Cologne Act (§ 13170) and is
specifically mandated to adopt the EBEP (CWC §13391). Once adopted and in
effect, the ISWP and EBEP will complement the California Ocean Plan (Ocean Plan)
by establishing statewide water quality standards and implementation measures for
controlling discharges of toxic pollutants to non-ocean surface waters of the State.
The SWRCB is developing the ISWP and EBEP in two phases. In Phase 1, the
SWRCB will adopt the Policy for Implementation of Toxics Standards for Inland
Surface Waters, Enclosed Bays, and Estuaries of California (Policy). The Policy
(adopted pursuant to CWC § 13140) will establish statewide toxicity requirements and
provisions to implement water quality standards for priority toxic pollutants in waste
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discharges. The adoption of water quality standards for priority toxic pollutants for
all waters of the United States is mandated by federal CWA section 303(c)(2)(B) in
accordance with implementing regulations (40 CFR 131). The vast majority of these
standards will be promulgated for the State in the USEPA California Toxics Rule
(CTR). Together, the CTR and the Policy will be the basis for establishing water
quality-based effluent limitations and other permit requirements for priority pollutants
and whole effluent toxicity in NPDES permits and other WDRs. Thus, the standards
and implementation provisions established by the CTR and the Policy will function as
replacements for the ISWP and EBEP until they are established in their entirety in
Phase 2: In Phase 2, the SWRCB will combine the Policy provisions with Stateadopted water quality standards for priority pollutants and other pollutants of concern
to produce a new ISWP and EBEP. Other issues, such as toxicity testing and the
evaluation of standards for efffluent-dependent and agricultural drainage-dominated
water bodies, will also be addressed in the future.
Currently, the USEPA expects to promulgate the CTR in December 1999. In
November 1999, the SWRCB released a revised draft of the Policy and supporting
documents for a second public review prior to an SWR.CB workshop in
December 1999. The Policy will be considered for adoption at a SWRCB meeting in
early 2000. The Policy will become effective upon approval by the OAL in the spring
of 2000. After the ISWP and EBEP are adopted, the plans will be periodically
reviewed and, as appropriate, revised (generally every three years) in accordance with
CWC section 13240 and CWA section 303(c)(1). These triennial reviews involve
public hearings prior to adoption of amendments by the SWRCB.
California Ocean Plan
The 1997 Ocean Plan states that the SWRCB "finds and declares that protection of the
quality of the ocean waters for use and enjoyment by the people of the State requires
control of the discharge of waste to ocean waters in accordance with the provisions
contained" in the Ocean Plan. State law (CWC §13170.2) requires that the Ocean
Plan be reviewed at least every three years to guarantee that current standards are
adequate and are not allowing degradation to marine species or posing a threat to
public health. As defined by the Ocean Plan, "waste includes a discharger’s total
discharge, of whatever origin, i.e., gross, not net, discharge." Section 13170.2 of the
CWC requires the SWRCB to adopt and review the Ocean Plan.
The Ocean Plan applies in its entirety to point source discharges to the ocean. NPS
discharges are subject to the sections of the Ocean Plan covering beneficial uses,
water quality objectives, general requirements, and discharge prohibitions. For NPSs
of waste discharge to the ocean, "compliance with water quality objectives, in all
cases, shall be determined by direct measurements in the receiving waters." The
Ocean Plan is not applicable to discharges to enclosed bays and estuaries, inland
waters, vessel wastes, or control of dredging materials. The SWRCB may make
exceptions to the Ocean Plan in compliance with CEQA and a public hearing and in
concurrence with the USEPA, provided that two conditions are met: (1) the exception
will not compromise protection of ocean waters for beneficial uses and (2) the public
interest will be served.
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The Ocean Plan was established in 1972 and has been amended in 1978, 1983, 1988,
1990, and 1997. Draft amendments were made public in October 1998, public
hearings on the draft were held in December 1998, and staff is currently responding to
comments made during the hearings. It is anticipated that revised draft amendments
will be submitted for SWRCB approval in May 2000. As part of the required review
of current standards, a triennial review of the Ocean Plan, public hearings were held
in September and October 1998. The public identified 35 specific issues that needed
review. Staff subsequently prepared a Triennial Review Workplan, describing 22
high priority issues that the SWRCB approved on July 15, 1999 and submitted to the
USEPA. The issue "Regulatory Control of Nonpoint Source Control" was reviewed
by staff of the Division of Water Quality’s NPS Section prior to SWRCB approval of
the Workplan.
Bays and Estuaries Toxic Hot Spot Cleanup Plan
The purpose of this program was to implement the Bay Protection and Toxic Cleanup
Program (BPTCP), which was established by the State Legislature in 1989. The
BPTCP had four major goals: (1) to provide protection of present and future
beneficial uses of the bays and estuarine waters of California; (2) to identify and
characterize toxic hot spots; (3) to plan for toxic hot spot cleanup or other remedial or
mitigation actions; and (4) to develop prevention and control strategies for toxic
pollutants that will prevent creation of new toxic hot spots or the perpetuation of
existing toxic hot spots in the bays and estuaries of the State.

The six coastal RWQCBs involved in the BPTCP conducted extensive water and
sediment quality monitoring in the enclosed bays and estuaries of the State over a
period of eight years. The monitoring data provided information on the chemistry
(types and amounts of toxicants), toxicity, and benthic integrity of sediments. An
assessment of monitoring data using a weight-of-evidence approach resulted in the
designation of 48 toxic hot spots, 22 of which were ranked as high priority based on
the guidance developed by the SWRCB. The RWQCBs developed regional toxic hot
spot cleanup plans for the high priority hot spots.
The BPTCP concluded in June 1999 with the adoption of the statewide Toxic Hot
Spot Cleanup Plan by the SWRCB. The Cleanup Plan includes: (1) a priority listing
of all toxic hot spots; (2) description of each toxic hot spot including a
characterization of the pollutants present at the site; (3) assessment of the most likely
source or sources of pollutants; (4) estimate of the total costs to implement the
cleanup plan; (5) estimate of the costs that can be recovered from parties responsible
for the discharge of pollutants that have accumulated in sediments; (6) preliminary
assessment of the actions required to remedy or restore a toxic hot spot; (7) a two-year
expenditure schedule plan; and (8) findings on the need to establish a toxic hot spot
cleanup program.
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Depending on the source, and areal extent of the known hot spot, the actions to
remediate the sites include: (1) better characterization of the sites and problem,
(2) institutional controls/education, (3) dredging, capping, a combination of dredging
and capping, (4) source control watershed management, and (5) implementation of a
no-action alternative. In order to prevent the further pollution or creation of known
toxic hot spots, the cleanup plan requires RWQCBs to reevaluate WDRs in
compliance with CWC section 13395. The re-evaluation consists of: (1) an
assessment of whether the discharge may influence the creation or further pollution of
the known toxic hot spot, (2) an assessment of which WDRs need to be modified to
improve environmental conditions at the known toxic hot spot, and (3) a schedule for
completion of any WDR modifications deemed appropriate.
Development of Total Maximum Daily.Loads
Section 303(d)(1)(C) of the CWA requires the State to establish TMDLs for "303(d)
listed water bodies" for those pollutants determined by USEPA to be suitable for TMDL
measurement. The TMDL program provides an assessment and planning framework for
identifying load reductions or other actions needed to attain water quality standards. The
planning process for TMDL development is divided into two parts. Part 1 establishes
and apportions the allowable level(s) of pollution in the water body (or watershed)
necessary to achieve water quality standards. The recommended methods for achieving
the necessary reductions in pollutant loadings are detailed in the second part of this
process--the TMDL implementation plan.
Part 1 - Developing the TMDL
This process establishes the maximum allowable amount of pollution (for parameters
of concern) and allocates this among the existing and potential sources. The
allocation of pollutants is distributed among both point source and NPS discharges.
This quantitative assessment includes determining the following components:
Loading capacity--The greatest amount of loading that a water body can
receive without violating water quality standards.
¯ Load allocation--The portion of a receiving water’s loading capacity that is
attributed either to one of its existing or future NPSs of pollution or to natural
background sources.
¯ Wasteload allocation--The portion of a receiving water’s loading capacity that
is allocated to one of its existing or future point sources of pollution.
¯ Margin of safety--The portion of a receiving water’s loading capacity that
accounts for the uncertainty of the relationship between the pollutant loads and
the quality of the receiving water.
¯ Seasonal variation--The influence of seasonally-dependent factors (e.g., flow
volume) on the receiving water’s loading capacity.
¯ TMDL--The sum of the individual wasteload allocations for point sources, load
allocations for NPSs and natural background, and the margin of safety. The
TMDL can be expressed in terms of either mass per time, toxicity, or other
appropriate measures that relate to the State’s water quality standard. In
practice, allocations are not typically assigned on a daily basis but instead are

37

R0018642

monthly, seasonal, or annual. In most cases mass load is utilized as the metric
for the allocations. In some cases (e.g., pathogen problems), other measurable
features are used to express the allowable amount of pollution.

Load allocations for NPS and/or natural background may range from reasonably
accurate estimates to gross allotments, depending on the availability of data and the
techniques used for predicting the loading. As such, a phased approach to TMDL
development is often used where estimates are based on limited information. Using
the phased approach provides a TMDL that includes monitoring requirements and a
schedule for reassessing TMDL allocations to ensure attainment of water quality
standards.
Part 2 - Developing the TMDL Implementation Plan
Once a TMDL or phased TMDL has been established, an implementation plan must
be developed. The State (acting through the RWQCB) must implement the TMDL
and must incorporate the TMDL into the appropriate basin plan. Section 13242 of the
Porter-Cologne Act requires that a plan of implementation be incorporated into the
basin plan. The implementation plan must include: (1) a description of the nature of
the actions necessary to achieve the water quality objectives, including
recommendations for appropriate action by any entity, public or private; (2) a time
schedule for the actions to be taken; and (3) a description of the monitoring and
surveillance to be undertaken to determine compliance with the objectives.
Incorporating the TMDL into the basin plan requires approval by the SWRCB and
approval of any regulatory provisions by OAL.
The RWQCBs make use of the NPDES permitting process to limit effluent from point
source discharges consistent with the wasteload allocations. In the case of NPSs, the
RWQCBs rely on the implementation of NPS controls, such as the MMs and
associated MPs, and the application of a wide range of State programs and
enforcement authorities.
During the Strategy, the RWQCBs have committed to the development of 500 to
800 TMDLs and their associated implementation plans. Appendix C provides a
detailed summary of the TMDLs which the RWQCBs have identified for initial
development or completion within the first five years of the Strategy. The
commitment of financial and staff resources to this effort will be influential in
addressing the State’s effectiveness in controlling NPS problems.
In summary, TMDLs are planning tools that will enhance the State’s ability to foster
implementation of appropriate NPS MMs. By providing watershed-specific
information, TMDLs will help target specific sources and corresponding corrective
measures and will provide a framework for using more stringent approaches that may
be necessary to achieve water quality goals and maintain beneficial uses.
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Watershed Management Initiative
The watershed Management Initiative (WMI) was approved in 1995 by the SWRCB as
part of its Strategic Plan. It was developed to help the SWRCB meet its goal to provide
water resource protection, enhancement, and restoration while balancing economic and
environmental impacts. The WMI uses an integrated planning approach to create and
implement unique solutions for each watershed that consider all local conditions and
pollution sources and rely on the input and involvement of local stakeholders. It is not a
regulatory program and has no statutory mandate.
Watersheds are identified and prioritized primarily on the basis of water quality.
Watershed management strategies have been developed for over 40 watersheds at the
nine RWQCBs. These strategies are contained in the Integrated Plan for implementation
of the WMI. This Integrated Plan is updated annually in November to reflect changing
priorities and conditions in the State’s watersheds. The 1998-99 State budget bill
included funding for ten WMI coordinators to carry out the WMI. There is one
coordinator at each of the nine RWQCBs and one at the SWRCB. The WMI relies on
the existing authority of the SWRCB and RWQCBs, including the Porter-Col0gne Act
and the Federal CWA.

The WMI is consistent with the overall scheme of the Program Plan. Similar to the
CWA section 303(d) list described above, prioritization of the watersheds helps the
Program Plan in targeting areas with serious water quality issues. Moreover, the
watershed management strategies were developed with considerations for local
environmental and economic conditions. Consequently, in accordance with the NPS
Plan’s emphasis on self-determination and the voluntary approach, stakeholder
involvement in the implementation of the management strategies is not only critical but
feasible. Future annual updating of the management strategies will incorporate
RWQCBs’ activities identified in the five year implementation plans to support
implementation of the Program Plan and make use of the MMs contained in the
CAMMPR document of this Program Plan. Implementation of these strategies in
targeted watershed will complement the NPS work being performed under other parts of
the Program Plan and ensure the full implementation of all MMs in 15 years.
Cammaai~-~ Wllim’~heA Pla~
Community-based watershed plans refer to a wide range of plans and activities that are
being undertaken throughout California. These plans and activities are focused on
specific geographic areas and involve strong local leadership and diverse stakeholders.
Community-based watershed plans have as their premise that many water quality and
ecosystem problems are best solved at the watershed level rather than at a statewide or
individual discharger level.
Community-based watershed plans are a key component to implementing the MMs.
Many of the community-based watershed plans and activities that are underway address
NPS pollution. The SWRCB and RWQCBs have supported these plans through
financial and technical assistance. Currently, several State agencies, in conjunction with
the California Biodiversity Council (CBC) and the Cal/RA, are considering how to
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establish a statewide framework to more fully support community-based watershed plans
and activities.
The SWRCB and the RWQCBs will continue to support watershed plans to foster
implementation of the MMs: This is cbnsistent with the federal CWAP that directs new
CWA section 319(h) funding to supporting watershed restoration action strategies
(WRASs). The intent of this requirement is to ensure that the activities supported by
these funds are part of a comprehensive effort that has the community and technical
support necessary to achieve significant environmental results. A wide range of
community-based watershed plans will be considered to qualify as WRASs. For
example, a local watershed stewardship plan, a Coordinated Resource Management and
Planning Program (CRMP), or a Comprehensive Conservation and Management Plan
prepared under section 320 of the CWA will all be considered to qualify as a WRAS.
Coastal CPR Plan
The CCC’s Plan for Controlling Polluted Runoff(Coastal CPR. Plan) outlines the CCC’s
authorities to address polluted runoff and identifies actions with timelines and milestones
to achieve the CCC’s objective to reduce polluted runoff. The Coastal CPR Plan
specifies the CCC’s role in addressing polluted runoff.within the eortfines of existing
budgets, staffing, and statutory authority. The four program enhancements that comprise
the Coastal CPR Plan are developed from the CCC’s existing and newly developed tools
and programs related to the management of polluted runoff. They include:
(1) implementation of MMs through planning, regulation, and technical assistance;
(2) administrative coordination; (3) public participation and education; and (4) funding.
Implementation of the Coastal CPR Plan helps to direct CCC staff eff.orts to prevent and
control polluted runoff, thus leading to improved coastal water quality and enhanced
coastal resources and uses.
Many of the actions identified in the Coastal CPR Plan are incorporated into the
Program Plan. These actions are expected to help facilitate implementation of the
NPS Program, as well as to improve the coastal program’s overall treatment of water
quality-related issues.
General Plans
The general plan is a local govemment’s basic planning document. Under State
planning law, each city or county must adopt a comprehensive, long-term general plan
for the physical development of the city or county and any land outside its jurisdiction
that bears relation to its planning. General plans must contain seven elements: (1) land
use, (2) circulation, (3) housing, (4) conservation, (5) open space, (6) noise, and
(7) safety. The following elements are the most relevant to NPS pollution prevention
and control:
I. Land Use--Designates categories such as housing, industry, and natural resources,
including density and intensity of use.
2. Conservation--Applies to conservation, development, and use of natural resources
(e.g., soils, forests, rivers and other water bodies, and harbors). May also cover
watershed protection, land or water reclamation, prevention or control of the
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pollution of streams and other coastal waters, regulation of land uses along stream
channels and in other areas required to implement the conservation plan (e.g., buffer
areas), control or correction of soil erosion, and flood control.
3. Open Space--Applies to preservation of natural resources, including fish and wildlife
habitat, rivers, streams, bays and estuaries, and open space.
4. Circulation--Plans infrastructure, including water, sewage, and storm drainage.
Local Coastal Programs
In carrying out its objectives and policies, the Coastal Act (PRC §§30000 et seq.)
delegates to local governments specified authority to regulate coastal development.9 The
Coastal Act directs each of the 73 cities and counties lying wholly or partly within the
coastal zone to prepare for review and certification by the CCC an LCP for the local
government’s portion of the coastal zone. Through LCP development, the Coastal Act
provides a means to manage coastal resources of State, regional, and national
significance in ways that respect special circumstances in each locality. The CCC works
with local governments to tailor LCPs to reflect local issues and concerns while
simultaneously meeting the statewide goals and policies of the Coastal Act.
An LCP consists of a local government’s land use plans (LUPs), zoning ordinances,
zoning district maps, and, within sensitive coastal resource areas, other implementing
actions which, when taken together, meet the requirements of and implement the
provisions and policies of the Coastal Act at the local level (PRC §30108.6). The LUP
is the relevant portion of a local government’s general plan or local coastal element
which is sufficiently detailed to indicate the kinds, location, and intensity of land uses,
the applicable resource protection and development policies, and, where necessary, a
listing of implementing actions (PRC §30108.5). Most key land use and policy
decisions are made in the LUP stage. The standard of review of the LCP
Implementation Plan is that it conforms with and is adequate to carry out the certified
LUP.
Upon LCP certification, a local government can issue permits for such development in
the coastal zone as is consistent with LCP policies; alternatively, a local government
conditionally approves or denies a coastal development permit application if the
proposed development is inconsistent with the LCP. However, certain actions taken by a
local government on a CDP application may be appealed to the CCC. The CCC hears
appeals, and the standard of review is the certified LCP and the public access policies of
the Coastal Act. And, because a CDP is either approved or denied depending on its
conformity to a certified LCP, it is imperative that all appropriate NPS MMs are
identified and included in the certification process.
The CCC water quality staff will update the in-house Procedural Guidance Manual:
Addressing Polluted Runoff in the California Coastal Zone to reflect the newest
development in NPS MMs. This manual is extensively utilized by the CCC staff in
9 The Coastal Act declares that "to achieve maximum responsiveness to local conditions, accountability, and public
accessibility, it is necessary to rely heavily on local government and local land use planning procedures and
enforcement" (PRC §30004).
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reviewing LCPs and CDP applications. The CCC’s water quality staff will also conduct
training of its planners in use of the manual and in screening for NPS components in
LCPs, Local Coastal Program Amendments (LCPAs), and CDPs. The initial training
will be conducted by December 2000, with a refresher training every year thereafter.
Currently, the CCC staff are routinely requesting applicants of development permits not
already subject to NPDES permit requirements to submit Erosion & Sediment and
Chemical Control Plans for the construction phase when appropriate. In addition, a
polluted runoff control plan with regular BMP maintenance and inspection is required of
most development proposals as well. These efforts will achieve tangible water quality
benefits in the field.
Coastal Act section 30519.5 requires the CCC to conduct periodic reviews of certified
LCPs to evaluate whether or not the LCPs are being implemented by the local
governments in a manner that conforms to the Coastal Act. The periodic reviews also
provide a means to ensure that the LCPs reflect new information (such as new MMs) and
changing conditions regarding NPS pollution prevention and control and help local
governments respond to post-certification NPS issues that develop over time in targeted
areas.

Lastly, the CCC can also effect implementation of the NPS Program through either:
(1) the regular LCP amendment process initiated by the local governments or
(2) providing grant incentives to encourage appropriate NPS-related amendments to
LCPs.
In short, the CCC will review all new LCPs, LCPAs, and CDP applications brought
before it for appropriate NPS pollution prevention and control activities.
Annual Workplans
Each year since 1990, the SWRCB and RWQCBs have developed detailed annual
workplans as part of the grant application to USEPA for CWA section 319(h) funding.
In addition to satisfying federal funding requirements, the plans served as short-term
planning and budgeting tools for the SWRCB and RWQCBs. Annual workplans are
detailed, tasked-oriented documents. This Program Plan is not intended to replace
annual workplans. In fact, good annual workplans are more important than ever if
California is to achieve the goals and objectives set forth in the Program Plan. Annual
workplans will continue to be used to plan, coordinate, budget, track, and report on each
year’s NPS-related work.
Beginning with Fiscal Year 2000 (July 1, 2000), the SWRCB, RWQCBs, and CCC will
begin jointly developing a single annual workplan that focuses on implementing MMs.
The workplan will detail all major tasks proposed for the coming year including those
that support activities outlined in the State NPS Plan. Annual workplans will cover all
federal and State (including bond funds) funding sources, fees, and any other sources
including private commitments. Other State agencies and private entities will be
encouraged to join in the process. This widespread participation is crucial if the State is
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to accurately evaluate and report the large number of efforts underway dealing with NPS
pollution.
The State is faced with mounting annual, biennial, and five-year State and federal
reporting requirements. To simplify reporting efforts, the SWRCB and CCC will
develop a single, standardized report format (Figure 3) for use by all participants. The
form will need to satisfy federal grant program requirements, be consistent with the
five-year plans, and provide sufficient information so that information is usable in a
program :racking database such asthe one currently under development at UCD ICE.
Another consideration is that it has an Interact-compatible file format to ensure
electronic sharing over and posting on the Interact. One of the most important functions
of the standardized report format is to simplify the task and thereby improve the State’s
ability to document and report its yearly progress in managing NPS pollution.

Regulatory Plans (National Pollution Discharge Elimination System)
While different legal authorities may apply to different situations, the goals of the
NPS Program are complementary to the goals of the storm water regulatory programs
that address urban runoff. ~o The two-phased program under CWA section 402(p)
requires NPDES permits for storm water discharges. In California, the federal NPDES
Program is administered by the SWRCB and the RWQCBs. Since 1990, Phase I
regulations have required NPDES permits for storm water discharges from:
1. Municipal separate Storm sewer systems serving populations greater than 100,000,
2. Specific industrial activities, and
3. Construction activities disturbing land of five or more acres.
Phase I requires that individual NPDES permits be issued for municipalities greater than
100,000ff In practice, the RWQCBs include many municipalities in urbanized areas with
populations less than 100,000 in the Phase I programs. Individual municipal NPDES
permits require implementation of structural and nonstructural control measures to
reduce pollutant loads from industrial, commercial, and residential areas. The SWRCB
elected to adopt a statewide NPDES General Permit requiring the development and
implementation of a Storm Water Pollution Prevention Plan (SWPPP) for all
construction and certain industry-related discharges.
Implementation of the NPDES Phase II Program will expand the existing program to
include all municipalities within ~ areas and small municipalities outside of
urbanized areas with a population of at least 10,000 and a population density of at least
1,000 persons per square mile. The program will also expand to include construction
sites that disturb between one and five acres. All activities under Phase I and II of the
NPDES permit regulations will be required to prepare a SWPPP to demonstrate how
MMs will be used to protect water quality degradation.
)0 The 1987 CWA Amendments, which added section 319 related to NPS programs, also expanded the application of
regulatory authority under CWA section 402 to prevent and control NPS pollution from certain urban areas and
industrial activities. CZARA section 6217 also requires states to implement MMs to control NPS pollution, including
urban runoff, to coastal waters.
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FIGURE 3. STANDARDIZED REPORT FORM

DRAFT SAMPLE

California Nonpoint Source Pollution Control Program
Annual Workplan for FY 1999

Agency: Cal/EPA

Department/Board: SWRCB

Division/Program: D WQ/NPS
Contact:
Management Measure Category: 3.5 Transportation Development
Management Measure Title: 3. 5A Planning, Siting, and Developing Roads
and Highways
Process Element: Assess Problem
Actions/Statements: Conduct a consistency analysis of Cal/Trans’
statewide storm water permit.
Geographic Area: Statewide
Funding Sources and Amount: CWA 319(h) and General Fund
Performance Measures: Upgrade NPDES permit.
Annual Progress Report: The SWRCB approved a statewide storm water
permit for CalTrans in August 1999 that includes management
measures consistent with the Program Plan.
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Involve Stakeholders in Planning Process (Public Participation)
The Program Plan identifies numerous mechanisms for stakeholder participation in the
planning and implementation of Tier 1 activities. To ensure that stakeholders have both
the representation and buy-in necessary for Tier 1 to truly be effective, the State
recognizes the need for public participation in every step of the planning and
implementation process. Public input will be included in plan development, targeting
resources, planning five-year activities, coordinating partnerships, implementing MMs,
and monitoring success. This coordination will be achieved from direct comments
provided by the public during the decision making and planning process. The most
effective first step will be to establish the IACC and include a public representative on
the Assessment TAC to participate in problem solving activities. In addition, the
Program Plan has to establish a role for public participation in, among others, the State
WQA (statewide citizen monitoring network), CCAs designation and implementation,
specific work groups (e.g., CRMP), tracking MM implementation and effectiveness, and
in developing additional MMs.

The first five-year review period will be a critical point for stakeholder involvement and
public comments. The public will be invited to participate in the review of the first
five-year plan assessment and in the development of future priorities and objectives.
This process will be obtained best through the establishment of review committees
(identified by the TACs) to review the Program Plan’s effectiveness as outlined in the
five-year report. From these comments, the State hopes to increase MM implementation
and streamline Tier 1 activities.
E. Coordinating with Agencies and Key Stakeholders
Building cooperative partnerships among agencies at every institutional level, as well as
with stakeholders, is essential to the success of a sustainable effort to protect and restore
the quality and environment of the State’s waters. In order for the NPS Program to be
successful, we need to ensure that the roles and responsibilities of stakeholders and
agencies with authorities to implement the MMs are clarified and executed. Specific
objectives include:
¯ Establishing coordination mechanisms to enhance implementation of the five-year
implementation plans,
¯ Fostering effective partnerships and collaboration among State, regional, and local
agencies and non-governmental organizations (NGOs)--including CRMPs, officials
responsible for habitat protection, land use programs and permitting, water quality
permitting and enforcement, and public health and safety--to implement all
appropriate MMs, and
¯ Making available for public review and comment by January 1, 2001, a draft of the
enforcement guidance required pursuant to Porter-Cologne Act section 13369.
We will use the example of marina and boating activities to illustrate the complex
partnerships required in implementing the appropriate MMs. In addition to the CCC and
SWRCB, numerous agencies have regulatory jurisdiction and non-regulatory oversight
of California’s water quality management efforts related to marina and boating activities
(Table 9). Although agency jurisdiction overlaps in many cases, the goal of these
agencies is to prevent NPS pollution before it happens. (For a more complete list of
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agency authorities related to the various NPS categories, the reader is referred to
Volume II-CAMMPR of the Program Plan.)
For example, the RWQCBs, DFG, DHS, DTSC, and USCG all play an important role in
regulating both the amount and type of wastes that enter California’s waterways. The
RWQCBs are the primary State agencies with water quality authority, which ranges
from water quality planning to issuing permits for discharges of pollutants to State
waters. Most RWQCBs use voluntary/cooperative management efforts for marina and
boater NPS pollution control, although boat yards are regulated under a permit system.
The DFG also has broad water quality authority and in addition to the USCG is the
TABLE 9 AGENCY PARTICIPATION IN MARINA AND BOATING ACTIVITIES
Sewage

Bottom
Paints/
Cleaning
Material

Hazardous
Waste

Oil/Fuel

Debris/
Solid
Waste

Storm
Water
Runoff

X

X

X

X

X

X

CCC

X

X

CIWMB

X

X

RWQCBs

DBW

X

DFG

X

DHS

X

Education

X
X

X

X

X

X

X

X

X

DTSC

X

X

X

UCCE

X

X

X

X
X

MBNMS (NOAA)

X

X

X

X

X

X

X

NEPs (USEPA)

X

X

X

X

X

X

X

USCG

X

X

X

X

X

agency most likely to be on site at a marina. Its focus is on preventing pollution that
harms fish and wildlife resources, especially discharges ofoil and petroleum products.
The DFG Office of Spill Prevention and Response (OSPR) is charged with oil spill
prevention and response. The DHS also regulates the discharge of sewage, other waste,
or effluent, while the DTSC regulates the storage, transport, and disposal of all
hazardous wastes. The USCG implements federal laws related to garbage and sewage
disposal.
In addition to the agencies listed above, DPR, SLC, SFBCDC, and CCC have leasing or
permitting authority over many marinas. CCC, DBW, CIWMB, UCCE, MBNMS, and
San Francisco Bay and Santa Monica Bay NEPs provide various levels of technical,
financial, and/or educational assistance.
Many efforts related to marinas and recreational boating are coordinated through
interagency and public committees, such as the California Clean Boating Network
(CCBb0 for Northern and Southern California (except San Diego County) and the
Boating Safety and Environment Education Committee in San Diego. In 1995, a number
46

R0018651

of pollution educators, including agency, industry, and environmental representatives,
came together to create the CCBN as a result of a recommendation by the Marina and
Recreational Boating TAC (SWRCB, 1994e) and to assist boaters and marina managers.
The purpose of the CCBN is to promote environmentally sound boating education
efforts and to improve communication and coordination between marina and boating
pollution educators in California. Examples of CCBN activities to support this purpose
include, but are not limited to:
Sharing information and developing expertise on current environmentally sound
boating issues;
¯ Identifying funding sources for marina and boater pollution education projects;
¯ Providing a forum to allow cooperation on funding source proposals;
¯ Assisting in the dissemination of materials;
¯ Providing feedback on draft materials;
¯ Providing a forum for feedback on the impact that education is having on the
identified audience;
¯ Sharing methodology for education, outreach, and the evaluation of materials;
¯ Reviewing existing programs and identifying where additional effort is needed; and
¯ Developing a strategy to implement the additional efforts.
While the CCBN supports the efforts of its member organizations by sharing
information, networking, and providing expertise, the CCBN has lost its program
funding to conduct education regarding environmentally sound boating practices. In
fact, educational efforts in the State regarding environmentally sound boating are largely
funded by short-term grants. No State agency has assumed programmatic responsibility
for a permanent education and outreach effort akin to the boating safety education
program of the DBW.
As the CCC is now completing a three-year statewide grant, funded by the CIWMB, to
promote environmentally sound boating, the CCC acknowledges the need for a
permanent boater education program to be implemented by an appropriate State agency.
The CCC will work with the DBW, SWRCB, and RWQCBs to identify the appropriate
agency for implementing a permanent education program as outlined in the
Implementation Plan. Once an appropriate agency is identified, the State will work to
develop a long-term funding structure and implementation strategies.
Formal Coordination through Memoranda of Understanding and
Management Agency Agreements~
The State will formalize connections between the lead and enforcing agencies through
the letter from Cal/EPA and Cal/RA, asking each agency, department, State boards, and
RWQCBs to prepare a five-year implementation plan (see Appendix D). The State will
~1 Under the CWA and the State’s Porter-Cologne Act, the SWRCB is given the authority and responsibility to develop
and certify water quality management plans (including BMPs, implementation procedures, and management agency
implementation responsibilities), to designate management agencies for plan implementation, and to execute MAAs
setting forth management agency commitments to its implementation responsibilities. SWRCB encourages this
management agency approach where it offers a viable alternative to direct SWRCB/RWQCB regulation in controlling
NPS pollution and achieving compliance with the State’s water quality standards. Where reasonably implemented by
the management agency, the SWRCB will typically waive direct regulation under its own authority.
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also enhance coordination by developing a formal agreement (MOU) between the lead
agencies (SWRCB and CCC) responsible for the Program Plan’s implementation. While
the key elements of the NPS Program have been developed through a cooperative
partnership without a formal agreement, an MOU would serve to clarify roles and
responsibilities of each agency over the next 15 years. This MOU will be submitted
with the Program Plan for approval by the SWRCB and CCC (see Appendix E).
The State will ensure that agencies with the ability to implement aspects of the Program
Plan are effectively linked with the lead agencies by developing (or revising) MOUs or
MAAs. MOUs and MAAs between the lead agencies and several implementing
agencies already exist (Table 10). Additional MOUs/MAAs will be encouraged as a
mechanism for officially designating other agencies with the responsibility and authority
to implement aspects of the Program Plan. The State will revise existing or add
additional MOUs/MAAs that support the implementation of MMs in accordance with
the MMs’ priorities. This approach is consistent with the Program Plan’s phased
approach and recognizes resource limitations.
TABLE 10. SUMMARY OF EXISTING MAAs AND MOUs
TYPE OF
DOCUMENT
MOU

SIGNATORY AGENCY

GENERAL PURPOSE

California Association of

Coordination of erosion control and water

Resource Conservation Districts

quality protection

(CARCD)
Soil Conservation Service (SCS)

Planning/technical assistance for water

(renamed NRCS)

quality policies and activities

U.S. Bureau of Reclamation
Implementation of San Joaquin Valley
(USBR), USFWS, SCS (renamed Drain Program
NRCS), USGS, DWR, DFG,
DFA
NOAA, USEPA, Association of
Develop and implement the MBNMS

Monterey Bay Area Governments

WQPP

(AMBAG), CaVEPA, SWRCB,
CCC, RWQCB 2 and 3
BLM

Coordination of NPS policies and

DATE
SIGNED
1984
1990
1991

1992

1993

activities
DFA

Regulation of fertilizer and soil

1998

amendments
Water Quality
Management Plan
(WQMP)/MAA

USFS

Control of NPS activities and pollution on 1981
National Forest System Lands

BOF, CDF

WQMP

Control of NPS pollution from timber
operations on nonfederal lands
I Control of pesticide pollution
CDPR
None; cooperative program w~th NPS control on private rangeland
technical assistance by UCCE and
NRCS, support by CARCD,

1988
1997
1995

industry/professional associations
"Parmership
14 dai~ industry organizations, Coordinated environmental stewardship 1998
Agreement" of CA and state and federal agencies
for dairy waste management
Dairy Quality
Assurance Program
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The SWRCB and CCC are committed to formalizing interagency agreements. In 20002001, the SWRCB and CCC will initiate reviews of existing MOUs//vIA s and will
work with other agencies to identify opportunities for new agreements. The review will
address such issues as existing limitations related to Program implementation and will
determine the appropriate mechanisms for correcting concems. The SWRCB and CCC
will subsequently develop those MOUs/MAAs that are identified as being feasible and
necessary to ensure the implementation of the priority measures identified in the first
five-year plan. Specifically, the SWRCB and CCC will update existing or develop new
MOUs/MAAs with the BLM, CDPR, and NRCS by December 3 l, 200 I. In addition, by
December 3 I, 2001, the SWRCB and CCC will develop a schedule for updating or
developing additional MOUs/MAAs that are necessary to fulfill the goals and objectJ.ves
of the Program Plan.
For example, beginning in 2000, the SWRCB will work with the USFS to revise the
USFS WQMP called for under the MAA between, the SWRCB and the USFS12. The
USFS has recently undertaken a significant review of its BMPs. These new BMPs
adequately implement the MMs of the Program Plan. The USFS has initiated a
collaborative effort to incorporate new information into national forest management of
the Sierra Nevada National Forests. This effort, known as the Sierra Nevada Framework
for Conservation and Collaboration, includes updates to forest plans to address problems
in aquatic, riparian, and meadow systems, among other ecosystems. An Aquatic
Conservation Strategy has been proposed to maintain and restore the ecological integrity
of these systems. The WQMP for National Forest System Lands and the MAA between
the USFS and the SWRCB should be modified to: (1) include the Aquatic Conservation
Strategy; (2) improve the coordination and collaboration of restoration projects in these
systems; and (3) include performance measures that can be used to track project/program
effectiveness.

The SWRCB and the CDPR will revise their MAA so that the WQMP includes
commitments to implement MMs for which CDPR has regulatory authority.
The SWRCB and the BLM are working to finalize a WQMP and MAA. In 1992, the
SWRCB and BLM entered into an MOU (SWRCB Resolution No. 92-26) and agreed to
pursue development of an MAA for NPS pollution control program on BLM lands.
While that MAA is not yet in place, during the last year, BLM has shown renewed
interest in completing the work. This effort should be completed prior to the year 2003.
The WQMP with BLM should focus on (1) implementation and adaptive management of
the rangeland standards and guidelines; (2) development and certification of BMPs and
implementation measures for other NPSs of pollution on BLM lands; (3) evaluation and
review of rangeland MPs; and (4) an annual assessment process with environmental and
operational measures of success.
~2 Currently, the only federal agency with management agency status in California is the USFS. In 1981, the SWRCB
certified a WQMP for National Forest System Lands, designated USFS as management agency for plan implementation,
and executed an MAA with USFS. The WQMP and MAA currently provide for: (1) development and implementation
of SWRCB-certified BMPs; (2) early State involvement in review of USFS projects; (3) monitoring and adaptive
management of BMP effectiveness and implementation; and (4) annual meetings to maintain coordination and
communication.
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BLM and the SWRCB have worked together to avoid and reduce NPS pollution from
BLM-owned land. BLM controls domestic livestock grazing on public lands through
designated grazing allotments. In 1998 BLM developed standards for rangeland health
and guidelines for livestock management. SWRCB worked with BLM to ensure that
these rangeland standards and guidelines would (1) comprise BMPs; (2) conform with
the (g) guidance MMs and the BMPs set forth in the SWRCB’s 1995 Rangeland WQMP
for private rangelands; and (3) achieve compliance with California’s water quality
standards. Implementation of the BLM standards and guidelines began earlier in 1999.
Strong stewardship by landowners is a critical mechanism for implementing MMs, and
the NRCS is a key agency providing financial and technical assistance to those
landowners. The SWRCB and NRCS staffs have agreed that an MOU between the
agencies would greatly improve the technical assistance aspects of the NPS Program.
NRCS (formerly the Soil Conservation Service) and the SWRCB have an existing MOU
dated July 3 l, 1990, outlining planning and technical assistance related to water quality
policies and activities. This MOU will be updated to address NRCS’s role in the
Program Plan (e.g., assisting landowners in voluntarily implementing Resource
Management Systems [R.MS] or MMs) and to affirm the SWRCB’s commitment to
work through a self-determined approach (Tier l) as a valuable step in achieving clean
water goals. The new MOU will also address the use of NRCS technical guidance
materials (e.g., Field Office Technical Guide[FOTG]) in planning and installing resource
MMs.

The SWRCB and the CCC are leading an effort to develop MOUs/MA.As among the
agencies in Cal/EPA and Cal/RA. The purpose of these formal agreements is to develop
commitments to implement MMs (e.g., develop five-year implementation plans for their
agencies or establish NPS pollution control elements to existing workplans). The
SWRCB has contracted with the CCC to facilitate the completion of these agencyspecific five-year implementation plans. The SWRCB has authority to require agencies
to provide technical reports (Porter-Cologne Act § 13165), and this authority could be
used if cooperative approaches are ineffectual. The five-year implementation plans
would contain components such as:
1.
2.
3.

Implementation of all identified NPS MMs for which they have authorities and are
targeted in the Program Plan by 2013;
Tracking of implementation and effectiveness by MM and source category and
providing this information to the SWRCB as part of the monitoring and assessment
strategy; and
Participation in regular program reviews as well as new goal-setting activities,
including development of the five-year implementation plans and coordination of
planning, assessment, and regulation activities with the SWRCB, CCC, and
RWQCBs.

Coordination Through Interagency Forums
In addition to using formal agreements to establish coordination, the SWRCB and CCC
will establish an IACC to provide a regular working forum to collaborate in
implementation and problem solving. We currently envision several roles for the IACC.
First, where programmatic or policy conditions present problems for watershed
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management, the SWRCB and CCC, through the IACC, will act as a conduit for
addressing and resolving those problems. The IACC will also be asked to evaluate
agency functions and to recommend improvements that can benefit water quality on a
statewide basis for various categories of activities. The IACC will be the primary forum
for coordinating program activities of the lead and implementing agencies. Second,
SWRCB and CCC staffs will work with the IACC to identify those agencies willing to
become partners in interagency technical assistance teams. For these teams to function
optimally, they must have broad-based support. Allowing agencies to assist with and
utilize the functions of the teams will provide a powerful mechanism for improving
coordination. Third, the SWRCB and CCC staffs will request the IACC to establish
TACs in four major issue areas--assessment, technical assistance, education, and
regulation. The role of these committees will be to identify opportunities for improved
coordination and instances where impediments to effective management occur and to
devise responses to move toward enhanced performance and management. Staff will
work with the committees to ensure that the problems facing watershed groups are
clearly understood and to provide a vehicle for implementing changes in State activities.
The lead agencies will work with the CBC to define the appropriate complementary
roles of the CBC and the IACC. The CBC is comprised of 15 State agencies, the
University of Califomia (UC), CARCDs, and nine regional associations of county
supervisors. The CBC was formed to improve coordination and cooperation among the
various resource management and environmental protection agencies at federal, State,
and local levels.

Interagency Initiatives and Public/Private Partnerships
Because stewardship is a fundamental principle upon which the NPS Program is based,
we need to encourage collaborative relationships that include a broad range of groups.
SWRCB, RWQCB, and CCC staffs will work with watershed groups and CRaMPs to
promote coordinated resource management and planning through the active participation
of all stakeholders in a given watershed. The lead agencies encourage the participation
of all relevant agencies and stakeholders in watershed management. There are a number
of collaborative efforts in which the lead agencies are either currently active or will
become active. As part of the effort to improve coordination, staff will work with the
following efforts:
* Federal CWAP.
¯ CBC--Watersheds and Resource Assessment Initiatives.
¯ Implementation of Farm Bill Conservation Programs (including USDA, NRCS
Locally-Led Conservation, Stream Corridor Restoration, Conservation Buffers,
Salmon Restoration, and Air Quality Initiatives).
¯ The Environmental Stewardship component of the California Dairy Quality
Assurance Program. This partnership among 14 entities including various State and
federal agencies, UC, and representatives of the California dairy industry develops a
voluntary, cooperative government and industry education and certification program.
The program core components include: (1) education workshops for producers;
(2) the creation of Environmental Stewardship Farm Management Plans specific to
each dairy; and (3) on-site evaluation by a third party.
¯ The Range Management Advisory Committee of the BOF.
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Cal/RA’s effort to inventory wetland and riparian areas statewide and to maintain
data on projects subject to CWA section 401 certification.
Cal/RA’s efforts to establish a definition for riparian areas in consultation with other
affected agencies.
The Califomia Aquatic. Bioassessment Workgroup, chaired by staff from the DFG.
SWRCB and RWQCB staffs have: (1) trained community members in
bioassessment; (2) designed regional bioassessment monitoring programs; and
(3) participated in the development and review of bioassessment methods and
metrics.
The California Watershed Project Inventory (Project Inventory) at UCD ICE. The
SWRCB has provided significant financial support to this database of watershed
projects. Currently, the SWRCB and UCD ICE are expanding the database to link
MMs, agencies, and authorities to the Project Inventory.
Certified Crop Advisor Program.
CRMP groups throughout California.
CALWA’t’ER watershed mapping initiative.
CALFED Bay Delta Initiative/Program.
Lake Tahoe Initiative.
MBNMS WQPP.
Southem California Beach Water Quality Workgroup.
Southern Califomia Coastal Water Research Project.

Review of Federal Projects and Programs
CWA section 319 authorizes and requires each state to review federal activities to ensure
consistency with the state’s NPS management program. The CWA also directs federal
agencies to accommodate the concerns of each state. 13 While the 1988 Plan noted that
federal consistency~4 would focus on the actions of three federal agencies (USACOE,
USBR, and FERC), the SWRCB, and RWQCBs routinely review: (1) financial and
technical assistance programs; (2) development activities; (3) environmental impact
statements; and (4) monitoring programs from numerous federal agencies. The CCC has
a similar federal consistency process under the CZMA (see Appendix B). The State
Clearinghouse acts as the coordinating and notification agency for routing projects to
appropriate State agencies. Many federal agencies directly notify State agencies of
appropriate federal projects and programs through periodic NEPA reporting procedures
or regional collaborative efforts.
The federal programs requiring review for NPS issues are listed in Table 11. The
primary lead agency that reviews projects with statewide impact will be the SWRCB.
~3 This requirement is spelled out in Executive Order 12372 of July 14, 1982 (Federal Register Vol. 47, No. 137).
~4 The general process for review of federal projects, as outlined in this Executive Order, is: (1) State develops a list of
federal assistance programs and development projects it will review; (2) State clearinghouse routes federal project
information to appropriate State agency for review; (3) State agency reviews projects and provides timely comments to
the federal agency; (4) federal agency reviews comments and accommodates concerns where possible; and (5) if
concerns cannot be addressed, a timely explanation will be provided. Where the State cannot resolve federal consistency
issues to its satisfaction, it requests USEPA assistance to help resolve the issues.
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TABLE 11. LIST OF FEDERAL AGENCIES’ PROGRAMS AND PROJECTS SUBJECT TO STATE REVIEW
U.S. BUREAU OF LAND MANAGEMENT
Watershed Projects
Mineral Exploration and Development
Oil and Gas Leasing
ORV Activities
Timber Activities
Grazing Allotment/Grazing Management/Permits Issuance
Chemicals/Pesticides
Area Analysis/Cumulative Impacts
Wetlands Protection "
Riparian Management Plans
Hydrologic Modifications
Transportation Plans
U.S. DEPARTMENT OF DEFENSE
Natural Resource Management Plans and Projects
Military Construction Projects
Facilities Development Plans and Projects
Land and Water-Based Military Training Plans and Exercises
Environmental Restoration Projects
;poil Disposal
Open Water Disposal Sites
FEDERAL ENERGY REGULATORY COMMISSION
Dam Relicensing
U.S. FOREST SERVICE
Forest Management Plans
Timber Sales
Grazing Allotments
NATIONAL MARINE FISHERIES SERVICE
Fisheries Management Plan
Habitat Conservation Plans
NATURAL RESOURCE CONSERVATION SERVICE
Environmental Quality Incentives Program (EQIP)
Wetland Reserves Program
Wetland Conservation
Forestry Incentives Program
NATIONAL PARK SERVICE
National Park Seashore Management and Proposed Acquisitions
Wildlife Management
Grazing Management
Abandoned Mines Management
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
Coastal Management Programs
U.S. BUREAU OF RECLAMATION
Irrigation Development
U.S. ARMY CORPS OF ENGINEERS
Permits for Dredged or Fill Material
U.S. FISH AND WILDLIFE SERVICE
Management of National Wildlife Refuges and Proposed Acquisitions
Habitat Conservation Plans
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The appropriate RWQCBs will review local and regional projects. The CCC will also
review programs in the coastal zone as defined in the Coastal Act. These State agencies
will work with USEPA staffs who are liaisons with these federal agencies to ensure
compliance with the CWA.
When project-by-project review and intervention by USEPA staff are insufficient to
abate NPS pollution, the lead agencies will negotiate revisions to existing formal
agreements or develop new agreements. If formal agreements are ineffectual, the
SWRCB or RWQCBs can require federal agencies to provide NPS pollution prevention
reports under their authority (Porter-Cologne Act § 13267).
F.

Implement Actions
The Three-Tiered Approach Overview
Originally adopted in the 1988 Plan, the "three-tiered approach" remains a cornerstone
of the NPS Program. The "three-tiered approach" utilizes three different options of
enforceable policies and mechanisms under the Porter-Cologne Act to ensure water
quality objectives are achieved. The options are presented in order of increasing
stringency. Through the "three-tiered approach," the NPS Program recognizes that
many NPS problems are best addressed through the self-determined cooperation of
stakeholders (Tier 1). However, persistent NPS water quality problems not effectively
resolved through self-determined actions will be addressed through applicable regulatory
programs and authorities (Tier 2 and Tier 3).
In general, which option is used depends on factors such as:
¯ Persistence of water quality impairments;
¯ Whether timely implementation of MMs and MPs is being achieved; or
¯ Whether the Tier 1 approach is being utilized effectively.
In practice, the RWQCBs will determine which or what combination of the three options
will be used to address any given NPS problem. Sequential movement through the tiers
(e.g., Tier 1 to Tier 2 to Tier 3) is not required of the RWQCBs. Depending on the water
quality impacts and severity of the NPS problem, the RWQCBs may move directly to
the enforcement actions specified in Tier 3. Pursuant to CWC section 13369(a)(2)(B),
the SWRCB will develop, by February 1, 2001, guidance to be used by the SWRCB and
RWQCBs for moving through the "three-tiered" process.
All three options implement BMPs. BMPs include, but are not limited to, structural and
nonstructural controls and operation and maintenance procedures. BMPs can be applied
before, during, and after pollution producing activities to reduce or eliminate the
introduction of pollutants into receiving waters. BMPs are means of achieving certain
MMs. For example, seeding and mulching of steep slopes at a construction site would
be structural BMPs for achieving the MM of erosion control.
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Tier One: Self-Determined Implementation of Management Practices

Since its inception in 1988, the "self-determined" or "voluntary approach" to the
implementation of BMPs has been central to discussions of the NPS Program. The
terms "voluntary" and the "voluntary approach" have been a popular concept
grounded in the historic notions of autonomy and self-determination. The definition

of "autOnomy" also refers to the concept of "moral independence," implying that
autonomy also carries with it responsibility and accountability. This is especially
critical in situations where individual actions may conflict with the public good.
As a concept the term "voluntary approach" is as important for what it does not
mean as for what it does. Compliance with the CWA, CZARA, CWC, and the
Porter-Cologne Act is not a voluntary choice. It is the responsibility of the SWRCB
and the RWQCBs to see that these laws are enforced. The concept of"selfdetermined implementation" of NPS control measures was developed to acknowledge
the potential capability of landowners and resource managers to develop and
implement workable solutions to NPS pollution control and to afford them the
opportunity to solve their own problems before more stringent regulatory actions are
taken.

Property owners and/or managers may implement BMPs through their own initiative
or self-determination. Implementation could occur for economic reasons and/or
through awareness of environmental benefits. Self-determined implementation can be
encouraged through education, training, financial assistance, technical assistance, and
demonstration projects. A self-determined approach would take advantage of the
expertise and incentives offered by a variety of existing local, State, and federal
programs that are geared to promoting private actions which could have water quality
benefits. Lead agencies for these programs include the DOC NRCS, Farm Services
Agency (FSA), RCDs, and the UCCE.
Tier Two: Regulatory-Based Encouragement of Management Practices
In general, the Porter-Cologne Act constrains RWQCBs from specifying the manner
of compliance with water quality standards. However, RWQCBs have two ways to
use their regulatory authorities to encourage implementation of BMPs.
First, RWQCBs may encourage the use of BMPs by waiving adoption of WDRs on
condition that dischargers comply with this requirement. Alternatively, the SWRCB
and the RWQCBs may enforce BMPs indirectly by entering into MAAs with other
agencies that have the authority to enforce BMPs. Such authority derives either from
the agency’s regulatory authority or its management responsibility for publicly owned
or controlled land. MAAs will include (or reference) specific, acceptable BMPs and
their means of implementation. Both the SWRCB and the RWQCBs may enter into
MAAs. The SWRCB will develop MA.As, where appropriate, with State and federal

55

R0018660

agencies having statewide jurisdiction, such as the BLM or Cal/Trans. For example,
the SWRCB has existing MAAs with the USFS and with the BOF and CDF. S~VRCB
MAAs will specify acceptable BMPs and how they will be implemented. Formal
agreements between the SWRCB and other agencies pertaining to the prevention and
abatement of NPS pollution will be referenced in RWQCB basin plans and will
become the primary basis for RWQCB determination of compliance with State
requirements. RWQCBs will seek agreements, where appropriate, with local
agencies, such as cities and counties. For example, RWQCBs have existing MAAs
with counties concerning regulation of on-site wastewater disposal systems. RWQCB
MAAs may also reference BMPs that have been adopted into basin plans.
RWQCBs will generally refrain from imposing effluent requirements on dischargers
who are implementing BMPs in accordance with a waiver of WDRs, an approved
MAA, or other SWRCB or RWQCB formal action. Once the SWRCB or RWQCB
has formally approved BMPs, they will become the primary mechanism for meeting
water quality standards. While compliance with BMP requirements cannot excuse a
violation of water quality standards, the RWQCBs may rely on their implementation
of BMPs to demonstrate compliance with standards.

Implementation of BMPs will normally include: (1) specific site conditions;
(2) monitoring to assure that practices are properly applied and are effective;
(3) immediate mitigation of a problem where the practices are not effective (including
regulatory action, if necessary); and (4) improvement of an approved BMP or
implementation of additional BMPs when needed to resolve a deficiency.
RWQCBs have discretion in deciding what BMPs to encourage through conditional
waiver of WDRs or inclusion in RWQCB MAAs. RWQCBs need not adopt BMPs
into basin plans for these purposes but may do so to facilitate regionwide application.
The SWRCB will encourage reasonable consistency among the RWQCBs in choosing
BMPs by: (1) transferring information among RWQCBs on effective (or ineffective)
practices; (2) reviewing amendments to basin plans; and (3) making determinations as
the appeal agency for RWQCB decisions.

Tier Three: Effluent Limitations and Enforcement
RWQCBs can enforce requirements on any proposed or existing waste discharge,
including NPS discharges. Although RWQCBs cannot specify the manner of
compliance with waste discharge limitations (with certain exceptions), in appropriate
cases the RWQCBs can set limitations at a level that, in practice, requires
implementation of BMPs.
While many of the NPS Program activities support and promote self-determined
implementation, the SWRCB and RWQCBs have a wide array of enforcement
mechanisms at their disposal that also will be utilized. Enforcement actions may be
considered to address many circumstances including, but not limited to, the following:
(1) violation of an effluent limit, receiving water limit, or discharge prohibition
contained in an order or basin plan adopted by the SWRCB or an RWQCB; (2) an
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unauthorized spill, leak, fill, or other discharge; and (3) failure to perform an action
required by the SWRCB or an RWQCB, such as submittal of a self-monitoring or
technical report or completion of a clean-up task by a specified deadline.
It is important to note that enforcement of State water quality statutes is not solely the
purview of the SWRCB and RWQCBs and their staffs. State law allows members of
the public to petition the SWRCB to review permitting and enforcement actions or
inactions by the RWQCB. In addition, the CWC provides for public participation in
the issuance of orders, policies, and WQCPs.
The SWRCB and RWQCBs have a variety of enforcement tools to use in response to
noncompliance by dischargers. An enforcement action is any formal or informal
action taken to address an incidence of actual or threatened noncompliance with
existing regulations or provisions designed to protect water quality.
Formal Enforcement: Formal enforcement actions fall into two basic categories:
those that direct future actions by dischargers and those that address past violations.
Actions that generally direct future action include notices to comply, imposition of
time schedules, and issuance of cease and desist orders (CDOs) and cleanup and
abatement orders (CAOs). Actions taken to address past violations can also include
CAOs, rescission of WDRs, administrative civil liability (ACL), and referral to the
attorney general (AG) or district attorney (DA). In some instances, both types are
used concurrently to deal with a specific violation (e.g., discharger has had past
violations but has not yet corrected the problem).
Any person adversely affected by an action or failure to act by an RWQCB may
petition the SWRCB to review the decision. The petition must be received by the
SWRCB within 30 days of the RWQCB action or refusal to act or 60 days al~er a
request has been made to the RWQCB to act. In addition, the SWRCB may review,
at any time and on its own motion, any action or failure to act by an RWQCB,
including planning actions.
Informal Enforcement: For minor violations, the first step is usually informal
enforcement action. The discharger is informed of the specific violations and is
provided information as to how and why the violations occurred and how and when
the discharge must come back into compliance. This step can be deleted for
significant violations, such as repeated or intentional illegal discharges and falsified
reports.
The notice of violation (NOV) letter is also an informal enforcement action. The
purpose of a NOV letter is to bring a violation to the discharger’s attention and to give
the discharger an opportunity to correct the violation before formal enforcement
actions are taken. Continued noncompliance should trigger formal enforcement
action. An NOV letter is signed by the RWQCB Executive Officer and covers the
following points: (I) description of specific violations; (2) stunmary of applicable
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enforcement options (including maximum ACL); and (3) a request for a written
response.
Time Schedule Order: Pursuant to CWC section 13300, actual or threatened
discharges of waste in violation of requirements can result in imposition of a time
schedule which sets forth the actions a discharger shall take to correct or prevent the
violation.
Cease and Desist Orders: CDOs are adopted pursuant to CWC sections 1330113303. They are normally issued to dischargers regulated by WDRs and often remain
in force for years. CDOs are typically issued to regulate dischargers with chronic
non-compliance problems. These problems are rarely amenable to a short-term
solution. Often, compliance involves extensive capital improvements or operational
changes. The CDO will usually set a compliance schedule, including interim
deadlines (if appropriate), interim effluent limits (if appropriate), and a final
compliance date. CDOs may also include restrictions on additional service
connections (referred to as a "connection ban") to community sewer systems. These
have been applied to sanitary sewer systems but can be applied to storm sewer
systems as well. Violations of CDOs should trigger further enforcement in the form
of an ACL or referral to the AG for injunctive relief or monetary remedies.
Cleanup and Abatement Orders (CAO): CAOs are adopted pursuant to CWC
section 13304. They are generally issued to dischargers that are not being regulated
by WDRs. With the exception of ground water cleanup, CAOs are typically shortlived enforcement orders. CAOs are issued through an RWQCB action or by the
Executive Officer under delegation from the RWQCB Members pursuant to
CWC section 13223. Executive Officer-issued CAOs should be used when speed is
important, such as when a major spill or treatment plant upset has occurred and
waiting until the RWQCB can meet to approve a CAO would be inappropriate.
Violations of CAOs should trigger further enforcement in the form of an ACL or
referral to the AG for injunctive relief or monetary remedies.
Prohibitions: Basin plans may set forth appropriate prohibitions for various
categories of NPS pollution. In some cases, these prohibitions are written to allow
application of the prohibition to be waived during planning and permitting of projects
or activities covered by a water quality, management plan. A prohibition allows an
RWQCB to take direct and immediate enforcement action through issuance of CAOs,
even in the absence of WDRs. Fherefore, it allows RWQCBs to respond in a timely
manner where NPS pollution generated by certain activities is creating an emergency
or a problem which is not otherwise being remedied in an adequate or timely manner.
Modification or Rescission of Waste Discharge Requirements: In accordance with
the provisions of the CWC, and in the case of NPDES permits, the RWQCB may
modify or rescind WDRs in response to violations. Rescission of WDRs generally is
not an appropriate enforcement response where the discharger is unable to prevent the
discharge as in the case of a wastewater treatment plant.
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Referrals to the Attorney General or District Attorney: The RWQCB can refer
Violations to the AG or ask the appropriate county DA to seek civil or criminal
penalties. In either case, a Superior Court judge will be asked to impose civil or
criminal penalties. In some cases, the RWQCB may find it appropriate to request the
U.S. Attorney’s Office to review potential violations of federal environmental statutes,
including the CWA, Migratory Bird Treaty Act, or the Resource Conservation and
Recovery Act (RCRA). Enforcement actions taken by the RWQCB are civil actions.
In cases where there is reason to believe that specific individuals or entities have
engaged in criminal conduct, the RWQCB or Executive Officer may request that the
DA pursue criminal actions. Under criminal law, individual persons, as well as
responsible parties in public agencies and business entities, may be subject to fines or
imprisonment.

Administrative Civil Liability
ACL means monetary assessments imposed by an RWQCB. These actions are intended
to address past violations. If the underlying problem has not been corrected, the ACL
action should be accompanied by an RWQCB order to compel future work by the
discharger (e.g., CAO or CDO). The CWC authorizes ACLs in several circumstances,
summarized in Table 12:
TABLE 12. POTENTIAL MONETARY ASSESSMENTS IMPOSED BY AN RWQCB
CWC
Section

Type of Violation

13261

Failure to furnish report of waste discharge or to pay required fees.

13265

Unauthorized discharge of waste.

13268

Failure to furnish technical report.

13308

Failure to comply with time schedule.

13350

Intentional or negligent violation of CDO or CAO; violation of WDI~; or RWQCB
prohibition which results in pollution or unauthorized release of any petroleum
product.

13385

Violation of NPDES Permit, Basin Plan Prohibition, etc.

A summary of the "three-tiered approach," including practical examples of its
application in California, is presented in Table 13.

Implement TMDLs
The development and implementation of TMDLs for NPS impaired water bodies are
expected to enhance our ability to address NPS problems, consistent with the three-tiered
approach described above. Along with the TMDL, the State will develop
implementation plans that describe specific measures needed to achieve the point and
nonpoint allocations established by the TMDL. For point sources, the allocations will be
implemented through NPDES permits while NPS allocations are implemented through a
wider range of authorities and programs, including the use of applicable State
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enforcement authorities. Therefore, TMDLs are expected to promote the
implementation of the appropriate MMs that will achieve timely water quality
improvements that have not been achieved through the other approaches.
TMDLs will provide a more detailed approach to ensuring the implementation of the
appropriate NPS MMs and will provide a better framework for "triggering" more
stringent implementation. For example, TMDLs will (1) establish goals to judge the
performance of management programs; (2) create the ability to better assess the
effectiveness and appropriateness of MPs individually and collectively; (3) provide a
basis for determining when to use more stringent management options (e.g., WDRs or
other enforcement authorities); and (4) assist in prioritizing State’s staff and financial
resources when pursuing corrective actions.

Implement MMs in Regulation
NPDES- Storm Water
The two-phased program under CWA section 402(p) requires NPDES permits for
storm water discharges. In California, the federal NPDES Program is administered by
the SWRCB through the nine R.WQCBs. Since 1990, Phase I regulations have
required NPDES permits for storm water discharges for:
¯ Municipal separate storm sewer systems serving populations greater than
100,000,
¯ Specific industrial activities, and
¯ Construction activities disturbing land of five or more acres.
Phase I requires that individual NPDES permits be issued for municipalities greater
than 100,000 (in practice, the RWQCBs include many municipalities in urbanized
areas with populations less than 100,000 in the Phase I programs). Individual
municipal NPDES permits require implementation of structural and nonstructural
control measures to reduce pollutant loads from industrial, commercial, and
residential areas. Implementation of the NPDES Phase II Program will expand the
existing program to include all municipalities within urbanized areas and small
municipalities outside of urbanized areas with a population of at least 10,000 and a
population density of at least 1,000 persons per square mile. The program will also
expand to include construction sites that disturb between one and five acres.

California’s current and developing approaches to addressing urban runoff are and will
be consistent with both the NPDES and NPS Programs. In the interest of consistency
and comprehensiveness, the SWRCB and RWQCBs will ensure the implementation
of urban MMs in areas and activities currently regulated by the NPDES Phase I
Permit Program by incorporating the MMs into existing NPDES permits as the
permits are renewed (at five-year intervals). Similarly, the SWRCB and RWQCBs
will ensure that the NPDES Phase II permits will serve as the enforceable authorities
to implement the urban MMs in areas and activities covered under Phase II. As lead
agencies for the NPS Program, the SWRCB, RWQCBs, and CCC will ensure that all
NPS MMs not covered by the NPDES Phase I or Phase II permits are implemented
through other mechanisms identified within the NPS Program Plan.
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TABLE 13. DESCRIPTION AND USE OF THE THREE-TIERED APPROACH
Tier

Examples of the Three-Tiered
Approach in

Description of Approach

Tier One:

Landowners and resource managers implement MMs/~MPs
to achieve water quality standards. The RWQCBs may rely
Self-determined
on implementation of MMs and BMPs to demonstrate
Implementation of compliance with, but cannot excuse violation of, water
Best Management quality standards. Self-determined implementation is
Practices
encouraged through incentives and technical assistance
offered by State and federal programs that promote resource
stewardship to achieve water quality benefits and to comply
with statutory requirements. Agencies that provide such
programs include the SWRCB, RWQCBs, DOC, NRCS,
FSA, RCDs, and UCCE. Self-determined implementation is
encouraged through the recognition by landowners and
resource managers that this tier allows the discharger more
"self-determination" in complying with statutory
requirements than the more-stringent Tiers Two and Three.
Tier Two:
Regulatory- Based
Encouragement of
Management
Practices

There are two ways that RWQCBs can use their regulatory
authorities provided by the Porter-Cologne Act to encourage
implementation of MMs/MPs. First, RWQCBs may work
with landowners and resource managers to waive the
adoption of WDRs or a waste discharge prohibition on the
condition that MMs and BMPs will be implemented to
correct or prevent NPS pollutant(s) of concern. Second, the
SWRCB and RWQCBs may enforce MMs and BMPs by
entering into MAAs with other agencies that have authority
to enforce the implementation of appropriate MMs and
BMPs.

Tier Three

, RWQCBs can adopt and enforce requirements on any
proposed or existing waste discharge, including discharges
Effluent Limitations from NPSs. Although RWQCBs are generally precluded
and Enforcement from specifying the manner of compliance with waste
discharge limitations, in appropriate cases limitations may
be set at a level which, in practice, requires implementation
of MMs and BMPs. In addition, the SWRCB and RWQCBs
have a variety of enforcement tools--such as CDOs and
ACLs--that can be used in response to noncompliance.

,
¯
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¯
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*
*
¯

*
¯

¯
¯
¯
¯
¯
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Financial support for local
watershed stewardship
projects (CWA §319)
EQIP cost-share for
implementation
Sacramento Watershed
Program fostering
stewardship
Urban pesticide committee
education efforts
Workshops promoting the
Rangeland WQMP

MAAs with BOF/CDF,
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Provide Financial and Technical Assistance
Introduction
Strong stewardship by local stakeholders is critical to ensuring the successful
implementation of the MMs identified in the five-year plans. Self-determined
implementation can be encouraged through technical assistance provided by both
State and local entities. A priority in the Implementation Plan is for the SWRCB and
CCC to provide comprehensive technical assistance to local groups and landowners.
The State will identify additional agencies and develop agreements (MOUs) to
significantly increase the ease of acquiring and disseminating the most accurate and
current information possible. A goal of the SWRCB and CCC is to provide each
stakeholder with the information they require by coordinating efforts throughout the
State.

Funding (Financial Assistance)
The Program will depend largely on funding received through the CWA
section 319(h), State appropriations, and the contributions of other entities, including
local governments, nongovernmental organizations, and private individuals. Unless
additional funds are made available, it is possible that some of the activities contained
within this Program Plan will not be completed as proposed. It is anticipated that
implementation difficulties related to funding limitations will be identified and
addressed as provided for through periodic program reviews.
Available Program funding will be directed at supporting activities that implement the
MMs as identified in CAMMPR. Projects and staff positions at the SWRCB and
RWQCBs funded under the CWA section 319(h) must support the implementation of
MMs. This change will be included in the next CWA section 319(h) grant cycle
(FFY 2000).
Federal Funding
USEPA provides annual funding to the SWRCB for implementation of the
NPS program, pursuant to the CWA section 319. Since section 319 was
established by the reauthorization of the CWA in 1987, California has
received over $40 million to support the State’s NPS program. In 1999, the
federal allocation to support State NPS programs under CWA section 319(h)
was significantly increased in recognition that many of the most serious
remaining water quality problems are associated with NPS pollution.
California’s CWA section 319(h) funding level was increased from
$5.7 million in 1998 to $10.3 million in 1999.
In California, the CWA section 319(h) funds have generally been divided
between supporting State staff activities at the RWQCBs and the SWRCB and
funding NPS implementation projects. As the lead water quality agency in
California, the SWRCB receives the CWA section 319(h) funding from
USEPA through a cooperative agreement. The SWRCB and the RWQCBs
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prepare annual workplans for USEPA approval to specify the activities that
will be supported through these CWA section 319(h) funds. CWA section
319(h) funding is primarily for implementation activities; therefore, at least
80 percent of all CWA section 319(h) funds must be spent on implementation,
while no more than 20 percent may be allocated to planning and program
development activities.
NPS projects have been selected based on a competitive process administered
by the SWRCB and RWQCBs. Generally, an annual Request for Proposals
(RFP) is issued for projects that will reduce or prevent NPS pollution to
ground and surface waters. Eligible projects include the implementation1 of
MPs, TMDL implementation, technology transfer, demonstration projects,
pollution prevention, technical assistance, volunteer monitoring, and public
education. Nonprofit organizations, local government agencies, including
special districts (e.g., RCDs or water districts), and educational institutions are
the recipients of these funds.
Another important source of funding for NPS projects is the SRF. The SRF is
a low interest loan program established by the CWA to fund a wide range of
water quality projects, including the same types of projects that are eligible for
section 319(h) funding. Traditionally, the SRF and its predecessor, the Clean
Water Grant Program, have been used to fund publicly-owned treatment
works (POTWs) for sanitary sewer systems. However, the amendments to the
CWA that established the SRF allowed for expanded uses of the SRF beyond
the traditional POTW project. Capitalization for the SRF comes from an
annual federal appropriation, 20 percent of State matching funds and loan
repayments that revolve back into the SRF. Current assets (loans and cash) in
California exceed $1 billion. The utilization of these assets offers one of the
best avenues for funding the implementation ofNPS MMs and related
watershed implementation efforts.
To date, California has been a national leader in using the SRF to fund a wide
variety of expanded use projects. Examples of types of expanded use projects
that have been funded include:
¯ Stream restoration,
¯ Irrigated agricultural BMPs (improved methods of irrigation to reduce
salt and selenium loads to the receiving water),
¯ Animal feeding operation BMPs (on-site improvements at small dairies
that do not meet the USEPA definition of a point source),
¯ A vineyard to demonstrate BMPs and sustainable viticulture,
¯ Forestry BMPs (removal of dead and dying trees in the Lake Tahoe
Basin),
¯ On-site septic system rehabilitation,
¯ Storm water treatment (including wetlands treatment),
¯ Wetlands preservation,
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Marina education and improvements,
Water quality enhancements to flood control, and
Estuary enhancement.
Using the fund to address all types of water quality issues regardless of
whether it is a POTW, NPS, etc., is beneficial. In so doing, the SRF will help
to foster the watershed approach. The SWRCB (who administers the SRF) is
currently developing a formal policy regarding the funding of expanded use
projects, including NPS projects. Once this policy is adopted, the expanded
use projects will be given appropriate consideration in comparison to the
traditional POTW projects.

State Funding
State funds have been earmarked for NPS Program development and
implementation. These funds support SWRCB staff to develop MMs, the
Strategy, and the Implementation Plan; develop and oversee formal
agreements and informal partnerships; provide technical assistance; and
provide public participation, education, and outreach. Additional funds are
earmarked to develop and implement a program to track the effectiveness of
MMs.
Currently, State monies fund NPS pollution prevention and reduction efforts
at the SWRCB and RWQCBs in four of the six management categories:
agriculture, forestry, hydromodification, and wetlands/riparian areas. Through
¯ State General Funds, the SWRCB and the RWQCBs update and revise basin
plans regarding the effects of subsurface agricultural drainage on the State’s
waters. Staff also review forestry activities to ensure control of NPS
pollution. Primary activities include: (1) the review of timber harvest plans,
(2) consultation with federal agencies on silviculture, mining and grazing on
forest lands, (3) evaluation of corrective actions, (4) development of water
quality criteria and guidelines for treatment and disposal, (5) regulatory
actions, (6) laboratory quality assurance, and (7) coordination of data
management. The SWRCB and the RWQCBs administer the water quality
certification program authorized through the CWA section 401. CWA
section 401 requires that any applicant for a federal license or permit to
conduct any activity which may result in a discharge to navigable waters
obtain a certification from the State that the discharge will comply with the
applicable provisions of CWA sections 1311, 1312, 1313, 1316, and 1317
(essentially State water quality standards). Generally speaking, CWA
section 401 applies to dredge and/or fill permits issued by the USACOE,
pursuant to CWA section 404 or hydropower generation facility licenses
issued by the FERC.
Starting in 1999, the baseline allocation of the SWR.CB has been augmented
by $3.9 million to develop TMDLs, a necessary first step in reducing NPS
pollution in impaired watersheds. While these funds will not support
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implementation of TMDLs, SWRCB and RWQCB staffs will participate in
stewardship groups and assist community-based watershed monitoring
programs.

Funds are also provided to on-the-ground pollution prevention and reduction
activities through two funding sources: the Delta Tributary Watershed
Program and the Agricultural Drainage Management Program (ADMP)
authorized under Proposition 204. The Delta Tributary Watershed Program
was awarded, on a one-time basis, $14.5 million for rehabilitation projects in
the watersheds tributary to the Sacramento-San Joaquin Rivers Delta or the
Trinity River. Most of these projects will begin in 1999 or early 2000. Of the
$30 million set aside for the ADMP, $27.5 million was for low interest loans
and $2.5 million was for the nonfederal share of a project specific to the
Salton Sea. The loan fund can be used for the treatment, storage, conveyance,
reduction, or disposal of agricultural drainage water that if discharged
untreated would pollute California’s waters.
Request for Proposals
Each year the SWRCB and USEPA release RFPs for watershed planning and
implementation projects to reduce, eliminate, or prevent water pollution and to
enhance water quality. The RFP contains information concerning project
requirements, anticipated funding levels, the review process, and selection
criteria, and an application form is included that serves as the proposal. Funds
made available are typically offered under the authority of Federal
CWA section 205(j) Water Quality Planning and Assessment or CWA
section 319(h) NPS Implementation Programs. However, in 1997 and 1998,
the SWRCB offered $15 million made available through Proposition 204, the
1996 Bond Act.
The SWRCB and RWQCBs view the funding of projects consistent with
priorities identified in the RFPs as an important tool in managing NPS
pollution. Beginning with the calendar year 2000, RFP projects must
implement actions that achieve NPS MMs goals and objectives to receive
funding.
The funds contracted out under the P,.FPs represent half of the federal NPS
funds California receives. The Program recognized several years ago the need
to better track and evaluate the effectiveness of these projects. Working with
UCD ICE, the State is working (I) to promote information exchange and
coordination among watershed groups; (2) to geographically track the
implementation of MMs; and (3) to determine the effectiveness of CWA
section 2050) and 319(h) projects in protecting beneficial uses and improving
water quality. Effective with the 1999 RFP, all selected projects’ contractors
must complete a one page contract summary (format provided by SWRCB)
within three months of the contract execution. The SWRCB will make the
summaries available to the public, including posting them on the SWRCB’s
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NPS web site. At the completion of each funded project prior to final
payment, all projects must complete a project survey form supplied by the
SWRCB. At the same time, SWRCB and RWQCB staffs may survey project
location and aerial extent using global position equipment. The information
gathered will be entered into an internet-accessible geographic information
system (GIS) and be provided as part of the required annual, biennial, and
five-year cycle reports. In addition, information concerning each CWA
section 319(h) funded project is being entered into a USEPA mandated
tracking system known as the Grants Reporting and Tracking System (GRTS)
to further aid in fiscal management, accountability, and the exchange of
information.
Through these RFPs, the SWRCB, RWQCBs, and USEPA, Region 9, are
encouraging watershed management as a means to ensure high quality waters,
maximize the use of limited resources, and develop partnerships among all
stakeholders of watersheds to address water quality issues. In this respect,
grants offered through RFPs are being integrated under the SWRCB’s and
RWQCB’s WMI to ensure the most efficient use of the funds. Local
stewardship and partnerships among governmental agencies and private
interests are vital parts of the type of watershed management envisioned.
Involvement of stakeholders throughout a watershed is a critical feature of
watershed management that will provide for sustained, long-term
improvements in the beneficial uses of water and water quality.
Implementation activities identified in a watershed management plan or
similar comprehensive efforts to achieve sustained improvements in water
quality and natural resources are a priority. CWA section 2050) provides
water quality planning funds, and CWA section 319(h) provides NPS
implementation funds. The funds provided via RFPs are not intended to be
used as the sole or principal source of support for local resource management.
Other Agencies Sources
Collaboration with the MBNMS
The CCC and MBNMS WQPP are working to develop coordinated grants
among numerous nonprofit organizations improving water quality and
restoration. This coordination of funding is intended to help nonprofit
organizations obtain grant assistance, coordinate the expertise of the numerous
groups working on NPS pollution, and identify a regional framework to guide
future projects.
Technical Assistance

Introduction
The SWRCB, RWQCBs, and CCC recognize that individuals, watershed
groups, and communities have varying levels of technical and f’mancial
capabilities related to water quality protection and restoration and the
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protection of beneficial uses. In particular, the level of expertise available at
the local and/or watershed level during project planning, design, and
implementation can have a significant effect on the time and effort needed to
implement practices to address NPS pollution. Technical and financial
assistance is needed for those who plan and manage resources (e.g., planners,
forest managers, public works staff, harbor masters, watershed groups) and
those whose activities alter the landscape or affect the water column
(e.g., farmers, road builders, boat hull cleaners).
Types of technical assistance include MP manuals, training, assistance in
developing ordinances and regulations, modeling to predict and assess the
effectiveness of any additional NPS MMs, and the development and
management of databases to track implementation of MMs, monitoring data,
and land use changes. Technical assistance also includes demonstration
projects and other innovations to protect water quality and designated uses.
Financial assistance includes both grants and low-interest loans.
Goals
A priority goal of the NPS Program is to provide technical and financial
assistance to local governments and the public in assessing watershed
conditions and implementing applicable MMs to address identified problems.
The NPS management agencies will also work with other federal, State, and
local agencies, as well as other private experts where feasible, and will
encourage them to use their expertise. Specific objectives include:
¯ Conducting an ongoing assessment of training and technical and financial
assistance needs;
¯ Providing for the transfer of information on technical and financial
assistance including available tools, training courses, grant and loan
opportunities, and contact information;
¯ Improving technical tools;
* Providing technical training for resource managers, landowners and land
operators, and the public; and
¯ Providing financial assistance for on-the-ground implementation of MMs
and MPs for each land use sector (i.e., agriculture, forestry, urban,
marinas, hydromodification, and wetlands).
The NPS Program will also support technical and financial assistance efforts
within other agencies. Examples of existing technical assistance efforts
include:.
¯ UCCE and NRCS currently provide technical assistance to the livestock
industry and rangeland owners and managers through the California
Rangeland Water Quality Management Program (CRWQMP);
¯ The Califomia Stormwater Quality Task Force (SWQTF) provides
assistance to municipal agencies and other dischargers subject to existing
storm water permits, while the MURP has been developed to help smaller
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¯
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¯

municipalities (less than 100,000 in population) develop runoff control
programs to protect water quality and prepare for pending storm water
permits;
The MURP has been developed to help smaller municipalities (less than
100,000 in population) develop runoff control programs to protect water
quality and prepare for pending storm water permits;
The CCBN and San Diego Safe Boating and Environment Coalition are
devoted to identifYing education and technical assistance needs regarding
environmentally sound boating and to providing networking
opportunities;
The SWRCB TMDL Program is focusing technical assistance efforts on
assessing water conditions and, to the maximum extent practicable, on
working with local interests on the collaborative identification of:
(1) watershed problems, (2) desired future conditions, (3) numeric targets,
(4) allocations of allowable pollution, and (5) implementation.
The CCC is committed to make available and provide training for use of
its Watershed Analysis Tool for Environmental Review (WATER).
WATER is a GIS-based analysis tool that connects land use information
to water quality in watersheds of the Monterey Bay area, and thus
enabling selection of the appropriate MMs for implementation in those
particular watersheds. The CCC’s permit tracking system also provides a
valuable tool for tracking land use activities.
The NPS Program’s future efforts in identifYing and mapping CCAs will
allow the implementing agencies to direct their resources to coastal areas
faced with water quality threats that accompany new and existing
development.

Actions
The SWRCB, RWQCBs, and CCC are committed to providing technical and
financial assistance through 2013. New and changing needs and opportunities
will be identified annually and outlined in each five-year implementation plan.
Beginning in State FY 1999-2000, the SWRCB and RWQCBs will provide
CWA section 319(h) grants for projects that implement NPS MMs and/or
provide for watershed restoration. In State FY 1999-2000, the CCC approved
$500,000 in local assistance grants to LCP work programs for eight coastal
cities and counties, all of which include NPS requirements or guidelines.
In the short term, the SWRCB has identified the provision of technical
assistance as a priority objective in the 1999 CWA section 319(h) RFP. The
CCC identified technical and financial assistance as a priority for the
State FY 1999-2000 CZMA grants workplan (the CCC is providing funding
for projects that develop technical assistance tools, such as technical guidance
and model ordinances). The SWRCB and USEPA are also investigating using
the Clean Water SRFwa permanent source of low-interest funding for highpriority water quality projectsmfor addressing a variety of other NPS and
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estuary water quality issues. Other actions are identified in the
Implementation Plan.
G. Track, Monitor, Assess, and Report
The NPS Program must establish mechanisms to determine success in achieving shortand long-term goals. We must:
¯ Track MM implementation,
¯ Monitor-the program’s effectiveness in controlling pollution,
¯ Assess success in achieving our objectives and milestones, and
¯ Report on program effectiveness.
Our efforts to demonstrate program effectiveness are guided by existing federal and
State requirements. Section 319(b) of the CWA specifies the minimum contents of State
NPS management programs including "’(viii) A description of the monitoring and other
evaluation programs that the State will conduct to help determine short- and long-term
program effectiveness." Federal guidance also requires the states to periodically review
and evaluate NPS management programs using environmental and functior~l measures
of success and to revise NPS assessment and management programs at least every
five years~5. Section 6217 of CZARA requires monitoring techniques to evaluate the
success of the MMs in reducing pollution loads and improving water quality.~6 A
monitoring program will also help fulfill the legislative mandate of the Comprehensive
Coastal Monitoring Strategy required by Assembly Bill (AB) 1429. It stated, in part:
"Sound water quality management decisions require a solid base of information
collected from a variety of sources ... improved monitoring, or in some cases improved
coordination of existing programs, will be necessary for the State of California to
achieve a systematic understanding of NPS pollution and to measure the effect of efforts
to reduce this water pollution source."
A comprehensive monitoring strategy for the NPS program will soon be complete. This
strategy will be designed to provide objective, quantified answers to broad management
questions. These questions are then refined into more discrete monitoring objectives that
will shape the design of specific monitoring programs. The monitoring strategy will
focus primarily on answering the first two questions posed below while coordinating
with other monitoring programs to effectively answer all questions.

~5 In 1996, USEPA released a CWA section 319(h) guidance document requiring states to upgrade their NPS programs
consistent with nine key elements in order to achieve "Enhanced Benefit Status." In a January 1999 memorandum,
J. Charles Fox, USEPA Assistant Administrator, reiterated the requirement and outlined the process for approval of
upgraded NPS Programs.
16 NOAA and USEPA in accordance with these statutory mandates provide additional specifics for the monitoring and
tracking of MMs in their January 1993 Coastal Nonpoint Pollution Control Program - Program Development and
Approval Guidance.
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I. Are MPs to reduce polluted runoff being implemented (Tracking or Implementation
Monitoring17) ? Our efforts will focus on tracking MM implementation and determine
whether practices are implemented in accordance with relevant standards and
specifications.

2. Are the MPs effective in avoiding or minimizing pollution generation (Effectiveness
Monitoringts, Compliance Monitoringl9)? We will develop a monitoring strategy that
measures the effectiveness of MPs for agriculture, forestry, urban sources, and marinas.
3. Is water quality being protected and are narrative and numerical water quality criteria
being achieved (Baseline Monitoring;°, Compliance Monitoring) ? We will coordinate
with ongoing regional monitoring efforts and point-source compliance monitoring to
identify impairments and determine the extent, causes, and sources of impairment.

4. ls reasonable progress being made toward reducing NPS polluted runoff?. We will
review tracking and monitoring information through external review committees and
TACs and assess the state of the Program.
Implementation of the MMs through MPs can be considered a "technology-based"
approach to NPS pollution control. Application of MPs will reduce NPS pollutant
loadings and improve water quality. As such, tracking the extent of MM implementation
(and the associated MPs) will provide the initial measure of NPS Program success. Due
to the areal extent and scale of NPS problems, improvements in water quality will take
time. Ultimately, however, the long-term success of the NPS Program must be
measured by corresponding improvements in water quality. This water quality-based
approach to assessing success will be accomplished through the SWRCB’s development
of a comprehensive surface water quality program, to the extent that funds are available,
by January 1, 2001, pursuant to section 13181(c)(1) of the Porter-Cologne Act. The
comprehensive water quality program will address, among other issues, the following:
¯ To the extent possible, a determination regarding the extent to which existing water
quality objectives are being met;
¯ To the extent possible, a determination regarding the sources of pollution in areas
where objectives, standards, and guidelines are not being met; and
¯ Methods for determining the degree of improvement or degradation in coastal water
quality over time.

~7 Implementation monitoring assesses whether activities were carried out as planned. It does not necessarily include
water quality measurements. Our efforts to track whether BMPs were performed follow under this type of monitoring.
~8 Effective monitoring evaluates whether the specified activities (e.g., individual management practices, timber sale,
construction project) had the desired effect. Monitoring definitions are described further in USEPA (1991).
~9 Compliance monitoring evaluates whether a water quality standard is being met.
2o Baseline monitoring characterizes existing water quality conditions and establishes a database for planning or future
comparisons. Continued baseline monitoring may become trend monitoring.
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Prior to development of the comprehensive monitoring program, the SWRCB will,
pursuant to section 13192 of the Porter-Cologne Act, on or before November 30, 2000,
assess and report on the SWRCB’s and RWQCBs’ current surface water quality
monitoring programs. Important elements to be considered in this report include, but are
not limited to, the following:
¯

¯

The physical, chemical, biological, and other parameters that a comprehensive water
quality monitoring program should collect and evaluate in order to determine
ambient water quality; and
A strategy for assessing and characterizing discharges from NPS pollution.

In addition, the SWRCB, pursuant to Porter-Cologne Act section 1318 l(b)(1), will
prepare and complete an inventory of existing water quality and monitoring activities
within State coastal watersheds, bays, estuaries, and coastal waters, by January 1, 2000,
to the extent that funds are available for this purpose.
Tracking Management Measure Implementation
Tracking MM implementation is the simpler, more straightforward component of the
monitoring strategy. The MMs are directly implemented on ground via MPs. MPs are
implemented by the landowner or user because of their stewardship approach to land
use; it makes business sense; or it is in response to regulatory pressures or requirements,
such as to meet waste discharge or other permit requirements.
This tracking program will be broad-based and inclusive of all MM categories and water
bodies in California. A tracking program is currently being designed to identify:
¯ What MMs are implemented,
¯ Where MMs are implemented,
¯ Who is implementing them,
¯ When they are implemented,
¯ Why they are being implemented (e.g., because of self-interest, regulatoryencouragement, or regulation), and
¯ Which agencies and programs are supporting implementation?
The tracking program will also include specific performance measures and goals that can
be used at the end of the five-year period to determine the scope and extent of MM
implementation. Combined with the effectiveness monitoring (described below), it will
allow us to gauge the success of program implementation efforts. An example of a
performance measure would be "the number of approved farm plans which implement
relevant agricultural measures." Examples of performance goals would be (1) "to have
in place approved farm plans for 80 percent of the farms in each watershed" or
(2) "implement agricultural MMs or MPs on 80 percent of farm lands in each
watershed." The five-year review will be comprehensive in scope, addressing all of the
measures and broken out on a watershed basis, to the extent possible. The measures and
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goals will be developed through an interagency effort which will include public
involvement, such as the IACC and the Assessment TAC.

The State recognized several years ago the need to better track and evaluate the
effectiveness of these projects. Through contracts with UCD ICE, the State is working
to: (1) promote information exchange and coordination among watershed groups;
(2) geographically track the implementation of MMs; and (3) determine the effectiveness
of CWA sections 2050) and 319(h) projects in protecting beneficial uses and improving
water quality. All selected projects must complete a one-page contract summary which
the SWRCB Will make available to the public. At the completion of each funded
project, all projects must complete a project survey form and agency staff may survey
the project location and determine the aerial extent of MM implementation. The
information gathered will be entered into an internet-accessible GIS and be provided as
part of the required annual, biennial, and five-year cycle reports.
This MM information will augment information already collected for watershed projects
in California. Data on the over 1,000 conservation, mitigation, and restoration projects
being developed and implemented throughout California resides on-line in the Natural
Resource Project Inventory (NRPI). NRPI is a cooperative data-collection effort of
environmental scientists at the UCD-ICE and over 30 private, State, federal, and
international organizations interested in environmental protection2~. The goal of NRPI is
to make project and group information accessible to anyone who wants to review current
activities in their region or statewide.
NRPI is an expansion of previous inventories such as the California Watershed Projects
Inventory (CWPI) supported by the USEPA, the SWRCB, and Cal/RA and the
California Ecological Restoration Projects Inventory (CERPI) supported by the USEPA,
the Society for Ecological Restoration, and DOC. NRPI also integrates newer efforts,
such as the Biological Resource Division’s Mendocino Coast Metadata Inventory and the
California Interagency Noxious Weeds Coordinating Committee’s Noxious Weeds
Projects Inventory. Environmental planmng activities and agreements such as Habitat
Conservation Plans, Natural Community Conservation Plans, and other resource-based
plans will also be candidates for the NRPI database22. Beginning with the 1998 CWA
sections 205 (j) and 319 (h) grant projects, all project contractors are now required, prior
to final payment, to complete a post-project survey form that the SWRCB will provide to
ICE for inclusion in NRPI.

2~ NRPI is supported by the CBC whose 37 members include nine regional associations of county supervisors, 15 State
agencies, UC, and the CARCD. Each of these members has designated one expert to bring in data from his or her
respective agency. This information is then entered into the NRPI database/web page designed and hosted by the ICE.
Participation by the CBC signatories is augmented by a growing list of data contributors including UCCE, the CRMP
Council, and the Klamath Watershed Coordination Group.
22 The NRPI structure will allow core searches of all underlying inventories at the same time. Each NRPI record points
to the separate underlying inventory for more detailed information. The inventories also exist separately and can be
searched independently. Each dataset will also be referenced spatially in a GIS, allowing the creation of dynamic maps
of projects, groups, and datasets.
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Because of ICE’s long history of developing and applying natural resource science to
environmental issues, computer resource infrastructure, and the synergistic effect of so
manyparticipating agencies, the SWRCB has committed to use NRPI as the primary
means to track implementation of MMs. In the spring of 1999, the SWRCB executed a
contract with ICE to modify NRPI’s data structure and to redesign the reporting form
used to inventory projects to capture information specific to the implementation of the
MMs and to further populate the database. Information collected from all participating
entities will include such items as_ implementing programs, authorities, MMs, and
graphic coordinates. Modifications will also include a link to the SWRCB’s GeoWBS
which contains the CWA section 303(d) Impaired Water Body List.
Besides the NRPI, the CCC also has a system for tracking permitted land use activities.
Currently, there is a wetland-specific component contained in the more general Permit
Tracking System. The CCC is prepared to develop similar runoff-specific tracking
elements to allow for the tracking of MM implementation for preventing and controlling
NPS pollution.
Monitoring the Effectiveness of Management Practices
With the tracking system underway, the next component of the monitoring strategy is
documenting and evaluating the effectiveness of the NPS pollution control practices.
Establishing the effectiveness of the State’s efforts to control NPS pollution will be a
long-term, complicated, and expensive commitment for the following reasons:
¯ Nature of the NPSs of pollution are typically diffuse and difficult to define.
¯ NPS pollutants are varied and include sediment, nutrients, pathogens, salts, toxic
substances, petroleum products, and pesticides.
NPS pollution is extensive and spread over the entire State (155,000 square miles)
and is not limited to specific outfalls. There are over 4,000 water bodies listed in the
SWRCB’s GeoWBS, of which 480 are listed as impaired.
¯ Watersheds are complex, and multiple sources within a watershed may contribute to
the same pollutant.
¯ There is usually a substantial lag time between implementation of MPs and response
in the watershed.
¯ The need for water quality monitoring, both qualitative and quantitative, is exter~ive.
¯ There are limited resources for water quality assessment.
¯ Regulatory authority is complex. Over 31 State agencies have NPS regulatory
authorities and programs.
However, determining MM effectiveness is critical to understanding how MPs avoid
pollution generation and improve water quality. The lead agencies are currently
designing this component of the monitoring strategy. In the spring of 1999, the SWRCB
executed a contract with UCD to develop a comprehensive monitoring program to assess
the functioning of MPs. The comprehensive monitoring program will:
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¯
¯

Establish criteria to assess the functioning of MPs;
Monitor practices in each major pollution source category (i.e., agriculture, forestry,
urban sources, marinas, and hydromodification);
¯ Monitor long-term at least one watershed within the jurisdiction of each of the nine
RWQCBs;
¯ Integrate NPS monitoring with other monitoring programs, including citizen
monitoring programs; and
¯ Report monitoring information to all interested parties.

The Program Plan’s monitoring will focus primarily on the on-site evaluation of MP
effectiveness and their ability to avoid pollution generation. Pollution control success
criteria will be developed for each major pollution source category (i.e., agriculture,
forestry, urban sources, marinas, and hydromodification). These criteria will be
grounded in simple, empirical observations of the effectiveness of MMs performed by
landowners or community members. UCD will review potential indicators and develop
a preliminary list of criteria. These criteria will be reviewed by panels of agency,
industry, and community members. A suite of candidate measures will be tested in the
field during the pilot phase of the monitoring program (year 2000). This pilot phase,
called the Functioning Assessment Criteria Test (FACT), will be implemented by UCD
with the support of community volunteers, landowners, and qualified monitoring
experts. From FACT’s success we will develop a broader effectiveness-monitoring
program that will evaluate all MM sectors by the year 2013.
The P~WQCBs are currently targeting two impaired water bodies per year in each region
for developing TMDLs. Following TMDL development and adoption into the basin
plan, the I~WQCBs will begin TMDL implementation. We will target our NPS
monitoring in those watersheds where NPS pollution is a significant contributor to water
quality impairment. Monitoring will need to continue in these watersheds over many
years to accurately document changes in pollutant loads and the effectiveness of MPs.
The lead agencies will work with other agencies, key stakeholders, and citizen
monitoring programs to craft a long-term monitoring strategy. At a minimum, the
strategy should be designed to implement base-line monitoring one watershed per region
per year for ten years.
Various effectiveness-monitoring programs are ongoing and will be evaluated during the
pilot phase (FACT) so that the most beneficial comprehensive strategy can be
developed. Furthermore, these monitoring programs will be augmented rather than
replaced. This is particularly true in the forestry arena where the proper implementation
and effectiveness of forestry MPs is being evaluated by the Monitoring Study Group
(MSG). This MSG was created by the California BOF to determine how effective the
Forest Practice Rules (FPR) are in protecting water quality. The CDF implemented
hillslope monitoring in 1996 on 50 randomly selected Timber Harvesting Plans (THPs)
in Humboldt and Mendocino Counties to provide information on forest practices within
the range of Coho salmon. The program expanded in 1997 and 1998 to evaluate THPs
throughout the State. Evaluation of 150 THPs occurred in areas with the greatest risk to
water qualitymroads, skid trails, landings, watercourse crossings, and watercourse and
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lake protection zones (WLPZs). In total, approximately 150 FPR requirements were
evaluated. From this monitoring study, forestry regulators will determine whether
erosion problems on hillslopes were due to improperly implemented FPRs or the
inadequacy of the FPRs.
In the agricultural arena, the Dairy Quality Assurance Project has developed a method
for measuring the effectiveness of dairy nutrient MPs. The crux of the method is dairy
inspections by certified third party inspectors. The method of inspections is under
development and will be assessed for possible use in evaluating other MMs.

Since our effectiveness monitoring will focus primarily on the on-site evaluation of MPs,
we must coordinate with other monitoring programs to ensure an accurate assessment of
the effects of NPS pollution on aquatic resources. A blend of monitoring programs to
achieve multiple objectives will be the most effective long-term monitoring strategy.
This blending of objectives can only occur through active program coordination. First, a
subcommittee of the IACC will focus on assessment to improve interagency
coordination of monitoring programs. Second, the SWRCB and RWQCB staffs will
continue intra-agency coordination through the Monitoring and Assessment Team.
Third, SWRCB and RWQCB staffs will continue to work on existing monitoring
programs such as: (1) the Comprehensive Coastal Monitoring Strategy; (2) CALFED’s
Comprehensive Monitoring, Assessment, and Research program on the San Francisco
Bay-Delta; (3) the Regional Monitoring Program of the San Francisco Bay; (4) the
Central Coast Regional Monitoring Program; (5) the Sacramento River Toxic Pollutant
Control Program; (6) the Southern California Bight Program; (7) U.S. Geological
Survey’s (USGS) National Water Quality Assessment Program (NAWQA); and
(8) USGS’s National Irrigation Water Quality Program.
An example of specific questions being posed for State monitoring include measuring
the effectiveness of MPs to reduce contamination of surface and ground waters by
synthetic pesticides and fertilizers. The State will work with CDPR, U.S. Department of
Agriculture (USDA) (NRCS, USFS, FSA, and RCD), the agricultural community,
agricultural producers, researchers, and other public interests to design a-set of trials to
compare movement of nutrients and pesticides both before and after implementation.
Because of the emphasis in the NPS Program on self-determined pollution prevention,
landowners, farmers, ranchers, boat owners, and community members will often monitor
the effectiveness of their own practices, interpret the results, and, if necessary, modify
their practices. In the next 15 years, SWRCB and RWQCB staffs will improve
community-based watershed monitoring efforts by: (1) developing and reviewing new
methods for monitoring MM implementation and effectiveness; (2) disseminating
quality assurance requirements; and (3) increasing training opportunities. Technical
resources will be developed and distributed statewide. These include standard
monitoring protocols, quality assurance plans, guidance on how to start a communitybased monitoring program, and data storage and retrieval mechanisms. Monitoring
protocols will be designed to evaluate MP effectiveness and optimize data comparability
between watersheds. However, efforts will be made to tailor protocols to stakeholder
needs and geographical diversity. Guidance on quality assurance will identify the data
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quality needs of important programs such as TMDLs. Training in monitoring design,
monitoring techniques, data interpretation, quality assurance, and database management
will continue. The SWRCB and RWQCB staffs will continue to support regional
steering committees that foster partnerships among local, State, and federal governments
and business, industry, and volunteer groups. If funding permits, the SWRCB will
develop a statewide small grants program to support volunteer monitoring efforts.
The SWRCB and RWQCBs will work to resolve concerns about confidentiality of data
collected voluntarily by landowners on their own practices. Sharing data will be
beneficial in transferring knowledge about the success of certain practices. However,
landowners may fear that regulators may use data to require additional monitoring or
permit MPs. These concerns should be aired and addressed through discussions with
agency staff, landowners, and appropriate industry representatives. Hopefully,
successful solutions, such as the third party inspections developed in the Dairy Quality
Assurance Project, can be achieved.
Resource needs identified by this work will form the basis for future resource requests to
the State. SWRCB and RWQCB resources are inadequate for statewide comprehensive
water quality monitoring. SWRCB is working to procure funding for those currently
unfunded monitoring and assessment activities that are of central importance to the
SWRCB’s programs. The funding strategy will seek to fund key activities that meet
multiple program mandates. This selection of the activities to be funded is based on
overlapping needs for data that can best be addressed by an integrated monitoring and
assessment effort. One of the key activities identified by management is to develop a
compliance-monitoring program for NPS pollutants. We will seek a broad base of
funding support from federal, State, and local government sources.
Assessing Internal Program
Evaluating the success of the NPS Program will include the elements of tracking and
monitoring noted above. However, it will also include a systematic evaluation of
whether we have achieved the short- and long-term goals of the program. To do this,
staffs from the SWRCB, CCC, and other agencies will participate in the Assessment
TAC to conduct biennial reviews and report on issues such as:
1. Completion of the activities identified in the five-year implementation plans and the
attainment of their associated performance measures;
2. Performance of the system(s) (e.g., NRPI and the CCC’s permit tracking system)
used to track the implementation of MMs;
3. Effectiveness of the implemented MMs;
4. Involvement of the appropriate federal and State agencies in implementing the
Program Plan and the mechanisms of agency participation (e.g., MOUs/MAAs [see
Table 10]);
5. Public participation;
6. Coordination of agency and public activities via the IACC;
7. Identification of additional needs for public education and technical assistance;
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8. Evaluation of the overall program performance and the program’s ability to stay on
schedule for full implementation of all identified MMs by 2013; and
9. Recommendations for program improvement.

In addition, the biennial review/workshop will discuss funding for implementation of the
Program Plan. Issues to be discussed will include, but are not limited to, the following:
(1) significant funding needs integral to the success of the Program Plan; (2) an analysis
of funding mechanisms that can be used to continue needed MM development and
research; (3) monitoring activities; and (4) long-term funding such as CWA
section 319(h) grants, the State budget process, and statewide initiatives.
Reporting Program Effectiveness
The monitoring data will need to be routinely interpreted, assessed, and reported to the
community of resource managers, landowners, farmers, ranchers, industry, and
environmentalists who are interested in NPS pollution prevention. In this way, the
reviewing audience can use the information on effectiveness of MMs to redesign and
retest those practices.
Three separate reporting efforts are integral to the NPS Program. First, SWRCB and the
CCC will provide biennial reports of its progress in meeting its objectives and
performance measures. These reports will assess program success and recommend
modifications to MMs and their implementation. These reports will be available to the
public, implementing agencies, the Legislature, USEPA, and NOAA. Second, the
SWRCB and RWQCBs provide a performance report semi-annually to USEPA. This
performance report covers NPS activities funded by CWA section 319(h) funds. The
report lists major accomplishments, describes progress towards future accomplishments,
and accounts for tasks that are behind schedule. The third report is the annual progress
report on NPS programs and projects funded by CWA section 319(h). This report,
authored by SWRCB and RWQCBs, focuses on the progress made in meeting
milestones identified in the annual CWA section 319(h) workplan.
The State will improve the on-line inventories of watershed projects (e.g., N1LPI, CWPI)
and monitoring programs. Efforts will ensure that the NPS monitoring program data are
integrated into the comprehensive, user-friendly water quality database system called
"System for Water Information Management" (SWIM) that is being developed by the
SWRCB. The ultimate goal of SWIM is an on-line accessible database of real
monitoring results. These data will be accessible for public and agency use and will
enable participants to have equal use of data in developing comments and revising
strategies.
H.

Overall Program Assessment - Refining the Program
Making the Program information available for external review not only bestows a certain
degree of credibility to the Program, it also enables public participation in the periodic
assessment and refinement processes. Public involvement is encouraged through the
Assessment TAC created by the IACC. The Assessment TAC will then cooperate with
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the other TACs (Technical Assistance, Education, and Regulation) to propose
modifications to the NPS Program which may include:
¯ Shifts in Program efforts (e.g., additional target watersheds and additional MMs),
¯ Strengthening individual NPS-related programs (e.g., expediting MM
implementation and increasing enforcement, when appropriate),
¯ Improving agency coordination,
¯ Increasing public education and participation, and
* Increasing funding.
Modifying and Adding Additional Management Measures
One of the biggest challenges facing the NPS Program is providing for the
implementation of"additional MMs" where water quality is impaired or threatened even
after the implementation of California’s MM goals. It is important for California to
identify waters that are not attaining or maintaining applicable water quality standards
and to identify and develop additional MMs to address persistent water quality problems.
Goals
Our overall goal is to develop a continuing process for identifying and implementing
additional MMs that include milestones for implementation, evaluation, and, as
necessary, revision. These additional MMs will be developed when needed to attain
and maintain water quality standards.

New Management Measures
In developing the Program Plan, California identified the following additional MMs:
¯ Education MMs for Agriculture, Forestry, Hydromodification, and Wetlandq.
California added Education/Outreach MMs to reflect the State’s intention to
promote public awareness and involvement in controlling NPS pollution (the
g-Guidance included education MMs for the urban and marinas sectors only).
Nearly all of the TACs recommended that California enhance public education
so that individuals can take responsibility and make the cooperative approach
work.
¯ post-Harvest Evaluation for Forestry. The post-harvest evaluation for forestry
will help evaluate the successful implementation of the State’s forest practice
requirements. From this evaluation, appropriate changes to or oversight of the
requirements can be develol~l. "rhis evaluation of the forest practice
requirements has been initiated and is described in the Monitoring Section.
¯ Marina Solid Waste Facilities. In addition to operating and maintaining these
facilities, there is a need to suppor~ the installation of waste management
facilities.
Process for Developing Additional Management Measures
California will conduct the following activities related to additional MMs:
¯ Ensure agency and public participation in developing and implementing the
additional MMs.
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¯ Coordinate review of CZARA section 6217(g) MMs and identify an initial set
of additional MMs that are applicable for implementation in California.
¯ Involve the Assessment and/or Technical Assistance TACs, created by the
IACC, to identify and recommend additional MMs.
¯ Develop a process for identifying and implementing additional MMs to address
"additional" pollutant sources (e.g., resource extraction and abandoned mines,
pitch canker [forestry], water conservation, and aerial deposition).
¯ Implement additional MMs in next five-year implementation plan.
¯ Track MM and MP implementation and review and assess effectiveness.
¯ Implement a long-term strategy for addressing pollution from active and
inactive mines. (Active and abandoned mines are a significant source of NPS
pollution as shown in Table 3 and discussed below.)

Abandoned Mines
Introduction
The SWRCB is the lead agency for control of water pollution by any source,
including abandoned mines. However, there is no specific, comprehensive
program at either a State or federal level for cleaning up abandoned and
inactive non-coal mines. Rather, abandoned and inactive mine cleanup is
carried out under a variety of State, federal, and local programs.

Over a century of mining since 1849 has let~ California with literally tens of
thousands of small abandoned "hardrock" mines. Although not significant
polluters individually, they ot~en contribute cumulatively to chronic toxicity in
affected watersheds via metals loading. Similarly, abandoned hydraulic placer
gold mines and abandoned aggregate mines degrade aquatic habitat via
excessive sediment loading. Again, the most serious sites are usually handled
directly (e.g., MalakoffDiggings State Park, a historic hydraulic mining site,
is under WDRs for sediment discharge), but the cumulative effects of smaller
sites are not even addressed.
A few mine cleanups have been carried out under the Federal Superfund
Program pursuant to California’s Title 27 Program, which regulates waste
discharges to land, and California’s Surface Mining and Reclamation Program.
For the most part, the worst abandoned mines are being cleaned up under the
Federal Superfund Program. USEPA is also considering listing additional
abandoned mines on the National Priority List in the future, but these would
be sites that cause serious environmental problems or pose a substantial threat
to human health. In a few instances, RWQCBs have tried to affect cleanup of
abandoned mines by placing them under WDRs pursuant to Title 27.
The main barrier to a comprehensive program for abandoned mines is liability.
Under the federal CWA, a third party can sue an agency or private party that
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performs abatement work at an abandoned mine if the discharge from the
mine continues to violate the CWA (refer to the Penn Mine lawsuit).
California recently passed legislation that provides protection for "Good
Samaritan" cleanup under State law. Efforts over the last few years to amend
federal law to provide similar protection have failed (although these efforts
continue). Thus, liability is the main barrier to a comprehensive program for
cleaning up abandoned mines.

Goal____s
¯ Continue to regulate the most prodigiously polluting abandoned mines
under the appropriate programs.
¯ Support efforts to resolve the liability issue, the main impediment to a
coordinated effort to clean up abandoned mines.
¯ Develop strategies and measures for abating chronic toxicity and habitat
degradation from the cumulative effects of numerous small sites.
Actions - Characterization and Cleanup
The SWRCB and RWQCBs have identified approximately 40 mines that
cause serious water quality problems resulting from acid mine drainage and
acute mercury loading. Additionally, within the last year, State and federal
agencies have realized that drainage structures and sluices associated with
abandoned hydraulic gold mines are a potential source of mercury to waters of
the State. Mercury from these abandoned mines poses a serious potential
threat to coastal waters because mercury transported from these sites may
bioaccumulate in fish. To that end, State and federal agencies are
collaborating with local entities to investigate mercury loading from
abandoned hydraulic mine sites in the Bear and South Fork Yuba watersheds.
This effort is being supported by State funds (Proposition 204 Grant, bond
money) as well as by federal and local matching funds. The investigation
could serve as a model for additional investigations of watersheds affected by
hydraulic mining.

The DOC is inventorying abandoned mines statewide and is anticipating that
there will be at least 20,000 sites. To manage this inventory, DOC developed
a relational database that records the salient features found at abandoned
mines. Because the SWRCB participated in developing the database, features
that contribute to water quality degradation are incorporated into the database.
DOC is incorporating existing inventory information and is coordinating data
gathering efforts with other State and federal agencies. DOC intends to
distribute the database and supporting sottware to State and federal agencies
that are responsible for regulating abandoned mines. When that distribution
occurs, the SWRCB and RWQCBs will have a powerful new tool for tracking
work performed at abandoned mines, evaluating regional clean-up efforts in
affected watersheds, and evaluating the impact abandoned mines have on
watersheds.
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As a land-managing agency, the USFS also has a rigorous abandoned mine
reclamation program. The program includes: (1) a regionwide inventory of
abandoned mines; (2) documentation of location; (3) types of environmental
and/or resource problems evident; (4) rehabilitation measures required; and
(5) potential sources of funding. The USFS has worked with various
RWQCBs on numerous occasions in the rehabilitation of old mine sites.
Restoration funding has come from appropriated USFS funds, the
Comprehensive Environmental Response and Compensation Liability Act
(CERCLA), and RCRA sources. In addition, BLM has begun formulating an
abandoned mine reclamation program.
Actions - Water Quality Standards for Abandoned Mine Cleanup
The SWRCB has undertaken various efforts to manage the quality of the
State’s waters. The goal of CWC section 13000 is" ... to attain the highest
water quality that is reasonable, considering all demands being made and to be
made ... and the total values involved .... " Similarly, the Federal Water
Pollution Control Act, United States Code (USC) Title A3, section 125 l,
aims, among other goals, to restore and maintain chemical, physical, and
biological integrity of the Nation’s waters by eliminating the discharge of
pollutants. Such goals are fairly general and pragmatic.

Assuming that the liability issues are resolved soon, applying these general
goals to both prodigiously polluting abandoned and inactive mines (which
tend to be large sites) and watersheds affected by numerous small abandoned
and inactive mines would be a major challenge for the following reasons.
First, agreement must be reached on what is the highest water quality that is
reasonable. This requires a statement on what natural conditions may have
existed before mining to serve as a general guide in restoring the chemical,
physical, and biological integrity of the affected waters. Second, the total
values involved must be determined, recognizing that large abandoned mines
are inherently costly to dean up and that the State’s fiscal resources are
limited.
Projects for restoring grossly polluting sites should have specific clean-up
objectives and water quality goals. These site-specific goals for each site will
differ depending on the magnitude of the pollution problem, dean-up
technology, and cost of abatement.
Efforts for restoring watersheds affected by numerous small sites must take a
different tack because it is unlikely that small sites would ever be evaluated
individually by regulating agencies. Agreement on water quality and
beneficial uses of an affected watershed would have to be reached first. Next,
the contribution of similar pollutants from other sources would have to be
considered in the context of how much benefit would be gained by cleaning
up small abandoned mines. Last, it would be unrealistic to expect restoration
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efforts at small sites to meet specific water quality goals because most efforts
would likely be limited to "low-tech" earth moving and revegetation projects.
The measure of Success for such efforts would necessarily be an overall
improvement of the targeted watershed. That would necessitate a carefully
thought out watershed monitoring program.
It is important to keep in mind that reclamation goals for both individual
abandoned mines and watersheds affected by numerous abandoned mines
must be established pragmatically to ensure that the best possible
improvement in overall basin water quality is achieved for a given
expenditure. All interested parties must be willing to accept that this may not
necessarily achieve background conditions.
Resource Extraction
Introduction
Resource extraction (i.e., aggregate and metal mining) operations are
regulated locally by State administered programs and by State and federal
programs when they occur on federal land (although State programs have
primacy). Extraction operations become water quality concerns when they:
¯ Have discharges that could impair water quality (e.g., cyanide heap leach
gold mines); or
¯ Could impair beneficial uses (e.g., water quality, habitat) resulting from
extracting resources (usually aggregate) from within or nearby stream
channels.
All active mining projects must comply with the Surface Mining and
Reclamation Act (SMARA). The goal of SMARA is to have mined lands
"reclaimed" to a beneficial end use. Local Enforcement Agencies (LEAs),
usually counties, implement SMARA. The DOC’s Office of Mine
Reclamation provides technical support to LEAs and has limited enforcement
authority.
Mining projects that could impair water quality and/or beneficial uses of
waters of the State may also be subject to regulations administered by
RWQCBs (Title 27 of the California Code of Regulations [CCR], NPDES and
Stormwater) or subject to conditions under the CWA section 401 Water
Quality Certification Program (WQCrP) administered by the RWQCBs and
initiated when there is a federal permit or license required (such as the
USACOE’s section 404 Program).

On the federal level, both the BLM and USFS have reclamation programs.
The objectives of the federal programs are to minimize the environmental
impacts resulting from mining activities and to ensure that disturbed lands are
returned to uses consistent with long-term forest land and resource
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management plans. Reclamation is an integral part of Plans of Operation
submitted by proponents of mining on public domain lands that propose
surface disturbances. The reclamation requirements included in the Plans of
Operation include measurable performance standards. Reclamation bonds,
sureties, or other financial guarantees are commonly required for all mineral
activity requiring a Plan of Operation. All lands disturbed by mineral
activities must be reclaimed to a condition consistent with resource
management plans, including State air and water quality requirements.
Traditionally, each State regulatory program functions independently of one
another even though some have overlapping regulatory authority. State
agencies are beginning to recognize, however, that conflicts o~en arise when
resource extraction operations are regulated by independently functioning
programs with overlapping authority. Moreover, agencies are beginning to
realize that the cumulative effects of multiple resource extraction operations
within a given area cannot be anticipated when regulatory programs address
each project individually. For example, the cumulative effects on beneficial
uses of four or five instream aggregate operations in the same stream might be
detrimental even though each individual operation is complying with
conditions of their permit. Clearly, as society’s demand for resources such as
aggregate, grows, the cumulative effects of these operations must be taken into
account.
Goals
¯ Continue to regulate extraction operations for active resources under
current programs.
¯ Work toward coordinating better among local, State, and federal entities
that implement regulatory programs so that the regulatory goals of each
applicable program are met.
¯ Begin evaluating extraction operations that occur within or near active
stream courses in the context of their cumulative effect on their
watershed.
¯ Develop MPs for alleviating cumulative detrimental effects of multiple
resource extraction operations.
Actions
Agencies are making gre~-r efforts to avoid conflicts stemming from
overlapping regulatory programs. For example, DOC acted on a
recommendation from the SWRCB that SWRCB and RWQCB staffs be
invited to SMARA workshops. These workshops provide an opportunity for
DOC, SWRCB, and RWQCB staffs to learn where areas of conflict are likely
to arise. SWRCB and RWQCB staffs regularly meet with USFS staff to
ensure that resource extraction operations comply with State programs.
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Cumulative effects of resource extraction operations are also beginning to be
addressed on a watershed basis. Although the reason for these efforts vary
(e.g., a concern that threatened species listing will force onerous regulations
. on landowners, efforts to preserve fragile or unique habitats), the result is that
extraction activities are beginning to be evaluated within the larger context of
their watershed effects.
As the cumulative effects of multiple resource extraction operations are
determined, SWRCB and RWQCB will work with local, private, and federal
interests to formulate MPs for protecting the overall health of a watershed.
Projecting into the future, we can anticipate that these MPs likely will be
based on site-specific studies sponsored by State and federal agencies via
grants.
Critical Coastal Areas Management Measures
The primary goal of CCA designation is to channel program resources to protect
special coastal habitats from NPS pollution degradation through the implementation
of additional MMs. CCAs will be designated in areas of the California coastal zone
(1) in which new or substantially expanding land uses may cause or contribute to the
impairment of coastal water quality and (2) that contain or are adjacent to threatened
or impaired coastal waters.23

Where appropriate, additional MMs will be developed that address these site-specific
concerns and which protect and restore the habitats for which the CCA designation
was established.
The CCA Committee will first identify MMs within CAMMPR for immediate
implementation in the CCAs. This will be accomplished through utilizing lessons
learned, the existing monitoring programs, and the understanding of site-specific
concerns and the threat of new development. For example, the CCA Committee
could use the CCC’s Permit Tracking System (PTS) for analyzing the cause-andeffect relationship between land use MPs and water quality. This would allow for the
identification of the most effective MMs for immediate implementation in the CCAs.
The anticipated development of runoff-specific tracking elements for the CCC’s PTS
would further accelerate and facilitate the MM identification process. Moreover, the
statewide NPS Program’s efforts in developing an effectiveness monitoring program
will also assist in identifying and channeling appropriate resources to the
implementation of appropriate MMs in the CCAs.
New and innovative MMs will be developed when needed to provide additional
protection for the CCAs from NPS pollution degradation. The CCA Committee will
work with appropriate agencies and researchers to develop these additional MMs with
special considerations for the physical and biological characteristics of the CCAs and
the nature of contamination in the adjacent threatened or impaired coastal waters.
23 For federal approval of its NPS Program, California must identify and map CCAs to protect against current and
anticipated NPS pollution problems (CZARA section 6217[b][2]).
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Determining Need for Additional Regulations
During program assessment, it may be determined that current efforts to prevent and
control NPS pollution are not sufficient to protect water quality and safeguard beneficial
uses. Additional regulations may therefore be necessary to reinforce the implementing
agencies’ abilities in fully implementing NPS MMs and enforcing against NPS
violations. In considering additional regulations, the Regulation TAC, in cooperation
with the Assessment and Technical TACs, will perform the following activities:
* Invite the involvement of experts and all agencies with jurisdictions over NPS issues;
¯ Encourage public participation and input;
¯ Review all existing applicable regulations of the agencies to avoid duplicative
regulations;
¯ Conduct research on lessons learned and other states’ experiences;
¯ Create technologically-defensible and economically-feasible regulations that will
accomplish the objective of preventing and controlling NPS pollution; and
¯ Ensure regulation adoption by the lead agencies and approval by OAL.
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III. FIVE-YEAR IMPLEMENTATION PLAN
A.

Introduction/Structure
The Implementation Plan describes in detail the actions to be taken for the period of
1998 to 2003. Specific MMs within the six identified NPS categories (Agriculture,
Forestry, Urban Areas, Marinas and Recreational Boating Activities, Hydromodification,
and Wetlands/Riparian Areas/Vegetated Treatment Systems), CCAs, and Program
monitoring are identified.

Based on past agency experiences, the CWA section 303(d) and TMDL priority lists, a
survey of the stakeholders, and recommendations from the previous NPS TACs, the lead
agencies have targeted specific geographic areas and NPS MMs for implementation in
this first five-year cycle. The areas selected either have the most impaired water bodies
or face immediate water quality threats from new and/or expanding development.
Depending on their relative priority, the MMs were targeted as either primary,
secondary, or tertiary. The Implementation Plan only addresses those MMs targeted at
the primary and secondary level for the first five-year cycle. The MMs chosen are those
determined to be the most effective and appropriate for California. The CCAs will be
addressed based on a year to year review of potential environmental degradation of
sensitive coastal resources such as those previously identified as ESHAs and special
areas including California’s NERRs, NEPs, and National Marine Sanctuaries (NMSs).
Seven process elements are prescribed for each of the MM categories. They are to:
(1) assess problems; (2) target resources; (3) plan activities; (4) coordinate with agencies
and the public; (5) implement MMs; (6) track and monitor actions; and (7) report on the
effectiveness of the Program Plan. These steps are essential to ensuring effective and
efficient implementation of the MMs which will enable the Strategy to achieve the
defined goals of preventing and controlling NPS pollution. The Implementation Plan
also identifies parties/agencies responsible for performing the activities. Funding
sources and milestones to be achieved by the end of the five-year period are identified as
well. The implementation timelines are realistic estimates but may change due to
changes in agency coordination, funding, new information, and public cooperation.

Certain process elements for some of the targeted MM categories have not been
completed due to the lack of information at this time. All relevant information for each
process element for each primary and secondary MM will be established and entered
into the first five-year plan by July 1, 2000, with the exception of numeric program
performance measures. Numeric program performance measures will be established for
each primary and secondary MM in the first five-year plan by October 1, 2000. If more
data, another agency commitment, or some other piece of information is needed in order
to fill in a particular piece of the matrix, the steps that will be taken to fill in that missing
information will be described. The revised five-year plan will be distributed to the
public (as an addendum to the Program Plan) by November 1, 2000.
Beginning in 2001, biennial reports will be completed for evaluation by the USEPA and
NOAA, as well as other agencies and the public regarding the State’s progress in
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implementing the NPS Program. The reports to be produced in 2001 and 2003 will
provide.details to address questions such as:
1. Have the activities identified in the five-year plans been completed and have the
associated performance measures been achieved?
2. Has an MM implementation tracking system been established? Based on that
system, what is the extent of MM implementation for all source categories
throughout the State?
3. Has the IACC become active and successful in fostering implementation?
4. Has the SWRCB/RWQCBs published NPS enforcement guidance in 2001 as per
CWC section 13369(a)(2)(B)?
5. Has the technical assistance to landowners and managers been improved through the
issuance of technical guides, information sharing, "field-level" assistance and/or
other activities?
6. Have other State and federal agencies and non-governmental entities become
involved in implementing the NPS Program? Where necessary, have formal
agreements been established to enhance the effectiveness of these partnerships?
7. Has the planning process for the next five-year plan (2003-2008) been established to
achieve more specific plans that include measurable objectives and that involve a
wide range of key stakeholders?
8. Have adequate efforts been made to identify funding needs and mechanisms to
ensure continuing MM implementation and Program Plan success?
In 2001, the SWRCB, RWQCBs, and CCC, in coordination with the new TACs to be
established by the IACC, will begin developing the next five-year implementation plan.
The five-year implementation plan for 2003 to 2008 will outline: (1) strategies to
complete the unfinished tasks from the first five years; (2) rectify the NPS program’s
shortfalls identified in the assessment process; (3) implement an additional set of MMs;
and (4) expand the geographic coverage of the NPS Program.
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B.

Agriculture

The SWRCB, CCC, and other State agencies have identified seven MMs to address agricultural
NPSs of pollution that affect State waters. The agricultural MMs include practices and plans
installed under various NPS programs in California including systems of practicas commonly used
and recommended by the USDA as components
California’s MMs to address agricultural
ofRMS, WQMPs, and Agricultural Waste
sources of NPS pollution in California:
Management Systems. These RMSs are planned
by individual farmers and ranchers using an
IA. Erosion and Sediment Control
objective-driven planning process outlined in the NRCS National
IB. Facility Wastewater and Runofffrom
Planning Procedures Handbook. The RMSs are designed to achieve
Confined Animal Facilities
sustainable use of the different natural resource areas--soil, water,
IC.
Nutrient Management
air, plants, animals, and human considerations.
1D. Pesticide Management
According to USEPA (1993), agriculture contributes more than half 1E. Grazing Management
of the pollution entering the Nation’s water bodies; recent studies
IF. Irrigation Water Management
have identified it as the greatest source of water pollution in the
IG. Education/Outreach
United States. The primary agricultural NPS pollutants are nutrients,
sediment, animal wastes, pesticides, and salts. Agricultural activities
may also affect habitat through physical disturbances caused by
livestock or equipment or through the management of water.
Management Measures:
Erosion and Sediment Control. MM 1A addresses NPS problems associated with soil erosion and sedimentation.
Where erosion and sedimentation from agricultural lands affect coastal waters and/or State’s inland water bodies,
landowners shall design and install or shall apply a combination of practices to reduce solids and associated pollutants
in runoff during all but the larger storms. Alternatively, landowners may apply the erosion component of an R_MS as
def’med in the NRCS FOTG. The NRCS FOTG contains standards and specifications for installing these practices.
Facility Wastewater and Runoff from Confined Animal Facilities. Pursuant to MM IB,. facility wastewater and
contaminated runoff from confined animal facilities must be contained at all times. Storage facilities should be of
adequate capacity to allow for proper wastewater use and should be constructed so they prevent seepage to ground
water, and stored runoffand accumulated solids from the facility shall be managed through a waste use system that is
consistent with MM IC or shall be removed from the site.
Nutrient Management. MM 1C addresses the development and implementation of comprehensive nutrient
management plans for areas where nutrient runoff is a problem affecting coastal waters and/or water bodies listed as
impaired by nutrients. Such plans would include: (I) a plant tissue analysis to determine crop nutrient needs; (2) crop
nutrient budget; (3) identification of the types, amounts, and timing of nutrients necessary to produce a crop based on
realistic crop yield expectations; (4) identification of hazards to the site and adjacent environment; (5) soil sampling and
tests to determine crop nutrient needs; and (6) proper calibration of nutrient equipment. When manure from confined
animal facilities is to be used as a soil amendment and/or is disposed of on land, the plan shall discuss steps to assure
that subsequent irrigation of that land does not leach excess nutrients to surface or ground water.
Pesticide Management. Implementation of MM I D is intended to reduce contamination of surface water and ground
water from pesticides. Implementation of this measure wtll I~martly occur through cooperation with the CDPR as
provided in a MAA with the SWRCB. Elements of this measure include: (!) development and adoption of reduced risk
pest management strategies (including reductions in pesticide use); (2) evaluation of pest, crop, and field factors; (3) use
of Integrated Pest Management (IPM); (4) consideration or’environmental impacts in choice of pesticides; (5)
calibration of equipment; and (6) use of anti-backflow devices. IPM is a key component of pest control. IPM strategies
include evaluating pest problems in relation to cropping history and previous pest control measures and applying
pesticides only when an economic benefit will be achieved. When used, pesticides should be selected based on their
effectiveness to control target pests and environmental impacts such as their persistence, toxicity, and leaching
potential.
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Grazing Management. MM 1E is intended to protect sensitive areas (including streambanks, lakes, wetlands,
estuaries, and riparian zones) by reducing direct loadings of animal wastes and sediment. This may include restricting
or rotationall¥ grazing livestock in sensitive areas by providing fencing, livestock stream crossings, and locating salt,
shade, and alternative drinking sources away from sensitive areas. Upland erosion can be reduced by, among other
methods: (1) maintaining the land consistent with the California Rangeland WQMP or BLM and Forest Service activity
plans or (2) applying the range and pasture components of an RMS (NRCS FOTG). This may include prescribed
grazing, seeding, gully erosion control, such as grade stabilization structures and ponds, and other critical area
treatment.
Irrigation Water Management. MM 1F promotes effective irrigation while reducing pollutant delivery to surface and
ground waters. Pursuant to tl~is measure, irrigation water would be applied uniformly based on an accurate
measurement of crop water needs and the volume of irrigation water applied, considering limitations raised by such
issues as water rights, pollutant concentrations, water delivery restrictions, salt control, wetland, water supply, and
frost/freeze temperature management. Additional precautions would apply when chemicals are applied through
irrigation.
EducationiOutreaeh. The goals ofMM 1G are to implement pollution prevention and education programs to reduce
NPS pollutants generated from the following activities where applicable:
1. Activities that cause erosion and loss of sediment on agricultural land and land that is converted from other land
uses to agricultural land;
2. Activities that cause discharge from confined animal facilities to surface waters;
3. Activities that cause excess delivery of nutrients andJor leaching of nutrients;
4. Activities that cause contamination of surface water and ground water from pesticides;
5. Grazing activities that cause physical disturbance to sensitive areas and the discharge of sediment, animal waste,
nutrients, and chemicals to surface waters;
6. Irrigation activities that cause NPS pollution of surface and ground waters.
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Management Measure Category: Agriculture
Management Measure Title: IA - Erosion and Sediment Control
Management Measures Targeting Level: Primary
Objectives:
I. By the year 2002, develop MAA and WQMP with BLM.
2. By the year 2003, sediment/erosion control guidelines for six watersheds. Begin implementation of those guidelines.
3. By the year 2003, implement interagency streamlined permit process in 50 watersheds.

r~o~=¢~s ~lcmcnl

Aclzons~ ~latemenls

Lead Agency

Geographic
Area

Potential

Performance

Funding

Assess

Measures
To be completed ~s specified in Part III.A. - Introduction/Structure.

Target

To be completed as specified in Part III.A. - Introduction/Structure.

Plan

Develop resource management plans.

Direct grant funds and cost sharing
opportunities to projects that implement
MPs.

RWQCB 3,
County Farm
Bureau

RWQCB 3
: RWQCB 7

RWQCB 3

Lands in
irrigated
agriculture and
grazing
throughout
Regions 3 and 7

O~
O~
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CWA ~319,
USDA EQIP,
California Farm
Bureau (CFB),
and partner’s
funds
CWA §319
Implementation of at least
one new project each year

Years

Notes

98 99 00 01 02

xxxIxx

x x x

x

x

Prneess

Plan

,~,t,on~ ~m, ements

Geographic

Potential

Area

Funding

Performance

Years

Measures

RWQCB 3
RWQCB 7
RWQCB 8

Quantify m~urcs to reduce impacts from
erosion and sedimentation,

NRCS,
RWQCB 4

Lower Salinas
CWA §319,
River, Lower
CWA § 104,
Pajaro River,
CWA § 106,
Morro Bay
: General Fund
Watershed,
(funding fairly
~ Salton Sea
secure for
Transboundary
development
Watershed,
through 2001 )
Hewport Bay
Watcrshcd
Ventura Count~ CWA §319
TMDL

Work with stakeholders to develop
watershed management plan (includes
erosion control element)

RWQCB 5

Cache Creek

NPS, CALFED,
other

RWQCB 5,
local agency

West side tribs.
Sacramento R.

CWA §319;
Prop. 204

SWRCB
BLM

.qtatewide

Agency baseline MAA and WQMP

x!x x

CWA §319

Number of interagency
network sessions, outreach-see Outreach and Education

xx

CWA §319

Attendance at meetings

Promote im~ra~eney coordination to
improve information transfer and to provide RWQCB !
a singular agency perspective,

Ruffian,
Gualala, Garcia,
and Navarro
Rivers
~panm~pa_;.e
in TACs for Cottonwood Creek , RWQCB 5; West side tribs.
local agency Sacramento R.

__x
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Notes

98 99 00 01 02

Develop TMDLs for CWA §303(d) li~ed_
waters.

’Develop MAA and WQMP with BLM.

Coordinate

Lead Agency

Adopted TMDL according to
established schedule;
implementation of practices
~r thc TMDL

x × x

Agreement of stakeholders
on top ten measures that
should bc implcmcnlcd

x

x x

x

x As neededrotate
between
watersheds
with
agricultural
issues.
Coordinate
with TMDLs

x x
Educational workshops and
mblic meetings

x

x

x

x

-

r~occ~ ~¢ment

Acuons~ :~tatement~

Lead Agency

Geographic
Area

Coordinate

Coordinate s!~keholders for implemcntatim RWQCB 4
of MMs.

Pa~icipatin_n_ at Ln_t_eragency and watershed
group meetings

Implement

Implement r¢~,_,.,~= management plans.

Ventura County

RWQCB 3,
Lands with
Farm
irrigated
Bureaus,
agriculture and
NRCS, local grazing
Conservation throughout the
region
Districts,
MBNMS
WQPP,
UCCE
RWQCB 3,
Lands in
County Farm Irrigated
Bureau
’ agriculture and
(CFB),
grazing
throughout
MBNMS
RWQCB 3
WQpp,
UCCE
RWQCB3,
RWQCB 2,
CFB,
MBNMSWQPP,

LowerSalinas
River, Lower
Pajaro River,
Pcscadcro and
lands in irrigated

NRCS

agriculture and
grazing
throughout
RWQCB 3
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Potential
Funding
CWA §319
TMDL

Performance

Years

Measures

98 99 (}4) 01 02

Number of meetings for
consensus of stakeholders,
MOUs/MAAs

Notes

x x x x x

CWA §319,
Development and
USDA, EQIP,
implementation of plans on
CFB, Guadalupc recorded number of acres.
oil field
settlement funds

x x

CWA §319,
USDA EQIP,
CFB, and
partner’s funds

xxxx

CWA §319,
USDA-EQIP,
CFB, and
MBNMS

× x

x

x

x

x

As neededrotate
between
watcrsbeds
with
.agricultural
~ issues
Coordinate
wi~h TMDLs

Proces~ ~lmnm~z

Implement

~c[tonsv ~!~_!ements

Lead Agency

Geographic

Potential

Performance

Area

Funding

Measures

Implement strategies for pro!e~tion of
resources from agricultural pollution,
including erosion, in cooperation with the
MBNMS WQPP.

RWQCB 3
MBNMS
CCC
SWRCB

Central Coast

Implement CFB’s hIPS Initiative pilot
projects

RWQCB 7,
CFB, HRCS

Lands in
CWA §319,
irrigated
USDA-EQIP,
agriculture and and CFB,
grazing
throughout
RWQCB 7
Lower Salinas ~ CWA §319,
River, Lower
CWA §104,
Pajaro River,
CWA § 106,
Morro Bay
General Fund
Watershed,
(funding fairly

Implement TMDLs for CWA §303(d} listed RWQCB 3
waters.
RWQCB 7

Implement Fj _n~aq~ and Sediment (F.&S)
Control Plans to protect water quality
standards,

NRCS
RWQCB 4

, CWA §319

Saltun Sea

secure for

Transboundary
Watershed
Ventura County

development
through 200 I)
CWA §319
TMDL

Years
9g 99 00 0| 02

Complete final WQPP
x
agriculture plans by summer
1999 and begin
implementation.

Notes

x x

x x i Ongoing
activity
Includes all
NPSs
impacting
MBNMS
watersheds
x x x x

Adopted TMDL according to
established schedule;
Implementation of practices
)er the TMDL

, Number of Erosion and
Sediment Control Plans
implemented

x

x As neededrotate
between
watersheds
with
agricultural
ISSUES.

~
O
..a,
O0
O~

Coordinate
with TMDLs

Promote hills_i~_- vineyard m,~-,,gement
)ractices to reduce erosion/sedimentation
and improve riparian function and fish
habitat.

RWQCB I

Russian,
Gualala, Garcia.
and Navarro
Rivers

CWA §319

Parficipale in implementation of CFB hIPS
Initiative pilot projects.

RWQCB 7,
CFB, NRCS

Salton Sea
Transboundary
Watershed

CWA §319
EQIP, CFB

Implement BMPs for flood and sediment
control

RWQCB 5

Salt and Sand
Creek

NPS

Agriculture Management Measures
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Number of interagency
network sessions, outreach-see Outreach and Education

xxx

xx

Implementation of projects,
field days

x x

x

x

x

Proce~ Element
Implement

~cuons¢ 3talements
Implement sediment and erosion control
! demonstration program

Geographic
Area

RWQCB 5, Cache Creek
local agency

Potential
Funding
Prop. 204

Prepare ¢4~,’~_!!on and outreach material for RWQCB 5,
erosion control techniques
local agency

Cache Creek

Implement model, interagency streamlined NRCS, DFG,
permit process piloted in Elkhom Slough in RWQCBs,
other watersheds Statewide.
CCC,
Sustainable
Conservation
MBNMS
WQPP

Elkhoru Slough, Various sources
Morro Bay,
Salinas River
watersheds

Implemen[ management measures/practices
Io reduce sedimentation,
Track and Monitor

Lead Agency

Monitor long-term sediment management
strategies

Report Biennially

Agriculture Management Measures

RWQCB 5,
local agency

Panocheand
Silver Creek,
Arroyo
Passajero
RWQCB 5, Union School
local agency Slough

Prop. 204

Performance
Measures
Construction of gravel bar(s)
Preparation and distribution
booklet; field tours
50 projects in five years

CWA §319

CWA §] 19,
CALFED

To be completed as specified in Part III.A. - Introduction/Structure.
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Years

Notes

98 99 00 01 02
x × x
x x x
x x x x x In 1998, 20
projects were
~mplemented
m Elkhoru
Slough,
Morro Bay,
and Salinas
River.
Projects are
scheduled to
begin in FY
99-00.
x x x

x,x x x
tJ

Management Measure Category: Agriculture
Management Measure Title: IB - Facility Wastewater and Runoff from Confined Animal Facilities (all units)
Management Measure Targeting level: Primary
Objectives:
!. By the year 2000, develop statcwidc strategy for Animal Feeding Operations (AFO).
2. By the year 2002, complete daiw waste management training for 50 percent of dairy produces in RWQCBs i and 5.
3. By the year 2003, inspect all AFO facilities in the RWQCB 5-Central Valley and RWQCB 8-Chino Basin,

Process Element

Assess

Actions/Statements

Geographic

Potential

Performance

Years

Area

Funding

Measures

98 99 00 Ol 02

Conduct surface and ground water quality
monitoring m assess current and historic
dairy waste impacts.

RWQCB 8

Quantify nutrient load and propose
reductions.

USEPA,
SWRCB,
RWQCB 4

RWQCB 4

Update nutrient reduction goals of
RWQCB 4 Basin Plan.

RWQCB 4

RWQCB 4

Foster grant program for NPS control on
dairies.

RWQCB I

Humboldt WMA

Develop manure removal strategies.

Local dairy Chino Basin, San
agencies,
Jacinto Watershed
RWQCB 8,
Orange

Target
Plan

Lead
Agency

Xl

Chino Basin,
Database
Lake ElsinoreJSan
Jacinto watershed
To be completed as specified in Part IiI.A. - Introduction/Structure.

County
Sanitation
District
(OCWD)

O
..a.
~1
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x

x x

Basin Planning, Technical TMDLs
CWA § 104 and
§ 106 TMDL
funds

CWA §319

x

x x

Update plan by 7/2001

x x

x

Number of projects

x

x

x

x x

x

Reduction in manure
remaining in Chino Basin

Notes

x

x

TMDLs for
nutrients are
scheduled for
different
watersheds each
year
Triennial review
and
TMDL
, implementation,
as required

Pre,:_e_~ ir.,~ ......s

Plan

Coordina_!e

Implement

Ac[nonsz ara(ements

Work with USEPA and NRCS on
development of the joint unified AFO
National Strategy. Target EQIP funding to
needed projects through participation on the
State Technical Committee.
Develop statewide strategy for AFO.

Lead
Agency

Geographic
Area

Potential
Funding

Years

Statewide

Current staff,
EQIP

Annual list of priority areas,
~ number of plans produced

SWRCB

Statewide

Baseline

Statewide strategy

Monthly meeting summaries x x x x
’

! Starwide

CWA §319
Current staff

~ Support and participat~ in Sonoma-Marin
SWRCB
Animal Waste Committee, Dairy Waste
Management.Partnership Agreement
(California Dairy Quality Assurance
Program), and producer training through UC.

Statewide with
emphasis on
Regions I and 5

TSCA grant
CWA §319
Current staff

Work
with USEPA
andjoint
NRCS
on AFOs
~mplementation
of the
unified
National Strategy. Target EQIP funding to
needed projects through participation on the
State Technical Committee.

NRCS ’
SWRCB
EPA
RWQCBs

Statewide

Current staff,
EQIP

Implement u~_!e4 dairy general NPDES
permit.

RWQCB 8 RWQCB 8

Ed-~c~_~. dairy indus!~ on NPS impacts and
control, foster stewardship ethic, develop
self-regulatory body
Address known dischargers in violation of
water quality standards through increased
use of regulatory authorities:
- mor~ inspections
- increase number of inspections
- consider issuing a general WDR in Central
Valley.

RWQCB I Humboldt W/vIA
SWRCB
RWQCSs

CWA §319

Central Valley,
General Fund,
Chino Basin, San NPDES/WDR
Jacinto Watershed ~¢rmit funds

96

Notes

98 99 00 01 02

NRCS
SWRCB
USEPA
RWQCBs

Coordinate statewide and regional dairy
SWRCB
waste management activities to develop
more cohesive regulatory framework through
monthly Interagency Confined Animal
Coordination Group meetings and quarterly
RWQCB roundtable meetings,

A ~ricuiture Management Measures

Performance
Measures

x x x x x

Ongoing
activity

x x

x Ongoing
aclivity.-most
significant
impacts arc in
the San Joaquin
Valley and
Chino Basin
Under the Partnership
x x x x x On going
Agreement, complete dairy
activity
waste management training
Also supports
for 50 percent of producers
process element
m two years. Perform 1,000
of
independent evaluations in
implementation
four years.
Annual list of priority areas, x x x ’ x x Ongoing
number of plans developed
activity
Also supports
process lement
of
, ~mplcmentation
Implement updated permit ’ x x x x x
No. of participants, No. of
projects, strategy with
corrective actions
Inspect 25 percent of all
facilities annually

x xx

x

x x ; x x Ongoing
activity

r[u,;~ss r

n(

Actions/btate--~s

Agency

C:~.graphic
Area

Potential

Performance

Track and Monitor

Measures
To be completed as specified in Part IlI.A. - Introduction/Structure.

Repo~ Biennially

To I~ completed as specified in Part III.A. - Introduction/Structure.
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Years

Funding

98 99 00 01 02
’

Notes

Management Measure Category: Agriculture
Management Measure Title: IC - Nutrient Management
Management Measure Targeting Level: Primary
Objectives:
I. By the year 2003, develop regional numeric nutrient criteria and incorporate into Basin Plans.
2. By the year 2003, develop and implement standards for heavy metals in organic and inorganic fertilizers.
3. By the year 2003, develop nutrient management guidelines in nine watersheds. Begin implementation of those guidelines.

Pro~_ess r~cm©nt

As~

Target

Actions/statements

Thirty-five (35) water bodies listed for
nutrients with agricultural sources of
sediment on CWA §303(d) list.
For watersheds with limited information,
inspo:i inlg~lt~ I~licullure and grazing
arc~ fo¢ ~ discharges,
Thin3’-thre¢ ())) walcr bodies targeted for
nulrient TMDLs by year 2003.

Lead
Agency
RWQCBs

’ RWQCB 3

SWRCB

Geographic

Potential

Performance

Years

Area

Funding

Measures

98 99 00 01 02

Statewide

Current staff

CWA §303(d) list

x

Lands with
irrigated
agriculture or
grazing uses

New

Number of watersheds
inspected per year

x

Statcwidc

Current staff

TMDL schedule

×

x

Notes

x

Identify addilional high quality water bodies
in need of protection.
Plan

Develop regional numeric nutrient criteria in
cooperation with USEPA, RWQCBs, and
Nutrient Criteria Team.

__

USEPA,
SWRCB,
RWQCBs

Statewide

Develop standards for heavy metals in
organic and inorganic fertilizers.

DFA and
SWRCB

Develop TMDLs and associ_a!e,J_
implementation plans for CWA §303(d)
listed water bodies.

RWQCB I

Develop regional criteria by
2000.
Incorporate into basin plans
by 2003

x

x xx

Statcwid¢

Standards

x

x

Laguna de Santa
Rosa, Scott River,
Shasta River,
Stemple Creek

TMDLs, implementation
plans

x x x

Eva_!ua_!e_ and modify as appropriate for
incorporation into basin plans.
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CWA §319(h)
grant

x

x
x x

Proce~ E~m

,~czJonu ~utze---------;s

Plan

Lead
Agency

Develop MOU or MAA with other
regulatory agencies to control nutrients.
Coordina!¢ with CFB, NRCD, agrio~!t_ural
groups, and educational institutions about
appropriate level of nutrient applications for
specific crops.

lmplemen~

Potential

Performance

Years

Area

Funding

Measures

98 99 00 01 02
xixxxx

RWQCB 3 L. Pajaro River,
L. Salinas River,
Monterey Bay
and Morro Bay
watersheds
RWQCB 5 Stockton and SJ
Delta

Develop nutrient management plans

Coordinate

G:~.graphic

RWQCB 8, , Newport Bay
Orange
watershed
Cnty. Farm
Bureau
(OCFB),
UCCE
SWRCB, Statewide
RWQCBs,
NRCS
RWQCB 4 Ventura County

TMDLs, implementation
plans

Stale and federal Validation of dissolved
TMDL funds
oxygen (DO) model;
definition biochemical
oxygen demand (BOD) and~
nutrient sources;
determination of sediment
load
CWA §319(h)
No. of nutrient management
funds
~lans

New

See I~,~d
agency per
process

S~!_~wide

Current staff

Regulate fertilizer materials and soil
amendments pursuant to intcragcncy MOU.

DFA
DTSC
CIWMB
SWRCB

Statewide

Baseline

Implement CFB’s hIPS Initiative pilot

RWQCB 3, Upper and Lower CWA §319,

:~U
0
~
_.x

Agriculture Management Measures

CFB,
MBNMS, WQPP,
NRCS

Salinas River,
USDA-EQIP,
Lower Pajaro
CFB, and
River, and lands ! MBNMS
,rrigated by
~ agriculture and
grazing throughout
RWQCB 3

99

x x

!x x x x

Current

Coordin~!!on with stakeholders occurs
during all phases of program,

projects

x

Notes

Guidance document on
nutrient application rates

x
Measures specified in MOU

x x

x x

x

x

x x

x

x x x x

TMDL for
DO

Requirementof Newport
Bay TMDL

rrocess ~se_--__-_~t

Implement

Actton~/~tatements

Implement strategies for protection of
resources from agricultural pollution,
including nutrients, in cooperation with the
MBNMS WQPP.

Lead
Agency
RWQCB 3
MBNMS
CCC
SWRCB

Geographic

Potential

Performance

Area

Funding

Measures

Central Coast

CWA §319

Complete final WQPP
. agriculture plan by summer
1999 and begin
implemenla[ion.

Years

Notes

98 99 00 01 02
x x x x x

Implement plans and specific MPs.

Implement TMDLs forCWA §303(d) listed RWQCB I Lagunade Saqta
water bodies.
Rosa, Scott River
Shasta River,
Stemple Creek
RWQCB3 L. PajaroRiver,
L. Salinas River,
Monterey Bay
and Morro Bay
watersheds
’Implement nutrient management plans
RWQCB 8 ’ Newport Bay
, CWA §319(h)
OCFB,
watershed
funds
UCCE
Update WDRs for commercial nurseries
9
RWQCB 8 Newport Bay
watershed

Track and Monitor

Conduct research, outreach, and education
CDFA
for the regulated community through the
Fertilizer Research and Education Program.
Restore riparian areas - rep!ace orchard with RWQB 5,
riparian vegetation
local
agencies
Program for alternative practices for prunes RWQB 5,
local
agencies
See monitoring and tracking sections of
Fifteen-Year Strategy and Five-Year Plan.

~ qriculture Management Measures

x x x x x

x x x ¯x x

Nutrient reduction from agr.
lands to meet load locations
Updated WDRs for
commercial nurseries

x x x

x Requirement
of Newport
Bay TMDL
x x x x Requirement
of Newport
Bay TMDL
x x x x Ongoing
activity

Statewidc

CWA §319(h)

Number of workshops;
Number of publications

Pbelan Island

CWA §319(h)

Replacement of orchards

x x x

Phclan Island

CWA §319(h)

Education workshops; field
meetings

x xx
× xxx

100

Ongoing
activity
Includes all
NPSs
impacting
MBNMS
watersheds

x

Process E~
T~k ~d Monitor

t

~.,onsz ~a(e----z=-_-~s

I ~sd
A~ency

~-:~raphic
Area

lmpl~cnt nu~¢nt monitoring prog,~,, to
ev~uatc TMDL compli~cc,

RW~Bs

~vclop ~d implement nutrient moniW~ng
prog~

RW~B 8 Hc~n Bay
watershed

Potential
Funding

Performance
~easures

S~ list of~L
implement~
water ~i~

Years

Notes

98 ~ ~ 01 02
x

x x

x

x

x x

x

x

(a~vc)

Report Biennially

See ff~tiv¢~¢~ ~d ~po~ing ~tions of
Fifl~n-Y~ S~~ ~d Fivc-Yc~ Pl~.

Agriculture Management Measures

CWA ~31~h)

Comp~hensivc nu~icnt
monito~ng prog~ for
evaluation of TMDL
compli~cc
Bi~nual ~S Rc~

101

x

R~uircmcnt
of Ncw~
Bay TMDL

Management Measure Category: Agriculture
Management Measure Title: ID- Pesticide Management
Management Measures Targeting Level: Primary
Objectives:
I. By the year 2000, complete and begin implementation of a WQPP for agricultural pesticides in the MBNMS.
2. By the year 2002, develop and begin implementation of effective pesticide control program in Newport Bay Watershed as part of TMDL.
3. By the year 2003, develop a total of six TMDLs for pesticides in RWQCB 5.

Assess

To be completcd as specified in Part III.A. - Introduction/Structure.

Target

To be completed as specified in Part III.A. - Introduction/Structure.

Plan

Develop st~.=_--~ies for protection of
resources flora agricultural pollution,
including pesticides, in cooperation with the
MBNMS WQPP.

RWQCB 3
MBNMS
CCC
SWRCB

Central Coast

CWA §319

Complete final WQPP
agriculture plan by summer
1999 and begin
implementation.

x x x x x Ongoing
activity.
Includes all
NPSs imoactin~
, SanCtuary

Identify pesticide impairment to beneficial
uses/water quality; develop effective
)csticid¢ control program ~hmugh TMDL
development and implementation,
Analyze irrigation return water.

RWQCB 8, Newport Bay
local
watershed
agencies

Coordinate with WMI and TMDL units to
document levels of pesticides in receiving
waters.

RWQCB 4
CDPR

/~ oriculture Management Measures

To bc
determined

RWQCB 4 Vcntura County

RWQCB 4

102

~watersheds
~ x x x ’ ’ Toxics TMDL
to be approved
by the State by
Janumy 2002
Collect and analyze as
xx"x
necessary for pesticide
TMDLs
Humber of watersheds
x x xIx
reviewed.
Summary of findings
Toxics TMDL

Process Elem~.,t

Plan

~cuons~ ~mzc~-:_--_-~s

Potential

Performance

Area

Funding

Measures

RWQCB 5S Sacramento
Sacramento
Determine diazinon loading
CDPR
River Watershed River Watershed and toxicity evaluation
Project,
CWA §319

Develop TMDL for dialinon.

RWQCB 5S Delta,
Federal,
Sacramento
CALFED
CDPR
River, and San
Joaquin River
RWQCB 5S Delta and San
~ Federal,
Joaquin River
CDPR
CALFED

Develop water quality objectives for rice
)csticides.

Implement

Geographic

Participate in the Sacramento River
Watershed program to develop an
organophosphate pesticide management
strategy.

Develop TMDL for chlorpyrifos.

Coordinate

!.~ld
Agency

RWQCB 5S Sacramento
River
CDPR

TMDL

x

x

Water quality objectives

CWA §319

Conduct semi-annual
technical briefings with
CDPR and RWQCB staffs

Review the control/eradication program for
red imported fire ants (RIFA) in southern
California in coordination with DFA, CDPR,
and the RWQCBs.

S~.tcwide
Newport Bay
Watershed

CWA §319

Comprehensive monitoring
, program for evaluation of
impacts from R1FA
eradication program

[ DFA

Implement strategies for protection of
resources from agricultural pollution,
including pesticides, in cooperation with the
MBNMS WQPP.

RWQCB 3
MBNMS
CCC
SWRCB

Agriculture Management Measures

Statewide

Central Coast
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CWA §319

, May extend to
2002. Will help
TMDL
development fm
diazinon.

x x x

Statewide

~Minimize/avoid NPS pollution in pest
eradication programs. Consult with
RWQCBs and SWRCB when developing
programs.

x[x x

x

To bc
determined,

Notes

98 99 00 01 02

TMDL

Prevenl and mi~i_~m~, threats to water quality SWRCB
from pc~lKtdet through coordination with
RWQCBs
’the RWQCIh and unplementalion of Ihe
MAA and P~tKtd= WQMP with the CDPR. ’ CDPR

CDPR,
SWRCB,
RWQCB 8,
local
agencies

Years

x x

x

x x x
While work is a
high priority,
work cannot
)roceed without
funding.
x Ongoing
activity RWQCB and
CDPR staff
work together as
needed on indiv.
)esticide
TMDLs
This may be an ~
ongoing activity
if eradication is
not effective.

x

x

x

x x

x

Consultation

x

x x

x

x

Complete final WQPP
agriculture plan by summer
1999 and begin
implementation.

x

x x

x

x

Ongoing
activity.
Includes all
NPSs impacting
sanctuary
watersheds.

¯ i u~:©ss r..scincll!

Implement

ACtIOnS/3tatements

Lead
Agency

Geographic

Potential

Performance

Yea rs

Area

Funding

Measures

98 99 00 01 02

Enforce water quali~ st~d~ds.

RWQCB 4

RWQCB 4

Prevent ~uatic toxici~ from
org~ophosphate ~sticide residues ~rough
volunt~ fforts to monitor for compli~ce
with water quali~ st~d~ds.

CDP~
RWQCB 5,
RWQCB 8

Sacr~¢nto
River ~d Sm~
Joaquin River
Watersheds;
Newpo~ Bay
w~ershed

Reduce pesticides in both agricultural ~d
urb~ surface water through local outreach to
promote MPs that reduce ~sticid¢ runoff
~d through CDPR’s registration pr~css.
Fund and ~sist in pesticide control
applicator ~d grower training promoting
pesticide m~agement. Mitigate impacts
through self-regulation ~ well ~ regulato~
authorities of CDP~ SWRCB, ~d
RWQCB.

CDPR,
RWQCB 5,
RWQCB 8,
SWRCB

Statewid¢, with
initial emph~is
beginning with
the San Joaquin
River, Orestimba
Creek,
Sacr~cnto
River,
Sac~mento
Slough,
Wadswoflh
C~al, Colusa
B~in Drain,
Butte Slough;
Newpoa Bay
wate~hed

Number of Enforcement
Actions
CDPR
Regulation
Fund, General
Fund

CALFED,
CDPR
Regulation
~ Fund, General
Fund, ~d
Environmental
License Fund

Monitoring data

Number of pesticides
evaluated in the registration
~roccss
Humber of pesticide control
applicators ~d grow¢~
~ined
Decre~es in OP pesticides
use ~ repofled in CDPR’s
~ ~sticide use re~a databl
~d coffes~nding incre~es
in ~ use of lower risk
~sticid¢ control pr~ucts.
D¢~reases in surface water
toxicity due to OP pesticides.

O0
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Notes

x x x~xx
x x

x x

x ] x If by the year
2001-2~2 u~scion aquatic
toxici~ pcrsisls,
CDPR will
im~
regulato~
controls to
lower dormer
spray residues
to acccplabl~
levels.
x

x

Proces. Ele ...... ,

,~¢Ltonsz ~alemenls

Lead

Agency
Implement

Track and Monitor

Geographic

Area

Prevent pesticide contamination of ground
CDPR,
Statewidc
water through education, modeling, and
County
monitoring. Components include voluntary Agriculture
wellhead protection stewardship programs
Commission
with the County Agricultural
Commissioners; CDPR’s registration process
in which potential adverse effects to ground
water quality are evaluated; and creation of
: Pesticide Management Zones (PMZs) which
restrict or prohibit use when criteria are met.
Form alliances with the regulated community CDPR
Statewide
to jointly focus on reducing environmental
risks while providing pest management
solutions using IPM applied research,
demonstration, implementation, and
outreach.
Provide grants for applied research focused
CDPR
Statcwid
on IPM practices and technologies.
Reduce rice pesticide loading in the
CDPR,
Sacramento and San Joaquin Rivers by
SWRCB,
~ managing water in treated fields so that
RWQCB 5
discharges of pesticides into surface waters
do not impair beneficial uses.
Coordinate water quality sampling program CDPlL
for RIFA program.
SWRCB,
RWQCB 8,
local
agencies
Work with CDPR and RWQCBs to target
CDPR,
funds for monitoring for TMDL
SWRCB,
,development.
RWQCBs

Report Biennially

Agriculture Management Measures

Potential

Funding
~ CDPR
Regulation
Fund, General
Fund

Performance

Measures
Number of pesticides
evaluated in the registration
process
Number of PMZs created

Years

Notes

98 99 00 01 02
x x x

x Ongoing
i program

CDPR
Number of alliances
Regulation Fund

x x x x

Food Safety
Fund

. Number of grants
Amount of grants

x x x x

Sacrament,
River and
San Joaquin
River
Watersheds

CDPR
Regulation
Fund, General
Fund

Documentation of Ioadings

x x x x

Statewide,Bay
Newport
Watershed

CWA §319

Comprehensive monitoring
program for evaluation of
~mpacts from RIFA
eradication program

Statewide

CDPR

Monitoring agreements

To be completed as specified in Part III.A. - Introduction/Structure.
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x x x x

This may be an
ongoing activity
if eradication is
not effective

x x x x CDPR has
received
approximately
$800,000 per
year to do this
~ I monitoring.

Management Measure Category: Agriculture
Management Measure Title: IE - Grazing Management
Management Measure Targeting Level: Primary
Objectives:
I. By the year 2000, develop MAA or MOU between SWRCB and BLM to implement CWA section 319 consistency review.
2. By the year 2003, complete rangeland WQMPs for two million acres throughout California.
3. By the year 2003, develop TMDLs with rangeland load allocation and implementation plans in two watersheds in RWQCB I and three watersheds in RWQCB 3.

Assess

To be completed as specified in Part IlI.A. - Introduction/Structure.

Targel

To be completed as specified in Part III.A. - Introduction/Structure.

Plan

Provide financial supporl for rangeland water UCD
Statewide
quality workshops held by UC.
Range and
Agronomy,
SWRCB
Panicip=*te in the MBNMS WQPPto
RWQCB 3, CentraICoast
develop strategies for protection of MBNMS MBNMS,
resources from agricultural pollution,
CCC,
including rangeland.
SWRCB

Develop TMDLs for CWA §303(d) lis!ed
waters.

~
0
0..~
O0
.,a,

RWQCB 3 Lower Salinas
River, Lower
MorroPajar°I~,~River’
_a:
Watershed

CWA §319

[ Complete rangeland WQMPs x x x x [ x Ongoing
~ for 500,000 acres each year.
activity

CWA §319

Complete final WQPP
agriculture plan by summer
of 1999 and begin
implementation

CWA §319,
CWA §104,

Adopted TMDL according to x x x x x
established schedule
Implementation of practices
per the TMDL

GeneraICWA Fund
§ 106,
(funding fairly
secure for
development
through 2001)

x x x x x

Ongoing
activity,
includes all
NPSs
impacting
MBNMS
watersheds

I

,~ oriculture Management Measures
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rrocess ~.-lemen[

Coordinale

Implement

Actions/btatements

Lead
Agency

Geographic

Potential

Performance

Area

Funding

Measures

Pa~icipate in the Range Management
Advisory Committee to the BOF.
SWRCB

BOF/CDF, Statewide

Implement CWA §319 consistency review in BLM,
cooperation with BLM and other federal
SWRCB
agencies,

Statewide

CWA §319

Partici.na~e on stakeholder technical advisory RWQCB 5
committee

Upper Pit River

hIPS Program

Participatc in implc~lc.tation ofCFB NPS
Initiative pilot projects, MBNMS WQPP
Action Plan for Agriculture.

Upper and Lower I CWA §319,
Salinas River,
~ EQIP, Farm
Lower Pajaro
Bureau,
River
MBNMS
Lands in irrigated CWA §319
agriculture and
grazing
throughout
RWQCB 3
Central Valley

implementation of at least
one new project each year

Lands in irrigated CWA §319,
agriculture and
General Funds

grazing

(funding not

Number of inspoctions each
year; number of inspection

throughout
RWQCB 3
Humboldt WMA
Garcia River
Watershed

secure)

recommendations made in
reports
Number of ranch plans per
acres, moniloring plan,
Number of sites monitored,
data report

Direct grant funds and cost sharing
opportunities to projects that implement
MPs.

, RWQCB 3,
CFB,
MBNMS,
NRCS
RWQCB 3

RWQCB5
Inspect areas with irrigated agriculture and
grazing for sediment discharges and
recommend or require abatement or new
practices as appropriate,

RWQCB 3

Implement TMDLs for 303(d) listed waters.

RWQCB I

Notes

98 99 00 01 02
x x x x x Ongoing
activity

RWQCB 3 . Lower Salinas
River, Lower
Pajaro River,
Morro Bay

Watershed

CWA §319

CWA §319,
CWA §104,
CWA § 106,
General Fund

(funding fairly
secure for
development
through 200 I)

__x

Agriculture Management Measures

Years
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MAA or MOU

x

x x

x

Includes all
NPSs
impacting
BLM lands

x

x x x x

x

x x x x

x

x
x x

x

x

x

x x x

reports; implementation

Adopted TMDL according to x
established schedule
Implementation of practices
per the TMDL

x

x

x x

x x

x

x

.,~.-~; ~s~_.~
Implement

Track and Monitor

^cnons~ ~tatements

Lead
Agency

Geographic
Area

Potential
Funding

Performance

Years

Measures

98 99 00 01 02

Participate in the MBNMS WQPP to
implement strategies for protection of
MBNMS rcsourccs from agricultural
pollution, including rangeland.

RWQCB 3
MBNMS
CCC
SWRCB,

Central Coast

CWA §319

Complete final WQPP
agriculture plan by summer
1999 and begin
implementation.

Provide technical assistance to implement
NPS Program for livestock grazing

RWQCB 5

Central Valley

NPS Program

Organized talk, field tours,
individual meetings

Restoration project relying on BMP
implementation (e.g. livestock enclosure
fencing, stream channel erosion control
measures, riparian revegetation)
Program for schools to initiate a watershed
education, program

RWQCB 5

UpI~

Pit River

NPS Program

! Implementation of BMPs

x x

RWCB5

Upper Pit River

NPS Program

Establish "river center"

x x

Resurvey participants in rangeland water
quality ~,t~.lmp$ to determine extent of
Implcn~almtom of ranch water quality MPs.

UCCE

Statewide

CWA §319

Annual summary of level of
implementation

x x x

Report Biennially

A ~,riculture Management Measures

To be completed as specified in Part III.A. - Introduction/Structure.
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x

x x

Notes

x x

Ongoing
activity.
Includes all
NPSs
impacting
MBNMS
watersheds

x x

Only partially
funded
x

Management Measure Category: Agriculture
Management Measure Title: IF- Irrigation Water Management
Management Measure Targeting Level: Secondary

Objectives:
!. By the year 2003, implement MMs to mitigate or reduce impacts from irrigation waters and drainage discharges.
Pro~_ess Element

Assess

Actions/State_-_--_-r_-_--_-ts

Coordinate with WMI and TMDL units tu
document levels of use and associated
impacts to beneficial uses.

Lead
Agency
RWQCB 4

Geographic

Potential

Performance

Area

Funding

Measures

RWQCB 4

Years

Notes

98 99 00 01 02

Basin Plan updates/TMDL
assessments
[x[xrx]xI

slakeholders to document levels of use and
associated impacts to beneficial uses.
Target
Implement

Plan

¯~
O

watershed
To be completed as specified in Part Ili.A. - Introduction/Structure.

Coordinate with CFB, NRCS, agricultural
groups, and educational institutions to
promote appropriate irrigation techniques.
Quantify measures to reduce impacts from
irrigation waters,

NRCS
RWQCB

Ventura County

CWA §319

I Number of stakeholder
’ m¢ctinns

Agriculture Ventura County;
groups
N©wpon Bay
watershed

CWA §319

Documentation of selected
(preferred) measures

x

San Joaquin
Valley

Proposition 204
funds transfer

Documentation of feasible
methods
Proposition 204

g x x

x

San Joaquin
Valley

Agricultural
stakeholders

MOU, environmental
documentation, discharge
permit

~ x

x

Develop methods and practices to manage
DWR,
and reduce toxic elements in drainage water. DFA,
SWRCB
Conduct environmental planning for
SWRCB,
San Luis Drain.
Westlands
Water
District,
USBR
Develop Basin Plan amendment for salt and RWQCB 5
boron for lower San Joaquin River

San Joaquin River NPS Program

,.,...g

Agriculture Management Measures
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Basin Plan amendment

× x

x

x

x x

x

RWQCB will
coordinate as
necessmy for
completion of
TMDLs.
Six-year program
with funding under

¯ = ucc~ g.Jcment

Plan

ACtlOflSl ~tatements

Lead
Agency

Implement

Potential

Performance

Area

Funding

Measures

Develop TMDL for salt and boron in San
Joaquin River

RWQCB 5

San Joaquin River NPS Program

Administer grant to evaluate implementation
of economic incentives

RWQCB 5

San Joaquin River : NPS Program

Develop TMDL for selenium in San Joaquin I RWQCB 5
River

C0ordiaate

Geographic

Hold bimonthly RWQCB Irrigated
Agriculture Roundtable for information and
strategy exchange,

Meetings; final report

San Joaquin River NPS Program

x
x x

RWQCBs 3, 5, 7 Baseline
Recommendations to
SWRCB for NPS
management of irrigated
agriculture
San ]oaquin
Proposition 204 Revised dt:ainage MP
x x
Valley
funds transfer

DWR

implement salt and boron control program

RWQCB 5 San Joaquin River NPS Program

RWQCB 5 San Joaquin River, NPS Program

Perform effectiveness monitoring for salt and RWQCB 5 San Joaquin River ~ NPS Program
boron control program
Real time management of salt in San Joaquin RWQCB 5 San ]oaquin River CALFED
River

a ,,riculture Management Measures

x x

SWRCB

Participate in the San Ioaquin Valley
’ Drainage Implementation Program
(SJVDIP).
Paine=pate in slakeholder meetings on salt
and boron implementation control plan

Report Biennially

Notes

98 99 00 01 02
~x x

Meeting attendance

x xx

x

x x x x
Prepare and issue momtoring
orders; receive and review
monitoring reports

To be completed as specified in Part III.A. - Introduction/Structure.
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x x x x Ongoing

x’x x

Real time management of salt in San Joaquin RWQCB 5 San Joaquin River CALFED
River
Track and Monitor

Years

x x x
x x x x
’

C. Forestry

There are 12 MMs to address various phases of forestry operations relevant to controlling NPSs of
pollution that affect State waters. The forestry MMs are for the most part a system of practices used
and recommended by the BOF and CDF in rules or guidance.
Silviculture contributes pollution to
17 percent of the polluted rivers and
21 percent of the polluted lakes in
California (SWRCB, 1996). Without adequate controls,
forestry operations may degrade the characteristics of
waters that receive drainage from forest lands. For
example (1) sediment concentrations can increase due to
accelerated erosion, (2) water temperatures can increase
due to removal of over-story riparian shade,
(3) dissolved oxygen can be depleted due to the
accumulation of slash and other organic debris, and
(4) concentrations of organic and inorganic chemicals
can increase due to harvesting and fertilizers and
pesticides.

California’s MMs to address silvicultural sources of
nonpoint pollution:
2A. Prehar~est Planning
2B. Streamside Management Areas
2C. Road Construction/Reconstruction
2D. Road Management
2E. Timber Harvesting
2F. Site Preparation/Forest Regeneration
2G. Fire Management
2H. Revegetation of Disturbed Areas
21. Forest Chemical Management
2J. Wetlands Forest
2K. Postharvest Evaluation
2L. Education/Outreach

Management Measures:

Preharvest Planning. Silvicultural activities shall be
i
planned to reduce potential delivery of pollutants to surface waters. Components ofMM 2A address aspects of forestry
operations, including: the timing, location, and design of harvesting and road construction; site preparation; identification of
sensitive or high-erosion risk areas; and the potential for cumulative water quality impacts.
Streamside Management Areas (SMAs). SMAs protect against soil disturbance and reduce sediment and nutrient delivery
to waters from upland activities. MM 2B is intended to safeguard vegetated buffer areas along surface waters to protect the
water quality of adjacent streams.
Road Construction/Reconstruction. MM 2C requires that road construction/reconstruction shall be conducted so as to
reduce sediment generation and delivery. This can be accomplished by following, among other means, preharvest plan
layouts and designs for road systems, incorporating adequate drainage structures, properly installing stream crossings,
avoiding road construction in SMAs, removing debris from streams, and stabilizing areas of disturbed soil such as road fills.
Road Management. MM 2D describes how to manage roads to prevent sedimentation, minimize erosion, maintain
stability, and reduce the risk that drainage structures and stream crossings will fail or become less effective. Components of
this measure include inspections and maintenance actions to prevent erosion of road surfaces and to ensure the effectiveness
of stream-crossing structures. The measure also addresses appropriate methods for closing roads that are no longer in use.
Timber Harvesting. MM 2E addresses skid trail location and drainage, management of debris and petroleum, and proper
harvesting in SMAs. Timber harvesting practices that protect water quality and soil productivity also have economic
benefits by reducing the length of roads and skid Wails, reducing equipment and road maintenance costs, and providing better
road protection.
.
Site Preparation and Forest Regeneration. Impacts of mechanical site preparation and regeneration
operations-particularly in areas that have steep slopes or highly erodible soils or where the site is located in close proximity
to a water body--can be reduced by confining mnoffon site. /VIM 2F addresses keeping slash material out ofdrainageways,
operating machinery on contours, timing of activities, and protecting ground cover in ephemeral drainage areas and SMAs.
Careful regeneration of harvested forest lands is important in protecting water quality from disuabed soils.
Fire Management. MM 2G requires that prescribed fire practices for site preparation and methods to suppress wildfires
should be conducted as feasible in a manner that limits loss of soil organic matter and litter and that reduces the potential for
runoffand erosion. Prescribed fires on steep slopes or adjacent to streams and that remove forest litter down to mineral soil
are most likely to impact water quality.

Forestry
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Revegetation of Disturbed Areas. MM 2H addresses the rapid revegetation of areas disturbed during timber harvesting
and road construction--particularly areas within harvest units or road systems where mineral soil is exposed or agitated
(e.g., road cuts, fill slopes, landing surfaces, cable corridors, or skid trails) with special priority for SMAs and steep slopes
near drainageways.
Forest Chemical Management. Application 0f pesticides, fertilizers, and other chemicals used in forest management
should not lead to surface water contamination. Pesticides must be properly mixed, l~ansported, loaded, and applied; and
their containers must be disposed of properly. Fertilizers must also be properly handled and applied since they also may be
toxic depending on concentration and exposure. Components of MM 2I include applications by skilled workers according
to label inslructions, careful prescription of the type and amount of chemical to be applied, use of buffer areas for surface
waters to prevent direct application or deposition, and spill contingency planning.
Wetland Forest Management. Forested wetlands provide many beneficial water quality functions and provide habitat for
aquatic life. Under MM 2J, activities in wetland forests shall be conducted to protect the aquatic functions of forested
wetlands.
Postharvest Evaluatioa. The goals ofMM 2K are to incorporate postharvest monitoring, including: (a)
implementation monitoring to determine if the operation was conducted according to specifications and (b)
effectiveness monitoring after at least one winter period to determine if the specified operation prevented or minimized
discharges.
Education/Outreach. The goals of MM 2L are to implement pollution prevention and education programs to reduce
NPS pollutants generated from applicable silvicultural activities.

Forestry
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Management Measure Category: Foresu7
Management Measure Title: Applicable to all MMs
Management Measure Targeting Level: All MMs are designated at the primary level, except for 2G-Fire Management and 21-Forest Chemical Management which
arc at the secondary level and ZI-Wetlands Forest which is at the tertiary level.
Objectives:
1. By year 200 I, adopt FPR to address watercourse and lake protection zones, roads and landings, exempt and emergency timber operations, mass wasting, and
cumulative watershed effects.
2. By year 2003, increase agency staffing, broaden enforcement authority, increase review of THPs, and monitor effectiveness of MPs.

Process Elemen~

Lead
Agency

Geographic

Potential

Performance

Years

Area

Funding

Measures

98 99 00 01 02

A~

A number of water bodies are identified on
the CWA §30](d) list as having silvicultural RWQCBs
(excluding
: aclivili~ ~ c,,eatrtbute to water quality
RWQCB 8)
impainn~att

Statcwidc

Targel

Of the i__m.p-~cd Watcr~ noted above, a
number of wat~ bodies arc targeted for
TMDL development by year 2003.
Rcvicw the following issues and p, epare
recommendations that amend FPR:
¯
Watersheds with ESA or CWA §303(d)
listings,
¯
Mass wasting,
¯
Cumulative effects,
¯
Scientific validity of rules for protection
of ESA-listed salmonids,
¯
Methodology for watershed assessment
and cumulative effects assessment.

Statcwide

Statewide,
especially North
Coast

Plan

:~U
O
0
.,~
Oo

~,¢nons/~rateme_n_e~

RWQCBs
(excluding
RWQCB 8)
CDF,
CDMG
UC

Propose modifications of the FPR to the
! SWRCB
BOF to address TMDLs and requirements of
RWQCB
CZARA.

Forestry Management Measures

Cu~~i Staff

CWA §303(d) list

x

x

x

’ Current Staff TMDL schedule

x

x

x

State

x x

Set of FPR
amendments sent to
BOF
Amendments to CDF
administrative manual

Statewide

113

Notes

Budget
Change
Proposal
(BCP) 99-0O

Submit proposed FPR
package to BOF

x xx

rr~:_-=__- --se_---__-~_--_-~ Acltons/btalei~ts

Coordinate

Implement

Lead
Agency

Potential

Performance

Years

Area

Funding

Measures

98 99 00 01 02

Adopt FPR amendments.

BOF

Statewide

State

FPR adopted by BOF
FPR approved by OAL
FPR become effective

P~~re and #4o~ watershed assessment and
MP for Jackson State Forest.

CDF

Horth Coast

State

Watcrsbed
as~:ssmcnt and MP

Ongoing activity as part of FPR adoption

BOF

Statewide

State

Public review of proposed FPR amendments. BOF

Statewide

State

Prepare b~,4£e! for additional State agency
staff to implement and enforce FPR.

Statewid¢,
especially North
Coast

State

RWQCB I

CDF
DFG
RWQCB I

lmp!eme~l "-------’ukd FPR.

Trn~.k and Monitor

Geographic

CDF

Statewide

Public comments

State

Hew statues enacted

North Coast

State

Implementation of
MP

implement projccls to re~_~c__~ fuel loads

RWQCB 5,
local
agencies

Willow and
Stockton Creek
watersheds;
American River
Watershed

Prop 204

Co~d_~ statewidc implementation/
effectiveness monitoring program,

CDF

Statewide

State

F~’estry Management Measures

i 14

x

x

Rules cannot become
ffective until calendar
year following OAL
approval.
Coordinate with Noyo
River TMDL.

x x ~x

Budgets submitted and x
, approved
Additional staffhired
x
and trained
State

Statewide

0
0

x x x
x x
x x x

x x x x

Suppoa k:l~-t~__ _,~,_ giving CDF civil
SWRCB
administrative amhe~ity and subslantial
CDF
~enalties to e.nfo~r~ FPR.
Implement walersbed assessment and MP for CDF
Jackson State Forest.
RWQCB I

~0

Notes

x

x

x

Enhanced MMs
enforcement.
x

x xx

Monitor 50 sites p~r
year
Provide biennial
rcports to BOF

Enhanced MMs
implementation

xx

x’xx

X

X

X

Process Element--"

Actions/Statements

~~
Agency

Performance

~
Area

Funding

rcwaited monitoring components,

Measures
components

Year~----

did planning evaluate

Implement new

potential impact?
Repeated = re-monitor
sites a/let stre~_~,_’ng events

components
Mo~i!o_r im~:~..~ntatio_n of Mr m ~ ......
State Forest.

uDI"

Monitor effects of ban4 ~_~_~..’.ication
herbicides on surface water.

RWQCB i North Coast

In,-r*.n~ ~-,,i,.,~ ~,fT ....

RWQCB I North Coast

~’port Biennially

Forestry Management Measures

North Coast

RWQCB I

State

! Monitoring of
management plan,
including instream
trend and project
monitoring
General Fund Monitor ten sites per
year
BCP 99-00

25 p~ce~,t of THPs
will be reviewed

To be completed as s~ast III.A. - ln-troductio-’~’~]’~mcture

Notes

98 99 O0 O! 02

x x x

xx!x

! Instream monitoring
component supplements
hillslope component

D. Urban Areas

I~

The SWRCB, CCC, and other State agencies have identified 15 MMs to address urban NPSs of
] pollution that affect State waters. With approximately 80 percent of the nation’s population living in
coastal areas, controlling polluted runoff in urban areas is a challenge. Negative impacts of urbanization on coastal and estuarine waters are well documented in a number of sources, including
California’s CWA section 305(b)
and section 319 reports and the
California’s MMs to address urban sources of nonpoint
Nationwide Urban RunoffProgram. pollution:

Major pollutants found in runofffrom urban areas
include sediment, nutrients, oxygen-demanding
substances, road salts, heavy metals, petroleum
hydrocarbons, pathogenic bacteria, and viruses.
Suspended sediments constitute the largest mass of
pollutant loadings to receiving waters from urban
areas. Construction is a major source of sediment
erosion. Petroleum hydrocarbons result mostly from
automobile sources. Nutrient and bacterial sources
include garden fertilizers, leaves, grass clippings, pet
wastes, and faulty septic tanks. As population
densities increase, a corresponding increase occurs in
pollutant Ioadings generated from human activities.
Many of these pollutants enter surface waters via
runoffwithout undergoing treatment.

3.1

Runoff from Developing Areas
A. Watershed Protection
B. Site Development
C. New Development
3.2 Runoff from Construction Sites
A. Construction Site Erosion and Sediment Control
B. Construction Site Chemical Control
3.3 Runoff from Existing Development
A. Existing Development
3.4 On-site Disposal Systems (OSDSs)
A. New OSDSs
B. Operating OSDSs
3.5 Transportation Development (Roads, Highways, and
Bridges)
A. Planning, Siting, and Developing Roads and
Highways
B. Bridges
C. Construction Projects
D. Chemical Control
E. Operation and Maintenance
F. Road, Highway, and Bridge Runoff Systems
3.6 Education/Outreach
A. Pollution Prevention/Education: General Sources

Urban runoff management requires that several
objectives be pursued simultaneously. These
objectives include the following (American Public
Works Association, 198 l):
¯ Protection and restoration of surface waters by the
minimization of pollutant loadings and negative
impacts resulting from urbanization;
¯ Protection of environmental quality and social
well-being;
¯ Protection of natural resources, e.g., wetlands and
other important aquatic and terrestrial
ecosystems;
¯ Minimization of soil erosion and sedimentation problems;
¯ Maintenance of the predeveiopment hydrologic conditions;
¯ Protection of ground water resources;
¯ Control and management of runoff to reduce or prevent flooding; and
¯ Management of aquatic and riparian resources for active and passive.

Management Measures:
The control of urban NPS pollution requires the use of two primary strategies: (1) the prevention of pollutant Ioadings
and (2) the treatment of unavoidable loadings. California’s urban MMs are organized to parallel the land use
development process in order to address the prevention and treatment of NPS pollution loadings during all phases of
urbanization. This strategy relies primarily on the watershed approach, which focuses on pollution prevention and
source reduction practices. Emphasizing pollution prevention and source reduction practices over treatment practices is
favored because conducting education practices and incorporating pollution prevention practices into project planning
and design activities are generally more effective, require less maintenance, and are more cost-effective in the long term
than treatment strategies. Treatment strategies should only be used to address unavoidable loadings or where they are
truly cost-effective.

Urban Management Measures
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The major opportunities to control NPS loadings occur during the following three stages of development: (1) the siting
and design phase, (2) the construction phase, and (3) the post-development phase. Before development occurs, land in a
watershed is available for a number of pollution prevention and treatment options, such as setbacks, buffen, or open
space requirements, as well as wet ponds or constructed urban runoff wetlands that can provide treatment of the
inevitable runoffand associated pollutants. In addition, siting requirements and restrictions and other land use
ordinances, which can be highly effective, are more easily implemented during this period. After development occurs,
these options may no longer be practicable or cost-effective. MMs 3. IA through 3.1C address the strategies and
practices that can be used during the initial phase of the urbanization process.
The control of construction-related sediment loadings is critical to maintaining water quality. The implementation of
proper erosion and sediment control practices during the construction stage can significantly reduce sediment loadings
to surface waters. MMs 3.2A and 3.2B address construction-related practices.
After development has occurred, lack of available land severely limits the implementation of cost-effective treatment
options. MM 3.6A focuses on improving conU’ols for existing surface water runoff through pollution prevention to
mitigate NPSs of pollution generated from on-going domestic and commercial activities.

Urban Management Measures
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Management Measure Category: 3. I - Urban Areas
Management Measure Title: 3. l - Runoff from Developing Areas; 3. IA - Watershed Protection; 3. l B - Site Development; and 3. IC - New Development
Management Measure Targeting Level: Secondary
Objectives:

!. Provide general goals for State and local agencies to use in developing comprehensive watershed protection programs for guiding future development and land use
activities in a manner that will prevent and mitigate the effects of NPS pollution.
2. Reduce the generation of NPS pollutants and mitigate the impacts of urban runoffand associated pollutants that result from new development or redevelopment.
¯-,u._-~_- r~~i

Assess

Target

Actions/~mtcments

Develop watershed t~t~k foi~7~$ and
coordinale task force efforts with RWQCB
programs.

Lead Agency

Geographic

Potential

Performance

Years

Area

Funding

Measures

98 99 00 OI 02

RWQCfl 4

Los Angeles
Region

*
*

I Conduct more intensive site-specific
cvalua~ioos of impacts of Cal/Trans and local RWQCB 6
gov~ mad maintenance practices.

Regionwide

Target appl .... ~ MMs through the WMI
tmplementalioo plans.

Statewide
Urban areas
in SF Bay
Area and
Central
Valley

SWRCB
RWQCBs

Support the Urban Pesticide Committee
RWQCB 2,
(UPC) in ils role in coordinating activities of RWQCB 5
Ihe SF Bay Area and Central Valley agencies
and other entities interested in OP pesticides
m urban creeks

Management Measures

18

Quarterly meetings
WMI Chapters

x

Notes

x

x

x

Inspections

x x x

x

x

Current staff

Include MMs in WMI
implementation plans

x

x

x

x

NPS Program,
TMDL funding,
and BCPs

Funding of RWQCB staff to
conduct UPC meetings and
coordinate agency activities

x

x

x

x

As needed for
WMi and
TMDL
development and
implementation

rau-__~_-_- r.,~_-_-~

Plan

Aczlons: ~mtements

Promote watershed planning and the
development ofregiooal watershed MPs that
include MMs, and foster implementation of
thes~ plans.

l_~__-a_ Agency

C:~,graphic

Potential

Area

Funding

SWRCB,
Regional
Watersheds
SCC,
CCC,
local and
regional entities
RCDs,
Governor’s
Office of
Planning and
Research

CWA §§205j
and 319
SB 271
DOC Division
Of Land
~ Resources
Protection grant
program

Performance

Years

Measures

Notes

98 99 00 01 02

Development of at least five
watershed plans that include
MMs and provide for their
implementation by 2002.
Upgrade CEQA checklist
and General Plan guidelines
and provide training to local
govemmcnt staffs.
Include CAMMPR in the
Office of Planning and
Research: A Guide to
I Planning in California.

xxxxx

Integrate MMs into Basin
Plans as needed.

Coordinate

Review project plans for road construction
and maintenance.

RWQCB 6

Region wide

Provide ~.-~_..~.--..3 ,~,,~,~I_. to cities in
~ dcvelopmem o~ Udmn Runoff Plans using
the Model Urban Runoff Program (MURP).

SWRCB,
RWQCBs
(excluding
RWQCB 8),
CCC

Statewide
(watershed
based)

CWA 319
Local
governments

Work with municipalities to develop
appropriate grading ordinances aimed at
controlling impacts from new development,

RWQCB 3,
CCC,
i MBNMS
WQPP in
Central Coast
RWQCB 6

MBNMS
Regionwide

NPDES
Storm Water-Non Chapter 15

~g)
0
._x
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Inspections

x

x.x x

x

Distribute MURP to all
x
Phase II NPDES cities and
other local governments on
request
Develop a CAMMPR
guidance module for USEPA
sponsored NPDES permit
writers conference
Host a MURP scminar at the
~ League of Cities Planners
Institute

xx

x

x

Grading ordinances

xix x

x

x

r~ ~a~

.,
C~ina~e

~clmns: amc:m.r.r.:s

Lead Agency

C~rdinate wi~ develo~r ~d rcgul~ow
L~al pl~ing
agencies, erosion s~d~ds for developm~t, agencies,

Geographic
Area

Potential

Performance

Years

Funding

~easures

98 99 ~ 01 02

Los ~gclcs
Region

Reduction in number of
erosion ~d scdimcn~tion
complaints by 50 ~rcent

x

x

x

x~x

NPDES
Storm Water-Non Chapter 15

Workshops

x

x

x

x

x

NPDES

lncoq~oration of MMs into x
NPDES I~rmits that come up
for renewal
Develop a CAMMPR
guidance module for
USEPA-sponsored NPDES
I~rmit writer’s conference.

x x

x

x

× x x x

x

RWQCB 4

Con4,_,c~. BlVlP woA__~ops for local
devclol~rS

RWQCB 6,
RWQCB 8

Incorporate app~ieabl© MMs into NPDES
permits that come up for review

SWRCB,
RWQCBs,
SWQTF

Review new LCPs, LCPAs, and CDP
applications brought before it for appropriate
NPS pollution prevention and control.

CCC

Regionwide

Statewide
(watershed
I based)

Coaslal Zone

BCPs

Implement Water Quality P~o~_ect_ion
MBNMS
Program for Monterey Bay National Marine , WQPP
Sanctuary.
CCC
RWQCBs 2 and
3

MBNMS

BCPs
CWA §319
NOAA

Work with cities and co,_,_-__t!es to impl¢_m_ent
MORE

MBNMS and
region wide

BCPs,
CWA §319,
Local
governments

Management Measures

CCC, RWQCB
2 and 3,
MBNMS
WQPP

~,0

~otes

WQPP Structural and
nonstmctural controls pilot
program (to include elements
such as erosion and
sexlimcntation controls,
regional urban runoff
management strategy,
t~chnical training, and public
education)
MURP implementation in
! three new cities or counties

xx

xx

xx

x

Pr~-_-~_~ £1e~:::t
lmp~e~t

~ T~ck ~d Monitor

^cuuns~ ota(

ts

I ~ed Agency

Enfo~e si~ wh~ ~sion ~d
~imen~tJon ~ unconuolled.

~ RW~B 4

Cifi~’s M~odng Pmg~

RW~B 5

~mugh ~e UPC, aes!st municipaliti~ in
~dg~ing OP ~ticide TMDLs by ~in~ing wo~ n~ded to ~ ~ffo~ed ~ p~
of TMDL el~en~ (e.g., ~urce id~tification, impl~ion). Work wi~ CDPR
throu~ ~e U~ ~ in developing
, OP p~sticide ~DLs.

RWQCB 2,
RWQCB 3

indurate ~plic~le MMs into U~
TMDL development ~rategi~ ~d
~mplemen~tion pl~s.

RW~Bs

P~t~it t~cking five-ye~ review.

R~ Bie~iaily

~:;[raphic
Area

Performance

Years

Fundin~

~easur~

98 ~ ~ 01 02

Los ~geles
Region
S~cnto
River
Wate~h~d
U~ ~e~
in SF Bay
Area ~d
~ C~ntral
Valley

x
. NPS Progr~

~PS Pmgr~,
TMDL f~ding

Convening wo~shops

Activ~ p~icipation of
CDPR, municipalities ~d
other interested entities (e.g.,
~sticide registrar, UC
~ Dep~ments) in UPC

Wate~hed
State ~d
To ~ detrained
M~ement F~e~l
Ar~as
(WMAs)
CWA
~303(d) listed
water ~ies
RWQCBs
Statewid~ by S~ ~d one- Incre~ u~ of MM ~d
(excluding
Region
time grit
humor of WQ issues
RWQCB 8),
review~ in pewits
CCC
To b~ ~mpl~t~d ~ s~ifi~d in P~ lll.A. - Induction/S~cture

’~1
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x

Hot~

x~x x

x x

x

x

x

x

x

x

x

x To complete
~ffo~
me~u~
review, one-tim~
funding will
I I ~ n~.

Management Measure Category: Urban Areas
Management Measure Title: 3.4 - On-site Disposal Systems; 3.4A - lqcw On-site Disposal Systems; and 3.4B - Operating On-site Disposal Systems
Management Measure Targeting Level: Secondary
Objectives:
I. Improve coordination among State agencies and between State and local agencies in all matters dealing with OSDS.
2. Develop a consistent statewide and/or regional approach to policy interpretation, regulation, implementation, and development of standards for OSDS to support
regional and/or local regulation.
~
3. Provide financial, technical, and educational assistance to help ensure that OSDSs arc located, designed, installed, operated, inspected, and maintained to prevent
the discharge of pollutants onto surface water and into ground water.
4. Provide financial and technical assistance for and educational information on "alternative" OSDS technologies (i.e., other than conventional gravity septic tankleachfield systems).
I’rocess I~lement

Actions/Statements

Lead Agency Geographic
Area

Assess

Potential
Funding

Performance
Measures

Years

Notes

98 99 00 01 02

To b~ completed as spocificd in Par~ III.A. - Introduction/Structure

Target

Provide loans or grants to counties for
upgrades to individual systems,

SWRCB, local
municipalities

Statewide

SRF loans

Loans provided and
individual systems upgraded

Plan

Establish uniform statewide standards for
minimum criteria for OSDS siting and
design (appropriate additional criteria will
depend on local geographical and
topographical conditions and level of
protection required for regional beneficial

SWRCB

Statewide

Proposed BCP

Minimum criteria

CCC in
coordination
with SWRCB,
RWQCBs, and
others
(excluding.
RWQCB 8)

Identified
CZMA or CWA Matrix and analysis of
CCAs (.8.,
grants
ordinances, policies, criteria,
the MBNMS)
etc.

x x

OSDS TAC
Recommendation
OSDS TAC
[ Recommendation

UseS).

Review local OSDS-rclated policies and
ordinances of local governments within one
or more regions (e.g., within the MBNMS)
and evaluate these planning and
’ implementation mechanisms for regional
consistency and effectiveness.

" ban Management Measures
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x

Modeled after
similar
recommended
action in
MBNMS
(WQPP) Urban
Action Plan

Coordinate

~ ----- -- ----Lead
~ Agency Geographic
Assign or redirect SWRCB and/or RWQCB
staffs to support OSDS activities.

Develop a M~fi-,Orand~m of Agv~rv, ent
(MOA) between public agencies that operate
facilities that use OSDS (e.g., Cal/Trans,
DPR, Dept. of Conections) and the SWRCB
RWQCBs, and local beaith departments to
ensure that the public facilities meet the
same technical standards and achieve the
same level of scrotiny as other OSDSs.

SWRCB,
RWQCBs in
coordination
with other
agencies that
have related/
overlapping
authority
SWRCB

F~t~hlish a S~e and/or regional center for Sea Grant or
the coordmmma and advancement of OSD.S NEP
research and development to provide
educattoo mul laming to educators,
designers, insttlle~s, and regulators of
OSDS.

. Develop a prog~u,~ to provide homeowner
education and to encourage or require
appropriate system operation and
maintenance.

Urban Management Measures

Nonprofit in
coordination
with SWRCB,
RWQCBs,
(excluding
RWOCB 8 )
local
municipalities

P~,’.¢~,tia I

Performance

Years

Measures

98 99 00 01 02

Area

Funding

Statewidc

BCPs or
redirection of
staff; MOUs
with other
agencies

New OSDS Unit at the
SWRCB

Statcwid¢

General Funds

MOA

Statewide;
General Fund
begin in pilot appropriated
project area
through new
(.g., CCA or legislation
NEP such as
SMB NEP)

Facility with training
materials and websitc

Statcwide

HomeASyst program
developed and used in a
reported number of homes.
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CWA §319

x x

x

x

Noles

x x

Recommendation
in NPS Initiatives
Report and OSD~
TAC Report

Pointed out as a
problem in the
OSDS TAC
report

x Model after
program in
Buzzards Bay
Project National
Estuary Program
See also OSDS
TAC Report
~ Stakeholder
recommendation
(Heal the Bay
[HTB])
x OSDS TAC
Recomm©ndation
(Can model aider
the "HomeASyst"
program for
OSDSs that is
emplemented in
’ North Carolina
and other ~t.t,.~

Process l~_le_-_-..~,,~

Implement

~¢uons: .~mrements

Lead Agency

Geographic

Potential

Performance

Years

Area

Funding

Measures

98 99 00 01 02

Provide assistance to local developers in
achieving the stated OSDS MM objectives.

SWRCB,
RWQCBs
(excluding
RWQCB 8) in
coordination
with other
agencies that
have related/
overlapping
authority

Statewide

BCPs or
redirection of
staff; MOUs
with other
agencies

Prepare e_le~_r and formal guidance
concerning rite application of existing
SWRCB policies as they relate to OSDS.

SWRCB

Statewide

General Funds
BCP

Guidance memorandum
Update the Minimum
Guidelines for the Control of
Individual Wastewater
Treatment and Disposal
Systems by including nonstandard systems

Provide __te,,,t,.u..I attlttanee and oversight on SWRCB and
siting and pm~-t qNflication of alternative
RWQCBs
technology.

Statewide

General funds

Adopt statewide performance standards for
all OSDSs within the coastal zone by
January 2001.
Achieve compliance with above standards
within 3 years a~er adoption of OSDS
performance standards.

DHS with
SWRCB, CCC

Statewide

General Funds

Distribution and
Implementation of California
On-Site Sewage Disposal
System Ordinance, 3/99
Standards for WDRs

SWRC[~

Statewid¢

General Funds

Use of 3-tier authority or
enforcement actions

,Provide !eehnicai a~i~tance for at~-~in_g
cumulative impacts of OSDS and aid local
agencies in the development of procedures
for addressing cumulative impacts,

SWRCB,
RWQCBs, and
CCC in
coordination
with a local
government

Pilot project
in a critical
coastal area
(MBNMS or
San Luis
Obispo
County?)

NOAA funds

Development of watershed
modeling and cumulative
assessment tools (GIS, etc.)

Urban Management Measures
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Hew OSDS Unit at the
SWRCB

x

x x

x

Notes

x x

Recommendation
in NPS Initiatives
Report and OSDS
TAC Report

Recommendatior
in NPS Initiatives
Report and OSDS
TAC Report
Refers to SWRCB
Resolutions No.
68-16 and 88-63
RWQCB 2
sug~es!ion
x

x

x x

x Recommendation
in NPS Initiatives
Report and OSDS
TAC Report
See potential
requirements in
AB 885
x ! See potential
requirements in
AB 885
Recommendation
in NPS Initiatives
Report and OSDS
TAC Report
Coordinate with
CCC RECAP
Project?

P~-------~._ E .......~

~cuons~ ~m[ements

i-~-4 Agency Cc~,graphic
Area

lmp!em_e_qt

Develop a uniform standard of p~¢t__ice for
the inspection of OSDS and pumping of
tanks if necessary during real estate transfer:
or property refinancing.
I~a_blish a State and/or regional ~-_~_er for
the coordination and advancement of OSDS
research and development (including
alternative systems).

Develop consistent inspection and reporting
protocols and certification of inspection
forms for septic tank pumpers.
Develop data management systems to
)rovidc better tracking of inspection,
maintenance, and performance information
for OSDSs.

SWRCB,
RWQCB
(excluding
RWQCB 8)
Sea Grant or
bIEP

SWRCB,
RWQCB
(excluding
RQWCB 8)
SWRCB,
RWQCB
(excluding
RQWCB 8)
SWRCB,
RWQCB
(excluding
RQWCB 8),
CCC

Provide technical assistan~" for siting new
on-site systems to ensure that (I) suitable
scptage disposal facilities are available for
existing and proposed OSDSs and
(2) construction standards were met during
and after installation.
Develop and impleme~! a prog~,~ for
SWRCB,
annual inspection and certification of on-site RWQCB
system compliance to determine that the
systems arc operating in a manner that
)rntects water quality.

Performance

Years

Fundinl

iVleasures

98 99 00 01 02

Notes

: Statcwide

Statewide;
begin in pilot
project area
(.g., CCA or
NEP such as
SMB NEP)

x

General Fund
appropriated
through new
legislation

Facility with training
materials and website

Statcwidc

x

Statewide

x x x

x

x

Statcwide

~x x x

x

x
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OSDS "I’AC
Recommendation

x Model after
program in
’ Buzzards Bay
Project NEP
See also OSDS
TAC Report
Stakeholder
recommendation
(HTB)
x OSDS TAC
recommendation

Statewid¢

_x

Urban Management Measures

Potential

OSDS TAC
recommendation

Trigger if other
actions do not
occur
Stakeholder
recommendation
(HTB)

Process Irk__-_:.-..‘
implement

Track and Monitor

~,unav om

--,

Lead Agency

Review and ~pd~!e the waiver resolutions.

RWQCB 2

Develop requi~e,aients for OSDSmaintenance-related activities (e.g., septic
tank pump, switching of leachfields), where
appropriate, based on occupancy patterns.
Support the dev©lopm©nt of ii~p~ovr.d OSDS
inspection and maintenance practices.

SWRCB,
RWQCB
(excluding
RQWCB 8)

i Evaluate the adequacy of local oversight
programs which have been under waiver
resolutions with the RWQCB.

Develop a mechanlg,n to track effectiveness
and implementation of urban BMPs for
OSDSs and sediment/erosion control,
Report Biennially

Urban Management Measures

Geographic
Area

Potential
Funding

Matin,
BCP
Alameda,
Contra Cos~
! San Marco,
Napa, Solano
Sonoma,
Santa Clara
Counties
Statewide
’ Current staff

Performance
Measures

Years
98 99 00 01 02

Notes

Update two waiver
resolutions per year for eight
counties

Guidelines

,x

x

x

Stakeholder
recommendation
(HTB)
OSDS TAC
recommendation

RWQCB 2

SWQTF

Matin,
BCP
Alameda,
Contra Costa,
San Marco,
blapa, Solano,
Sonoma,
Santa Clara
Counties
Regional
Contract staff

Produce two Evaluation
Reports per year for eight
counties with findings and
recommendations

To be completed as specified in Pa,i III.A. - Introduction/Structure
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x x x x ’ RWQCB 2
suggestion

x
~

! SWQTF
subc.ommitte~
~

Management Measure Category: Urban Area
Management Measure Title: 3.6A - Education and Outreach
Management Measure Targeting Level: Primary
Objectives:
I.
2.
3.
4.
5.

Implement educational programs to provide greater understandirig of watersheds.
Raise awareness of and increase the use of applicable urban MMs and MPs where needed to control and prevent adverse impacts to surfaco and ground water.
Involve the general public in coastal and watershed protection programs.
Improve watershed education in public schools.
Improve NP$ practitioners’ ability to support community-based watershed management.

Pro~_~ Ele,t,©m

~cuon~ ~tare_-:--:~:-=~s

Lead
Agency

C:=g~aphie
Area

Potential

Performance

Funding

P’~-~

Measures
To bc comp!~,.¢d as SlgCificd in Part III.A. - Introduction/Structure

Target

To be completed as specified in Part IlI.A. - Introduction/Structure

Plan

Years
98 99 00 01 02

Develop urban pesLicid_¢ control ed_~ce!ion
program,

Local
agencies,
RWQCBs
2, 4, and 8

Newport Bay,
CWA §319
SFB, Los Angeles
County

Pesticide control program
Household pesticide media
campaign

x

Develop and implement a watershed and
mllutcd runoffcomponent into the Adopt-AHighway Program.

Cal/Traas

Statewide

Pollution prevention
information given to every
Adopt-A-Highway
participant

x x

Urban Management Measures
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Cal/Trans

Notes

x

x

RWQCB 8
suggestion
SWQTF/Public
Information
Public
Pa~icipation
(PIPP)
Comm~ne~"
x ; Adopt-A~ Highway is
currently a
Coastal Cleanup
Coordinating
panner

rro-_-~_~ ~_.~_m_en(

Plan

Actions/btate~i, ts

I Outreach and education under WMI-stakeholder meetings and workshops,

Public education--plan and participate in
activities such as Air Faire, Truckee River
Days, Earth Day, National Wetlands Month;
place educational exhibits and make
presentations at public schools and in other
pdblic places.
Coordi~!e

Coordinate and participate in training
sessions, workshops, and community events.

Lead
Agency

Geographic

Potential

Performance

Years

Area

Funding

Measures

98 99 00 01 02

RWQCB 6 ’ WMI target
watersheds
(Truckee,
Upper Truckee,
Carson, Owens,
Mojave River
watersheds)
RWQCB 6 Regionwide
local
agencies

SWRCB, I Regional
RWQCBs,
CCC

:integrate watershed and polluted runoff
CCC
information into public information provided
by the CCC’s G~tcral Education Program.

Provide watershed and polluted runoff
DPR, CCC
information al coastal access points--such as
State Parks, piers, beaches locations.

Statewide

Statcwide

CWA
§§ 104/I 06, 319
Program Cost
Account (PCA)
I I I (WMI)

x

CWA
§§104/106, 319
PCA I I ! (WMI)

x x x x x

List of events participated in

Current staff

Information on the CCC wet~ x x
page, including links to
education and water quality
programs, and list of contacts

CCC license
)late

Chapter(s) in Coastal
Resources Guide and/or
Coastal Access Guide(s)
Posting of information in
existing displays and, where
feasible, installation of
additional displays
Conduct talks with park
visitors
Conduct spocial community
education events at parks
Local education program

State Parks
current staff
SCC
plate

lmpt,~,ii~i education component of
MURP--a joint project by the City of
Watsonville, MBNMS, and CCC.
in public schools, participate in Adopt-aWatershed and other watershed-awareness
~activities.

Urban Management Measures

, MBlqMS,
CCC

Monterey Bay

RWQCB 6, Regionwide with
local
focus in WM1
agencies
target watersheds

128

x x

Current staff

CCC license

imp:~ent

Notes

Cal/RA,
CCC current
staff
CWA
§§ 104/106, 319
PCA I I I (WMI)

x

!x x x x

x x

x

x

x

x

x x

x

x

RWQCB 3
suggestion

x

CCC’s Coastal
CPR Plan

x x

CCC’s Coastal
CPR Plan
DPR suggestion

CCC’s Coastal
CPR Plan
x

x

r, u,.,~ r~c~..~.~.a

AC[iOnS/~ratements

~[mPI~’~’’:

G:~,graphic

Potential

Performance

Years

Area

Funding

Measures

98 99 00 01 02

RWQCB8, Regionwidewith
local
focus in WMI
agencies
target watersheds
Use the RWQCB’s table top watershed
model to demonstrate the water quality
impacts from development activities,

RWQCB 6

Regionwide with
focus in WMI
target watersheds

P~.pare newspaper articles and press rel_¢~s
to increase public awareness of watershed
issues,

RWQCB 6

Regionwide with
focus in WM!
target watersheds

CCC

Statewide

CCC

Statewide

Integrate watershed and polluted runoff
information into the CCC’s General
Education Programs and applicable
~ publications.
Inieglate watershed and polluted runoff
information into the CCCs General
Education Programs and applicable
)ublications.

;U
0
0
--~
0

Lead
Agency

CWA
§§ 1041106, 319
PCA 436 (hIPS)
CWA
§§ 104/106, 319
PCA I I i (WMi)
CWA
§§ 104/106, 319
PCA i i I (WMI)
CCC license
Chapter in Save Our Seas
plate
Program and SEA Camp
curriculum(s)

CCC license
plate

x!x

Notes

x x x

x x x

x

x

x x x x x

x x x x

x

CCC’s Coastal
CPR Plan

x x

x

CCC’s Coastal
CPR Plan

Field monitoring guide for
Adopt-A-Beach programs
Integrate watershed and
polluted runoff messages into
Coastal Cleanup media
An edition of Coast & Ocean

x

Distribute a P~_._h_,L,~_ Runoff Edition of the
SCC’s magazJn¢ Corot & Ocean.

SCC

Statewide

SCC

Support financially the devclop~¢.t,
distribution, and implementation of K- 12
watershed education curriculum.

SWRCB

Statewide

CWA §319

Complete K-12 Wat©rshed
Curriculum

x

x

x x

x

Urban TAC
recommendation

Provide trainin.o in use of watershed
curricula and development of watershed
education programs to teachers and
administrators.

. SWRCB
through
Adopt-AWatershed

Statcwide

SRF loan
CWA §319

Training for 300 teachers or
administrators per year

x

x

x,x x

Urban TAC
recommendation

Distribute watca~hcd/watcr quality K-12
appropriate curricula,

SWRCB Statewide
via AdoptAWatershed
RWQCB 5 Northern
Central Valley

SRF loan
CWA §319

2500 copies per year

x

x x

x

Congressional
Appropriations

Workshops
Technical documents
Watershed brochure

x

x x

Sacramento River Watershed Program,
Public Outreach and Education
Subcommittee.

Urban Management Measures
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x

x

Suggested at
meeting with
SCC

x

Urban TAC
recommendation

rrocess 6~._--__-_-~

Implement

Track and Monitor

Act,ons~ b(a~s

Lead
Agency

C~.~,~raphic
Area

Co~! P!~_c~r County RCD bio~_~_~_~,,ent Placer
No~,~,,,
and training seminars and related activities, i County
l Central Valley
RWQCB 5
Assess watershed and polluted runoff
educational programs in California,
including public awareness baseline and
follow-up surveys and evaluate their
effectiveness

CCC

Statewide

As~ss wate _rs~_ea_ and pol~te,~ runoff
educational programs in California,
including public awareness baseline and
follow-up surveys and evaluate their
effectiveness.

CCC

Statewide

Report B~e~!~lly

Urban Management Measures

Potential
Funding

Performance

Years

Measures

98 99 00 0l 02

CWA §319(h)

Conduct bioassessment
training
Conduct seminars on
sedimentation
CWA §319
Guide to programs and
effectiveness
CCC License
Plate funds
Marine and Coastal
Educational Resources
Other
government or Directory
corporate grants
California
Compendium of State agency
Department of
programs related to
Education
HPS/CZARA Program
Cal/RA

To be completed as specified in Part IlI.A. - Introduction/Structure
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,I

x x

x x

t

Holes

See grant for
details.

x

x CCC’s Coastal
CPR Plan

x

I Most
NPS/CZARA
State agency
partners are
involved in
California
Environmental
Education
Interagency
Network
(CEEI~)

E. Marinas and Recreational Boating Management Measuresu
~]

i

Recreational boating and marinas are increasingly popular uses of coastal areas and inland surface
water bodies (e.g., lakes and delta). And, they are an important means of public access, and California
must balance the need for protecting the environment and the need to provide adequate public access

[
[ (thUeSs_EPA,
)., 8ec..a,
.as ~dorboats
are by
located
at theprocesses.
water’s edge,
pollutants
from
ese sources 1993
are less
ligely us.e
to ~ma,rin
t~u~ered
filtered
natural
When
boatinggenerated
and adjunct
[ activities (e.g., marinas and boat maintenance areas) are poorly planned or managed, they may pose a
/
threat to water quality and the health of aquatic systems and may pose other environmental hazards. Sources of
pollution associated with marinas and boating include:
¯ Poorly flushed waterways:
California’s marina and recreational boating
¯ Pollutants discharged from boats (recreational boats, commercial
MMs:
boats, and "live-aboards");
4.1 Assessment, Siting and Design
¯ Pollutants carried in storm water runoff;
A. Water Quality Assessment
B.Marina Flushing
¯ Physical alteration of wetlands and of shellfish/other benthic
C.Habitat
Assessment
communities during cons~ction of marinas, ramps, and related
D.
Shoreline
Stabilization
facifities;
E.Storm Water Runoff
* Pollutants generated fi’om boat maintenance activities on land and in
F. Fueling Station Design
the water.
G. Sewage Facilities
H. Waste Management Facilities
There are 16 MMs to address marina and boating sources ofnonpoint
4.2 Operation and Maintenance
pollution. Effective implementation of these MMs can (1) avoid
A. Solid Waste Control
impacts associated with siting marinas and boat maintenance areas,
B. Fish Waste Control
(2) ensure the best available design and construction practices (for new
C. Liquid Material Control
and expanding facilities), (3) ensure appropriate operation and
D. Petroleum Control
maintenance practices to prevent and/or reduce the delivery of NPS
E. Boat Cleaning and Maintenance
pollutants to State waters, and (4) encourage the development and use
F. Maintenance of Sewage Facilities
of effective pollution control and education efforts. The MMs cover
G. Boat Operation
the following, operations and facilities:
4.3 Education/Outreach
¯ Any facility that contains ten or more slips, piers where ten or
A. Public Education
more boats may tie up, or any facility where a boat for hire is
docked;
¯ Any residential or planned community marina with ten or more slips;
¯ Any mooring field where ten or more boats are moored;
¯ Public or commercial boat ramps;
¯ Boat maintenance or repair yards that are adjacent to the water and any federal, State, or local facility that involves
recreational boat maintenance or repair on or adjacent to the water.
~[

The Implementation Plan involves targeting implementation of six of the 16 marina and boating MMs, specifically
those measures for water quality assessment, sewage facilities, bo"--~ cleaning and maintenance, hazardous waste
24 Commercial and military ports are not targeted in this Program Plan because they are subject to the storm water
NPDES permits regulating industrial and construction activities. Commercial ports are also required to submit a port
master plan (PMP) for certification by the CCC. The PMP must include the conditions contained in Coastal Act
section 3071 !. An NPS-related condition is "an estimate of the effect of development on habitat areas and the marine
environment, a review of existing water quality, habitat areas, and quantitative and qualitative biological inventories, and
proposals to minimize and mitigate any substantial adverse impact." Section 30711 further states that, "each city,
county, or city and county which has a port within its jurisdiction shall incorporate the certified [PMP] in its [LCP]." In
addition, activities in military ports are subject to federal consistency review by the CCC, affording the State an
opportunity to ensure that appropriate NPS pollution prevention and control measures are in place. Por~s located in the
San Francisco Bay are under the jurisdiction of SFBCDC and subject to regulations of the MPA.
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management, and public education. These MMs and related actions were identified by representatives of the marina
and boating community at four meetings held between December 1998 and April 1999 and by the SWRCB, RWQCBs,
and CCC. The 1994 Marina TAC Report provided additional recommendations. The 16 MMs are summarized below.

Assessment, Siting, And Design Management Measures:
41.A

Water Quality Assessment. Consider impacts to water quality in siting and designing new and expanding
marinas.
41.B Marina Flushing. Site and design marinas to provide for maximum flushing and circulation of surface waters,
which can reduce the potential for water stagnation, maintain biological productivity, and reduce the potential
for toxic accumulation in bottom sediment.
41 .C Habitat Assessment. Site and design marinas to protect against adverse impacts on fish and shellfish, aquatic
vegetation, and important locally, State, or federally designated habitat areas.
41.D Shoreline Stabilization. Stabilize shorelines where shoreline erosion is a pollution problem.
41.E Storm Water Runoff. Implement runoff control strategies to remove at least 80 percent of suspended solids
from storm water runoffcoming from boat maintenance areas (some boaryards may conform to this provision
through NPDES permits).
41.F Fueling Station Design. Locate and design fueling stations to contain accidental fuel spills in a limited area;
and provide fuel containment equipment and spill contingency plans to ensure quick spill response.
41 .G Sewage Facilities. Install pump out, pump station, and restroom facilities at new and expanding marinas
where needed to prevent sewage discharges directly to State waters.
41.H Waste Management Facilities. Install facilities at new and expanding marinas where needed for the proper
recycling or disposal of solid wastes (e.g., oil filters, lead acid batteries, used absorbent pads, spent zinc
anodes, and fish waste as applicable) and liquid materials (e.g., fuel, oil, solvents, antifreeze, and paints).
Operation And Maintenance Management Measures:
4.2A Solid Waste Control. Properly dispose of solid wastes produced by the operation, cleaning, maintenance, and
repair of boats to limit entry of these wastes to surface waters.
4.2B Fish Waste Control. Promote sound fish waste management where fish waste is an NPS problem through a
combination of fish cleaning restrictions, education, and proper disposal.
4.2C Liquid Material Control. Provide and maintain the appropriate storage, transfer, containment, and disposal
facilities for liquid materials commonly used in boat maintenance; and encourage recycling of these materials.
4.2D Petroleum Control. Reduce the amount of fuel and oil that leaks from fuel tanks and tank air vents during the
refueling and operation of boats.
4.2E Boat Cleaning and Maintenance. Minimize the use of potentially harmful hull cleaners and bottom paints
and prohibit discharges of these substances to State waters.
4.2F Maintenance of Sewage Facilities. Maintain pumpout facilities in operational condition and encounge their
use so as to prevent and control untreated sewage discharges to surface waters.
4.2G Boat Operation. Prevent turbidity and physical destruction of shallow-water habitat resulting from boat
wakes and prop wash.
Education and Outreach Management Measures:
4.3A Public Education. Institute public education, outreach, and training programs to prevent and control improper
disposal of pollutants into State waters.

Marinas and Recreational Boating
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Management Measure Category: Marinas and Recreational Boating
Management Measure Title: 4. IA--Water Quality Assessment
Management Measure Targeting Level: Primary
Objectives:
I.

By the year 2003, determine baseline water quality conditions in at least 50 percent of California’s marina~ in targeted geographical regions.
Proct~s Elemen]"--

Assess

Actiont/Statements
~
Inventory existing data on water quality
conditions at marinas to identify levels and
pot.ential sources of priority
pollutants/stressors such as metals
(e.g.. copper, lead, tributyltin [TBT]),
pathogens/high coliform enonls, and other
pollutants associated with boat
~ discharges/vessel wastes and other
recreational boating-related operations),

I argot
Plan

Marinas and Recreational Boating
Management Measures

Lead
Agency
CCC,
RWQCBs

Geographic
Ar~l
Statewide

Potential
Funding
CWA ~319 or
CZMA §6217

Performance
Measures
Compilation of data from
! 998 CWA §303(d) list,
§305(b) report, and other
sources,

To bc o,.plctcd as specified in Part III.A. - Introduction/Structure
To be completed as specified in Part IlI.A. - Introduction/Structure
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Years
989900 0/ 0.~.2
x
i

I

Marina TAC and
attendees of 19981999 stakeholder
meetings identified
the need for State
" to provide baseline
data to aid in
assessing the
effectiveness of
implementing
IMPs.

rr,~_ ~_~;, t :;_--_~=;
Coordinate

A~_~m~ ~ta!e__m_ents
Provide water quality data to marinas (port
captains, harbor masters, lessors, marina
owners, etc.) and the public to help identify
baseline conditions.

Lead
Geographic
Potential
Agency
Area
Funding
RWQCBs, MBNMS and Sat To be
Francisco,
determined,
SWRCB
Tomales, Morro, BCP
Santa Monica,
and San Diego
Bays, Anaheim
Bay and Huntington Harbor

Performance
Measures
Water quality assessment
reports developed and
provided to marina operators
and for the boating
community

Years
98 99 00 01 02

Sources of data
may include
NPDES permits,
CWA §401
certifications,
CEQA reports,
State Mussel
Watch Program,
~ and regional
surveys (e.g.,
Coordinated
Monitoring
Program of the
Comprehensive
Management Plan
for San Diego
Bay)

Matin County (as
pilot project in
RWQCB 2).

Implement

Establish baseline water quality data at
marinas.

Track and Monitor

RWQCBs, MBNMS and San To bc
See above
Francisco,
determined.
SWRCB
Tomales, Morro,
Plans to establish baseline
Santa Monica,
data at marinas
and San Diego
Bays
RWQCB 8 Lower Newport SWRCB BCP On-line searchable water
with
Bay and
for additional
quality database
SWRCB, Anaheim/
funding
SCCWRP, Huntington
SWRCB grant
’ DFG
! Harbor
; to SCC
(Mussel
Wetlands
Watch
Restoration
data), and
Project (WRP)
other
Current funds
entities
To be completed as specified in Part III.A. - Inlroduction/Structure

Report Biennially

To be completed as specified in Part III.A. - Introduction/Slructurc
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Notes

x

x
x x

x x x x x Limited data are
available from
BPTCP program;
need to update and
conduct additional
monitoring

Management Measure Category: Marinas and Recreational Boating
Management Measure Title: 4. IG and 4.2F--Sewage Facilities Siting, Design, and Maintenance
Management Measure Targeting Level: Primary
’Objectives:
I. By the year 2003, establish regional standards for the minimum number of sewage facilities (e.g., fixed, mobile, and/or floating pump outs, dump stations, and
restrooms) per recreational vessel in the MBNMS, San Francisco, Tomales, Morro, Santa Monica, and San Diego Bays, and SFB Delta.
2. Provide for the installationand maintenance of an adequate number of sewage facilities in the above-listed regions, and increase accessibility to and use of all
facilities.
Process E!e__m_-_m
Assess

~cuons~ ~ale_----__.~_--.-rs

Lead
Agency

I

Ge°graphie
Area
]

,°teutial
Funding

"~°rmance
Measures

Identify water _b,~l__ies on CWA §303(d) list
SWRCB
that are listed for bacteria (or other indicators
related to vessel sewage) and that are
potentially affecled by discharges at marinas,

Statewide
assessment

.Assess effectiveness of current vessel
sewage waste programs in selected regions.

Data provided to marina
operators (port captains,
harbormasters, lessors,
marina owners, etc.) and
public

MBNMS

Assessment and recommendations for changes to
current program

MBNMS
WQPP

Years

Notes

I 98 99 00 Oi 02
×
’ See also actions
for water quality
assessment
(MM 4. I A)

San
SFB
Francisco
Estuary
Project
(SFEP)
Morro Bay Morro Bay
NEP
SMB NEP Santa Monica
!Bay
Orange
County,
City of
Newport
Beach,
RWQCI~ 8
.A_~ss whether or not adequate enfov~tent SWRCB,
powers exist for and are being implemented RWQCBs,
.
by federal, Slate, and/or local enforcement ~ DBW
personnel,

Marinas and Recreational Boating
Management Measures

Lower Newport
Bay

Statewide
by region
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x

CWA §319

Assessment and
recommendations for new
laws if needed

x

Requirement of
Newport Bay fecal
coliform TMDL

x

Recommendation
from 2/99 CCBN
meeting

Pro._--_-_~_~ £.ne~..~.-.t
~-~,-..-.----. otntcmenls
Target

~~~
Expand educational programs aimed at
marina operators to (a) promote a better
understanding of the need to construct and
maintain vessel sewage pump out facilities,
(b) get commitment to construct new pump
outs; and (c) provide assistance in applying
for Clean Vessel Act (CVA) grant funds.
Identify future sources of funding for
inslallation of sewage pump out facilities
pending reauthorizalion of CVA.

Plan

Coordinate

Lead
Agency

Potential
~
CVA

Performance
Years
Notes
I
Measures
~ ’9=~8 9~=~9 00 0__~! 02
Workshops and education
x x
~’~ Recommendation
materials
in SFEP letter
(1/99)

DBW

Statewide
by region

DBW

Statewide

Current staff

Support for funding in CVA
reanthorization

x

Statewide by
region (e.g.,
MBI~IN4S, Santa
Monica Bay,
Morro Bay, and
SFB NEPs,
San Diego Bay)

CVA, CWA
§319

MOA among SWRCi~,
RWQCBs, and DBW
establishing minimum
standards for regions

x

Statewide by
region

Agency General MAAs or MOLls with
Funds
appropriate agencies

Statewide by
region

Agency General . MAAs by region
Funds
in SFEP letter

Egtablish minimum s!a~d~ards defining what RWQCBs
constitutes an "adequate" number of pump
(excluding
outs, dump stations, and/or restroom
RWQCB 8)
facilities,
and DBW
! (coordinate
with permit
and lea~ing
agencies and
regional
entities [e.g.,
MBF/MS
and l~lEPs])
I~’~tahlish agreements reg~ding the lead or RWQCBs
shared responsibility for inspection of pump I (excluding
out facilities.
RWQCB 8)
and local
health
departments
Extablish clear lines of authority for
RWQCBs
enforcement of violations
and local
governments

Marinas and Recreational Boating
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x

x x

x

x

Recommendation
m 1/19/99 letter
from SFEP
DBW guidelines
are one station per
300 boats-California
currently ba~ 125
stations for
85,000+ boats (or
less than one
station per 680
boats)
Recommendation
in Marina TAC
and Initiatives in
NPS Mgmt.

Recommendation

P~*:; ~-~-~--’-----]
~~
C~rdin~

~.un~ ~.memen~s
~velop ~d ~8ul~ly main~in a vc~l
~wage info~ation le~inghou~ to
include:
* BMPs;
* Guid~ce on how ~ comply with
f~l, S~, ~d I~1 laws ~d
~gulati~s;
Ex~pl~ of eff~tive pump out
o~i~ cunently u~ ~ound ~e

I ~.~d
Agency
DBW

(-~[raphic
Area
S~ewide

Potenlial
Funding
CVA, CWA
~319, ~d o~er
gr~ ~
applicable

Performance
Measures

Years
~ot~
98 99 ~ OI 02
~ M~ina TAC
[
r~ommend~ion
]

marion ~d lin~ to other
sites (DBW, UC S~ G~t,
USCG Auxili~, ~tc.)
[

Refe~ls to ~ur~s of reli~le
info~mion.
Implemen~

M~t minimum s~d~ds through:
(a) Fin~cial incentives (e.g., g~ to
m~in~ launch ~p g~ts to provide
dump ~tions)~
(b) Pe~it andle~e ondifion~ ~rough
~rmil issu~ce ~d renewal ~ ~propriat~.

DBW

Statewide by
region

Ci~ ~d
S~tewide by
region
coun~
gov~mmcn~
~d other
pe~it ~d
le~or
agencies
(e.g., CCC,
BCDC,
SLC, DPR)
(c) R~ommend or r~-~re ~ ~s~_~ ~at RW~B 2, Tom~es Bay,
~m~ial entiti~ in~! pump out
M~in
M~in Coun~
f~ilities.
Coun~
P~s ~d
Recr~tion
D~p~en~
DP~ ~d
National
P~ S~ice
(d) in~i~,t~ enfor~ment prog~ ~d
RW~Bs
Smtewid: by
eff~tiv~ly ~for~ viol~ions
~d I~al
region
gov’ts

M~in~ ~d Recreational Boating
Management Me~ures
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CVA~ CWA
~319

Agency General
Funds

BCP

M~t st~dards in target
r~gions by 2~3

x

x x

M~ina TAC
recommendation

x

M~ina TAC

r~ommendation

Assig ~mmer~ial entities in
~plying for CVA gr~

x x

Instil pump out f~ilities

Ag:n~ G~ne~l
F~s

x

x

x

x x

x

x x

x x

x

truces: J~-~

Track and Monitor

AClions~ ~a~_;~;nfs

Lead
Agency

Geographic
Area

Pursue a water quality indicator test specific SWRCB
for human pathogens (e.8., evaluate utility of (Ocean Plan Statcwide
switching from total and fecal coliform
Unit staff)
indicators to enterococcus as an indicator of
public health risk related to vessel sewage).

Repo~ Biennially

Marinas and Recreational Boating
Management Measures

Potential
Funding
Current staff

Perfor~
Mensures
Address issue in Ocean Plan
Triennial Review

To b¢ completed as specified in Part III.A. - Intr_,~_u~_tion/Structure

! 38

Years

Notes

98 99 O00I 02
x

! Marina TAC
recommendation

Management Measure Category: Marinas and Recreational Boating
Management Measure Title: 4.2E--Boat Cleaning and Maintenance
Management Measure Targeting Level: Primary
Obiectives:
1.

By the year 2003, develop and establish programs to implement BMPs for underwater hull cleaning and maintenance in 50 percent of marinas in the MBNMS and
San Francisco, Morro, Santa Monica, and San Diego Bays.
2. Increase the availability and promote the use of financially feasible hull paints and cleaning materials whose contents are less toxic or that break down to non-toxic
levels quickly within the marine environment, and decrease the use and release to State waters of toxic recreational boating hull paints (e.g., TBT and copper-based
paints).
rrocess I~tement

Assess

Target

Actions/~ta[e.’::.¢nts

ldenti~ water bodies on CWA §303(d) list
SWRCB
that are listed for copper, tribulyltin,
detergents (or other indicators related to boat
cleaning and maJnt©nafic¢) and that are
.potcmtall~- at~x-tgd by discharges at marinas,
Develop edtKatum program where divers
Dive groups
who clean boat~ reform boat owners that
they work in the water so please do not
pollute, and divgrs provide information about
less toxic bottom paints,

Plan
Coordinate

~

~
g

Lead
Agency

Geographic

Potential

Performance

Area

Funding

Measures

Statewide
assessment

Statewid¢

CWA §3 ! 9

Data provided to marina
operators (port captains,
harbormasters, lessors,
marina owners, etc.) and
public
Educational materials

]

Years

Notes

98 99 00 01 02
x

See also actions
for water qualily
assessment
(MM 4. IA)

x x x

x

Recommendations
from Marina TAC
and 12/98 marina
stak©holder
meeting

To be completed as specified in Part III.A. - Introduction/Structure
[ Develop model ordinances and provide
training for local cnforccmcnt personnel,

CCC

Develop and regularly maintain a
CCC
"clearinghouse" of boat cleaning and
(coordinate
maintenance information such as:
with CCBN)
¯ Boat cleaning and maintenance BMPs;
¯ A shopping guide for non-toxic paints,
cleaners, solvents, etc.;
¯ Guidance on how to comply with local,
State, and federal laws and regulations;
¯ Referrals to other sources of reliable
information.

Marinas and Recreational Boating
Management Measures

Statewide by
region

To be
determined

Training component for local
enforcement personnel

Statcwid¢

CCC general
funds; CWA
§319 and oth©r
grants as
applicable

Interact web site with
information and links to
other sites (DBW, UC Sea
Grant, USCG Auxiliary, etc.)

139

x x

x

x Recommendation
from 2/99 CCBN
meeting
x Marina TAC
recommendation
(The CCBN web
page provides
information at
http://ceres.ca.gov/
coastalcomndccbn
/ccbndx.html)

I-i-P

Implement

t’.lgm--ng

Actions/btaleme~s

Implement short-course hull-cleaning
RWQCBs
training and certification programs and
(excluding
policies using a 2-tier program based on:
RWQCB 8)
Tier I: Self-certification program approved or regional
entity such
by SWRCB and CCC with specific targets
(e.g., 75 percent of boat cleanings in region as the
MBNMS
done by certified divers after four years);
WQPP
Tier 2: Regional certification (trigger to
(coordinate
develop regional certification would be if
with diver
self-certification program fails to meet
trade
identified targets),
associations)
Promote the use of non-toxic products and
target toxic products:
(a) Hold a conference addressing recreational
boating hull paints;
(b) Work with manufacturers, distributors
and USEPA to increase research and
development and speed up the review and
release to market of financially-feasible,
non-toxic marine products;
(c) Compile a list of options for less toxic
products and distribute them through
marinas, boatyards, and marine products
stores;

~U

Lead
Agency

Geographic

Potentinl

Performance

Area

Funding

Measures

Regionally in
State, beginning
in San Diego,
MBNMS, and
SFB HEP

CWA §319
Federal dollars
passed through
HMSs or NEPs

x

95 percent of marinas in
above regions certify divers
strategy in WQPP

x

~ 75 percent of boat cleanings
in region done by certified
divers

UC San
Statewidc
Diego
Cooperative
Extension
Sea Grant
SWRCB and Statcwidc
DTSC
(coordinate
with
NMMA)
CCBN
Statewidc

CWA §319, Sea Conference, with recomGrant
mendations added to fiveyear plan

x x

To bc
determined,

x x

50 percent increase in
alternative products in stores

CWA §319, Sca List of options
Grant

Cal/RA and
Cal/EPA

Statewide

General funds

Certifications by agencies

(e) Recommend measures to reduce the
transport oftoxics into State waters from
boats that have TBT or other toxic hull
paints applied out-of-State;

SWRCB
USEPA

CaliforniaMexico border
issue

To be
determined

Recommendations added to
five-year plan

._x
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Notes

98 99 00 01 02

Training and certification
program initiated in I +
regions

(d) Pha~ out of the use of toxic hull paints
on State and local agency- owned vessels
regardless of size;

Marinas and Recreational Boating
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Years

Recommended by
Marina TAC,
12/98 marina
stakeholder
meeting, and
MBNMS WQPP.
In addition, a
’x

Action Plan !11
(Marinas &
Boating) is to
initiate a regional
certification
program.
Recommendation
from 12/98 marina
stakeholder
meeting

x

Recommendation
from 12/98 marina
stakeholder
meeting

x x Strategy in
MBNMS WQPP
Action Plan I!1
(Marinas and
Boating)
x x x x Recommendation
from 12/98 marina
stakeholder
meeting
x x x x Marina TAC
I recommendation
x x

r,u~~s F.~
Implement

Acuons~ ~:~..~.Is

Lead
Agency

Geographic
Area

(f)/t~ and prom_o; shipping and
Port captains: MBNMS pilot
refinishing technologies that reduce
and harbor project and
emissions and discharges, as well as regional masters,
Statewide
guidelines for hull paint preparation to
boatyards
reduce premature detachment from hulls;
(g) Develop I¢,o~s!a_!_ion that prohibits the sal, ! SWRCB
Statewide
and use of toxic hull paints, as necessary
SCC
after a thorough analysis of situation.

Pot¢~.tla|

Performance

Years

Funding

Measures

98 99 00 01 02

To be
determined

Clean technologies manual
and guidelines

To be
determined

Passage of new legislation

Track and Monitor

To be completed as specified in Part III.A. - Introduction/Structure

. Report Biennially

To be completed as specified in Pa~ Ill.A. - Introduction/Structure

Marinas and Recreational Boating
Management Measures

i 41

x

x

x

Noles

x

Strategy in
MBNMS WQPP
Action Plan !!I
(Marinas &
Boating)
x Trigger, if toxic
)aints still widely
applied and
financially feasible
alternatives are
, available

Management Measure Category: Marinas and Recreational Boating
Management Measure Title: 4. IH, 4.2A, and 4.2C--Hazardous and Toxic Materials Management
Management Measure Targeting Level: Primary for 4.1H-Waste Management Facilities and 4.2A-Solid Waste Control
Secondary for 4.2C-Liquid Material Control
Objectives:
!. Resolve potential regulatory and liability issues that currently discourage many harbor districts and marinas from taking a more active role in hazardous waste
management.
2. Develop convenient disposal options for boaters that allow for the drop off and collection of hazardous wastes in marinas and harbors.
3. By the year 2003, develop and implement one or more pilot Temporary Waste Collection Program(s) where 100 percent of marinas in the pilot region(s) are
included as collection points during the regular recruitment of common household hazardous wastes by municipalities and counties.
rrucc~s r.,tement

Assess

..~
~
¯ 1~

Assess existing haTardous waste disposal and
used oil recycling services available to
California boaters in order to identify gaps in
service.

Lead
Agency
CCC, SFEP
and Santa
Monica Bay
Restoration
Project

Geographic

Potential

Performance

Years

Area

Funding

Measures

98 99 00 01 02

Statcwidc by
region

CIWMB

Report to CIWMB and’
public

Target

To be completed as specified in Part III.A. - Introduction/Structure

Plan

To be completed as specified in Part III.A. - Introduction/Structure

Coordinate

To be completed as specified in Part IiI.A. - Introduction/Structure

Implement

~U
g~

ACtIOnS/3tatements

Resolve issues discouraging harbors and
marinas from temporarily storing hazardous
and toxic materials generated by boaters
(such as waste oil, batteries, paints, solvents,
antifreeze, detergents, and cootaminatcd
fuels) until pickup and/or recycling by local
waste management agencies. (For example,
i investigate the possibility of obtaining
categorical exemptions for harbors for
~eriodic collection and/or transport of small
quantities of hazardous materials.)

Marinas and Recreational Boating
Management Measures

DTSC, City
and County
Household
Hazardous
Wastc
(HHW)
agencies

MBNMS pilot
project and
Statewide
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CWA §319

MOA (e.g., between DTSC,
HHW agencies, RWQCBs,
SWRCB, and Port Captains
and Harbor Masters
Association) or new
legislation

;x

x x

x

Notes

! A survey of
marinas in
Northern and
Southern
California has
been conducted by
the CCC’s BCGC.

Recommendations
from Marina TAC,
12/98 and i/99
marina stakeholder
meetings, and
MBNMS WQPP
Action Plan !!!
(Marinas &
Boating)

Proc~_~ Ele-----=l

^cuons~ ~m[e~,e~s

Lead
Agency

G~graphic
Area

Potential
Funding

~ormance
Measures

C~rdinatc w~ 4~I ~d ~ycling CiW ~d MB~S pilot SWRCB.
x x x x M~na TAC
prog~s to include m~in~ ~ a collection CounW
project ~d
DTSC. ~or
~int dung ~ ~I~ r~i~cnt of
EnvironStatewide
CIWMB g~
~m~ ~Id ~ous w~tes. Key
mental
~ps ~y include:
Health ~d
¯
PI~ d~¢lopm~nt oflem~ w~t¢
HHW
~ll¢ction prog~ ~at includes
Dep~mcnts
~yclin8 pro~s for w~le oil ~d
(coordinat~
ba,~rics;
with w~te
¯
Obtain ~ndin8;
m~agement
¯
~wlop siles;
districts and
¯ ¯ Es~blish pr~cdurcs to handle materials ~ captains
at coll~tion ~ints within designated
~d h~bor
m~tc~; in
h~rs ~d m~in~;
¯
MBNMS
Implemem pickup se~ices progr~;
coordinate
~d
with WQPP)
=- Implement education prog~s,
T~k ~d Monitor
To ~ completed ~ specified in P~ IlI.A. - Intr~uclion/S~mcture

Years

Not~

98 ~ ~ 01 02

Im~t

[ Re~ Biennially

Marinas and Recreational Boating
Management Measures

To ~ complelcd ~ s~ci~ed in P~ llI.A. - In~uclion/St~ctur¢
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r~ommendation
(M~na TAC
identifi~ w~t¢ oil
~d ba~i~
two most
voluminous
h~dous
S also St~tcgy
~ M.4 in MBNMS
WQPP Action
PI~ III (M~in~
& Boating)

Management Measure Category: Marinas and Recreational Boating
Management Measure Title: 4.3--Education/Outreach
Management Measure Targeting Level: Primary
Objectives:
i.

Communicate to boaters and owners/operators of marinas and boatyards the environmental and economic impacts of pollution; identify and increase the awareness
and use of MMs and BMPs where needed to prevent and control adverse impacts associated with marinas and boats.
2. Enhance and coordinate State educational, technical and financial assistance, and enforcement programs to assist the boating community’s efforts to implement
MMs to prevent and control polluted runoff from marinas, boat yards, and boating activities.
rrocga ~.le:::~

,A~e~

Target

ACtIOnS/btate-_--_-_-~ts

Geographic
Area

Potential
Funding

Performance

Years

Measures

98 99 O0 01 02

i Assess existing pollution prevention and
DBW
Statewide
conlrol programs regionally and/or
~ CCC
statewide.
Assess existing fforts to develop
CCBN
Statewide by
CIWMB, CWA
coordinated regional or watcrshcd-based
region
§319, CVA
)ublic ¢dm:atioo and outreach programs
funds, CCC
r,-lated m marina and boat-related activities;
license plate
identtf~ edac.atmcml/ootreach program needs
funds. UC Coop.
statewide and ¢apand and build upon
Ext., and other
effective e ffm’,.t
sources
To b¢ completed as specified in Part IlI.A. - Introduction/Structure

Plan
Coordinate

Lead
Agency

x x

x

x

Notes

x Marina TAC
recommendation.
The CCBN is
comprised of
agency, public and
, private members.

To be completed as specified in Part III.A. - Introduction/Structure
Continue implem~!a~!!on of the CCC’s
CCC
BCGC, which includes the facilitation of the
California CCBN as a forum to conduct
public outreach, manage marina and boating
impacts, and participate in the development
and implementation of NPS MMs and NPS
’Program strategies and action plans.

Marinas and Recreational Boating
Management Measures

Statewide

CIWMB
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Conduct BCGC; develop
action plan for the future

x x

The CCC’s BCGC
ts currently funded
through April
2000 only.

:.’::-"
Implement

Lead
Asency
CCC

C¢~.g~aphic

Statewide

Potential

Area
CIWMB

Performance
Years
Notes
Funding
Measures
98 99 00 01 02
Marina and Boater education x x x
To date 30,000
materials including:
¯
60,000 California
Boater kits
¯
Pollution Solutions
binders
¯
Catalog of Marina and
Boater education
materials

CCC

Statewide

CIWMB

Volunteer"Dockwalking"
training in Northern and
Southern California

CCC

S!a_!¢wide

CIWMB

Conf~ces

x

x x

x

x

x x

California Boater
kits have been
developed and are
being distributed
at’ boat shows, in
dock walking
programs, and
through marine
dealerships.
kits contain a
"Quick Reference
Clean Green
Boating" placard
, and other materials
on
environmentally
sound boating
~ractices.
Focuses on
training trainers.
Approximately
100 people
attended an April
1999 dock walking
training in SFB
area. An
additional training
in San Diego/
Los Angeles
regions is planned
,n 1999.
Partnering with
local agencies, the
CCC co-hosted
two conferences in
1998 addressing
boat pollution
reduction
~rrateoit-~

Marinas and Recreational Boating
Management Measures
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rro._-~_~_~ L-e_--_=_-_;

ACtIOnS/~tat~.;~.tS

Implement

Lead
Agency
CCC

Geographic

Potential

Area

Funding

Southern
California

Measures

Years

Research of target groups in
Southern California

!x

Education brochure and
workshop

x

! SFEP,
RWQCB 2

Post-educ~_!ional information at boat ramps
and other areas.

DPR,
Statewide
CIWMB, SCC, Posting of information in
x x
DBW,
CCC license
existing displays; installation
CCCo
~late
of new displays
Santa
Monica
Bay
Restoration
Project
To be completed as specified in Part III.A. - Introduction/Structure

Report Biennially

Marinas and Recreational Boating
Management Measures

BCP

To be completed as specified in Part llI.A. - Introduction/Structure
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Notes

98 99 00 01 02

Conduct education workshop.

Track and Monitor

Matin County

! CIWMB

Performance

To date, CCC has
installed more than
250 signs around
the State to date.

F.

Hydromodification Management Measures

The SWRCB, CCC, and other State agencies have identified seven MMs to address
hydromodification sources of nonpoint pollution affecting State waters. Hydromodification
includes modification of stream and
river channels, dams and water
California’s MMs to address sources of nonpoint
impoundments, and
pollution related to hydromodification activities:
streambank/shoreline erosion.
5.1 Channelization/Channel Modification
A. Physical and Chemical Characteristics of
Channel modification activities are undertaken in rivers or
Surface Waters
streams to straighten, enlarge, deepen, or relocate the
B. Instream and Riparian Habitat Restoration
channel. These activities can affect water temperature,
change the natural supply of fresh water to a water body,
5.2 Dams
and alter rates and paths of sediment erosion, transport,
A. Erosion and Sediment Control
and deposition. Hardening the banks of waterways with
B. Chemical and Pollutant Control
shoreline protection or armor also accelerates the
C. Protection of Surface Water Quality &
movement of surface water and pollutants from the upper
Instream and Riparian Habitat
reaches of watersheds into coastal waters. Channelization
can also reduce the suitability of instream and streamside
5.3 Streambank and Shoreline Erosion
habitat for fish and wildlife by depriving wetlands and
A. Eroding Streambanks & Shorelines
estuarine shorelines of enriching sediments, affecting the
5.4
Education/Outreach
ability of natural systems to filter pollutants, and
interrupting the life stages of aquatic organisms (USEPA,
A. Educational Programs
1993).
Dams can adversely impact hydrology and the quality of surface waters and riparian habitat in the waterways where the
dams are located. A variety of impacts can result from the siting, construction, and operation of these facilities. For
example, improper siting of dams can inundate both upstream and downstream areas of a waterway. Dams reduce
downstream flows, thus depriving wetlands and riparian areas of water. During dam construction, removal of vegetation and
disturbance of underlying sediments can increase turbidity and cause excessive sedimentation in the waterway.
The erosion of shorelines and streambanks is a natural process that can have either beneficial or adverse impacts on riparian
habitat. Excessively high sediment loads resulting from erosion can smother submerged aquatic vegetation, cover shellfish
beds and tidal flats, fill in riffle pools, and conU’ibute to increased levels of turbidity and nutrients.
Management Measures:
Channelization/Channel Modification. California’s MMs for channelization and channel modification promote the
evaluation of channelization and channel modification projects. Channels should be evaluated as a part of the
watershed planning and design processes, including watershed changes from new development in urban areas,
agricultural drainage, or forest clearing. The purpose of the evaluation is to determine whether resulting NPS changes
to surface water quality or instream and riparian habitat can be expected and whether these changes will have a
detrimental (or negative) impact. Existing channelization and channel modification projects can be evaluated to
determine the NPS impacts and benefits associated with the projects. Modifications to existing projects, including
operation and maintenance or management, can also be evaluated to determine the possibility of improving some or all
of the impacts without changing the existing benefits or creating additional problems. In both new and existing
channelization and channel modification projects, evaluation of benefits and/or problems will be site specific.
Dams. The second category of MMs addresses NPS pollution associated with dams. Dams are defined as constructed
impoundments that are either: (l) 25 feet or more in height and greater than 15 acre-feet in capacity or (2) six feet or
more in height andgreater than 50 acre-feet in capacity. MMs 5.2A and 5.2B address two problems associated with
dam construction: (1) increases in sediment delivery downstream resulting from construction and operation activities
and (2) spillage of chemicals and other pollutants to the waterway during construction and operation. MM 5.2C
addresses the impacts of reservoir releases on the quality of surface waters and instream and riparian habitat
downstream.

Hydromodification Management Measures
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Streambank and Shoreline Erosion. The third category of hydromodification measures addresses the stabilization of
eroding streambanks and shorelines in areas where streambank and shoreline erosion creates a polluted runoffproblem.
Bioengineering methods such as marsh creation and vegetative bank stabilization are preferred. Streambank and shoreline
features that have the potential to reduce polluted runoffshall be protected from impacts, including erosion and
sedimentation resulting from uses of uplands or adjacent surface waters. This MM does not imply that all shoreline and
streambank erosion must be controlled; the measure applies to eroding shorelines and streambanks that constitute an NPS
problem in surface waters.
Education/Outreach. MMs 5.4A focuses on the development and implementation of pollution prevention and
education programs for agency staffs and the public, as well as the promotion of assistance tools that emphasize
restoration and low-impact development. Education, technical assistance, incentives, and other means can be used to
promote projects that: (1) reduce NPS pollutants, (2) retain or reestablish natural hydrologic functions (e.g., channel
restoration projects and low-impact development projects), and/or (3) prevent and restore adverse effects of
hydromodification activities.

Hydromodification Management Measures
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Maw.gemen! Measure Category: Hydromodification
Management Measure Titles: 5.1 = Channelization/Channel Modification; 5.3 - Streambank and Shoreline Erosion; and 5.4-Education/Outreach
(Hydromodification)
Management Measure Targeting Level: Primary for MM 5.4-Education/Outreach and secondary for all others.
Objectives:
i. By the year 200 i, implement CWA §40 i certification program regulations to delegate program authority to the RWQCBs.
2. By the year 2002, develop a technical assistance manual that will assist local governments and small businesses with guidelines for designing projects to avoid
wetlands and riparian areas.
¯
3. By the year 2001, adopt general WDI~ that prescribe channel maintenance activities with minimal threat to water quality.
rrocess e, lement

Act|ons/~tatements

Lead
Agency

Geographic
Area

Potential
Funding

Performance
Measures

Assess

To be completed as specified in Part III.A. - Introduction/Structure

Target

To be completed as specified in Part II1.A. - Introduction/Structure

Plan

Ensure compl~-,~ with CEQA and PorterCologne Act whe~ certifying nationwide
I permits.
! Develop regulations that delegate CWA
§401 authority to RWQCBs.

USACOE/
SWRCB

Statewidc

SWRCB

Statcwidc

Develop CEQA guidelines for wetlands and ~ SWRCB,
watershed analysis (e.g. an appendix to
CCC, Office
: CEQA guidelines),
of Planning
and Research
Develop a technical assistance program for SWRCB
project design that will include guidelines for
designing projects to avoid wetlands and
riparian areas,
Participate in regional floodplain planning
activities, such as Bay Area Wetlands
Planning Group (BAWPG).

Hydromodification M~magement Measures

Various
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Certification of
selected activities

x

[ State Fcc,
Grants, BCP

Implementation

x!x x

Statewide

State Fee,
Grants, BCP

Modified CEQA
guidelines

x

Statewide

State Fee

! Regional

State Fee

Years

Notes

98 99 00 01 02

x

x

x x

x x

Guidance to RWQCBs x x x
and local government
on MPS, model
ordinance provisions,
methods of
establishing setbacks
CWA §319 Statewide application x x x
of regional initiatives

x

x

x

x x

rr~.:~_: ~ ......

r,.,

Act,o_-,_/Statements
¯

Develop a ~.~work linking sh-~,~n,
hydrological, and ecological functions
to beneficial uses,
¯ Develop criteria for protecting
ecological functions and other
beneficial uses of slreauns,
~ Prepare staff report for Basin Plan
Amendment
¯ Draft Stream Protection Policy

Lead
Agency
RWQCB 2

Geographic
Area

Potential
Funding

Performance
Measures
¯

Regionwide

¯

¯
¯

Years
98 99 00 01 02

A report linking x I x x x x
beneficial uses to
stream functions
specific to the
Bay Area
Outline criteria x
for protecting
beneficial uses of
streams specific to
the Bay Area
Draft staff report x x x x
to initiate Basin
Planning process
x !x x x x
Draft Stream
Protection Policy

Coordinate

Establish formal agr~,~ii~s between
agencies on program-level issues in order to
streamline the permitting process and better
)rotect resources.
Participate in USEPA Floodplain
Management Group to develop guidance on
floodplain management.
Work cooperatively with USACOE on
modifying and improving emergency
permits.
Coordinate wetlands-related projects in
southern California with the work of the
wetlands recovery project.
Conduct stakeholder workshops.

lmpg~n~ent

SWRCB,
RWQCBs,
DFG, CCC,
USACOE,
USEPA,
USFWS
USEPA

Statewide

State Fee,
Joint application
Grants, BCP forms, consolidated
~ermits, MOUs or
MAAs

x x x x x

Storewide

CWA §319

Guidance

x x x x x

USACOE/
SWRCB

Statewide

State Fee

Certification of
! Emergency Permits

x x x x x

SCC,
RWQCB 8

Southern
California.

’~

Include projects in
WRP database

x x x x x

Convene a technical ’ x i x x x x
forum and summary of
comments from
workshops
xx x x x

Education (see actions under Urban,
Education MM)

Hvdromodification Management Measures
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Notes

rro~_; [~_-_-(
Implement

~kct,ons/blatements

Lead
Agency

.~.ss!~ entities engaged in hydmmodification SWRCB
activities by disseminating up-to-date

technical information on: flood management
methods which preserve natural riparian
values; construction and long-term
maintenance costs of traditional and
alternative flood management approaches;
setbacks in floodplains and dcsignaling
floodways; examples of existing ordinances
and Policies which minimize the need for
channelization and channel hardening.
a) Adopt general WDRs that prescribe MPs
for various channel maintenance activities
that pose minimal threat to water quality.
b) Initiate enforcement actions when
~ necessary.

Consl~ci wcl!_-~,~__s improvements
Track and Monitor

Monitor for waler quality improvement
resulting from wetlands improvements

Report Bienn_ia_!!y

Hydromodification Management Measures

Geographic

Potential

Performance

Years

Area

Funding

Measures

98 99 00 01 02

J Statewide

State Fee,
Grants, BCP

Technical Documents

RWQCB 2,
Regionwide
CWA §319, a. Attend monthly
! SWRCB,
CWA § 104
meetings to
Bay Area
identify MPs with
Slorm Water
associated channel
Managcmen(
maintenance
Agencies
activities
Association
b. Adopt general
(BASM~),
WDRs by
USACOE
RWQCB 2
RWQCB 5
Cache Creek
Prop. 204
and local
agencies
RWQCB 5
Cache Creek
Prop. 204
and local
agencies
To be completed as specified in Pan [II.A. - Introduction/$1ructurc
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x x x

x

x

Notes

x

x x

x x
x

x

x x
’

G.

Wetlands, Riparian Areas, and Vegetated Treatment Systems
The SWRCB, CCC, and other State agencies have identified four MMs to promote the protection and
restoration of wetlands and riparian areas and the use of vegetated treatment systems as means to
control NPSs of pollution.
Wetlands and riparian areas California’s MMs to protect and restore wetlands and

reduce polluted runoff by
riparian areas and use vegetated treatment systems as means
filtering out runoff-related
to control pollution from nonpoint sources:
contaminants, such as
6A. Protection of Wetlands & Riparian Areas
sediment, nitrogen, and phosphorus, thus
6B. Restoration of Wetlands & Riparian Areas
maintaining the water quality benefits of these
areas is important. These areas also help to
6C. Vegetated Treatment Systems
attenuate flows from higher-than-average storm
6D. Education/Outreach
events. This protects downstream areas from
adverse impacts, such as channel scour, erosion,
and
temperature and chemical fluctuations. Changes in hydrology, substrate, geochemistry, or species composition can impair
the ability of wetland or riparian areas to filter out excess sediment and nutrients and therefore can result in deteriorated
water quality. The following activities can cause such impairment: drainage of wetlands for cropland, overgrazing,
hydromodification, highway construction, deposition of dredged material, and excavation for ports and marinas.

Management Measures:
6A Protection of Wetlands/Riparian Areas. Implementation ofMM 6A is intended to protect the existing water quality
improvement functions of wetlands and riparian areas as a component of NPS Programs.
6B Restoration of Wetlands/Riparian Areas. Restoration of wetlands and riparian areas (MM 6B) refers to the recover!
of a range of functions that existed previously by reestablishing hydrology, vegetation, and structure characteristics.
Damaged or destroyed wetland and riparian areas should be restored where restoration of such systems will significantly
abate polluted runoff.
6C Vegetated Treatment Systems. MM 6C promotes the installation of vegetated treatment systems (e.g., artificial or
constructed wetlands) in areas where these systems will serve a polluted runoff-abatement function. Vegetated filter strips
and engineered wetlands remove sediment and other pollutants from runoff and wastewater and prevent pollutants from
entering adjacent water bodies. Removal typically occurs through filtration, deposition, infiltration, absorption, adsorption,
decomposition, and volatilization.
6D Education/Outreach. MM 6D promotes the establishment of programs to develop and disseminate scientific
information on wetlands and riparian areas and to develop greater public and agency staff understanding of natural
hydrologic systems--including their functions and values, how they are lost, and the choices associated with their
protection and restoration.

Wetlands, Riparian Areas, and
Vegetated Treatment Systems Management Measures
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Wetlands, Riparian Areas, and Vegetated Treatment Systems
Management Measure Titles: 6A - Protection of Wetlands and Riparian Areas; 6B - Restoration of Wetlands and Riparian Areas; and 6D - Education/Outreach
(Wetlands)
Management Measure Target Level: Primary for MM 6D and secondary for all others.
Objectives:
I. By the year 2001, implement CWA§401 certification program regulations to delegate program authority to the RWQCBs.
2. By the year 2002, develop a technical assistance manual that will assist local governments and small business with guidelines for designing projects to avoid
wetlands and riparian areas.
I~rocess Element

Actions/Statements

Lead
Agency

Geographic
Potential
Area
Funding

Performance
Years
Measures
98 99 00 01 02

Assess

To be completed as specified in Part III.A. - Introduction/Structure ~

Target

To be completed as specified in Part IlI.A. - Introduction/Structure

Plan

Ensure compliance with CEQA and PorterCologne Act when certifying nationwide
permits.
Develop regulations that delegate CWA
§401 authority to RWQCBs.

USACOFJ
SWRCB

Statewide

State Fee

Certification of
selected activities

x

SWRCB

Statewidc

State Fee,
Grants, BCP

Implementation

x x

SWRCB,
CCC,
Office of
Planning
and
Research
Develop a technical assistance program for SWRCB
project design that will include guidelines for
designing projects to avoid wetlands and
riparian areas,

Statewide

State Fee,
Grants, BCP

Modified CEQA
guidelines

x

Statewide

State Fee

Develop CEQA guidelines for wetlands and
watershed analysis (e.g., an appendix to
CEQA guidelines).

Pmicipate in regional floodplain planning
activities, such as BAWPG.

Wetlands, Riparian Areas, and
Vegetated Treatruent Systerus Manageruent Measures

Various
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Regional

x x x x
x x x

x x

Guidance to RWQCBs x x x x
and local government
on MPs, model
ordinance provisions,
methods of
establishing setbacks
CWA §319 Statewide application x x x x x
of regional initiatives

Notes

Proce~ Element

Coordinate

Implement

Actions/Statements

Lead
Agency

Establish formal ag~ee~ents between
SWRCB,
agencies on program-level issues in order to RWQCBs,
streamline the permitting process and better
DFG,
protect resources.
CCC,
USACOE,
USEPA,
U.S. Fish
and
Wildlife
Service
(USFWS)
Participate in USEPA Floodplain
USEPA
Management Group to develop guidance on
floodplain management.
Coordinate wetlands-related projects in
SCC
Southern California with the work of the
wetlands recovery project.
Education (see actions under Urban,
Education MM)
Provide financial assistance to encourage
environmentally friendly floodplain
management.
Provide incentives for flood management
approaches that minimize the need for
chann¢lization and channel hardening,

Geographic

Potential

Performance

Years

Area

Funding

Measures

98 99 00 01 02

Statewide

State Fee,
Grants, BCP

Joint application
forms, consolidated
permits, MOUs or
MAAs

x

Statewide

CWA §319

Guidance

x x x x x

Southern
California

9

Include projects in
WRP database

x x x x x

SWRCB

Starwide

SRF

SWRCB

Statewide

State Fee,
Grants, BCP

Various

Track and Monitor
Report Biennially

To be completed as specified in Part iiI.A. - Introduction/Structure
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x x

x x x x x

Regulatory flexibility,
expedited permit
review, and waived or
reduced fees
To be completed as specified in Part II1.A. - Introduction/Structure

Wetlands, Riparian Areas, and
Vegetated Treatment Systems Management Measures

x~x

x x’× x x
x x x

Notes

H. Critical Coastal Area
Actions
An initial task in the Strategy and the Implementation Plan is to create the CCA Interagency Comrmttee to complete
a list of criteria and methods for CCA designation. The Committee will consider the factors listed in the Strategy, as
well as other criteria used by other programs to identify sensitive coastal areas. While CCA delineation will be
based on special water quality concerns and may deviate from other classifications, the final CCA recommendation
to be used by the CCC and ~qWRCB will fully consider other existing programs. Other programs that ,~,ill be used to
help designate CCAs include the ASBS, NERRs, the MBNMS WQPP, university research programs, TMDLs, and
regional monitoring efforts. CCA designation will provide resources to special coastal areas which do not achieve
priority ranking within other sections of this plan and will therefore ptovide solutions to progra,’,
In addition to creating a comrmttee to identify CCA criteria, the Implementation Plan will include these specific
actions:
1. Identify and map CCAs using newly developed criteria.
2. Dedicate funding and other resources to areas in which new or substantially expanding land uses may cause or
contribute to the impairment of water quality within CCAs.
3. Increase public interest in protecting special coastal habitats by implementing additional MMs, supporting public
education and outreach, and continuing local watershed restoration and research efforts within the CCAs.
CCA Coordination
The renewed emphasis by local governments and stakeholders on watershed-scale resource management (including
the offshore marine component of watersheds) has provided California with initial information to help identify CCAs
and apply additional MMs to these areas. Related programs from which to gain information include:
¯ The SWRCB has designated CWA section 319(h) funds for restoration efforts in watersheds with impaired
water quality or impaired aquatic communities.
¯ The SWRCB, through the WQCP for the Ocean Plan, designates ASBS in State tidelands and submerged lands
and can limit or prohibit discharges in their general proximity.
¯ The SWRCB BPTCP (CWC §§13390-13396) has identified numerous toxic coastal sediment deposits from
urban and agricultural runoff.
¯ The CCC, RWQCB 4, and other entities are developing a long-term MP for the dredging and disposal of
contaminated sediments for coastal waters adjacent to Los Angeles County. This plan must include components
for watershed management and source reduction.
¯ The CaFRA is leading a statewide work group to identify and coordinate offshore Marine Management Areas,
which may be linked to adjacent CCAs.
¯ The MBNMS WQPP is developing a water quality plan that, when completed, may provide a mechanism to
apply additional MMs to CCAs within watersheds draining to Monterey Bay.
¯ Ifa TMDL is completed within a designated CCA, the TMDL and CCA activities will be coordinated to help
determine if additional MMs are needed.

Critical Coastal Areas
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Critical Coastal Areas
Objectives:
1. Identify and map initial list of CCAs.
2. Develop an ongoing process to identify CCAs and additional NPS MMs to implement as necessary in CCAs.
3. Provide information on CCAs (areas adjacent to impaired, threatened, and/or pristine coastal waters, including ocean waters that fail to attain or maintain Ocean
Plan water quality standards) to local, State, and regional decision makers and the public.
4. Review water quality and land use data every two years as part of the CWA §305(b) WQAP.
5. Review the effectiveness of existing MM implementation in CCAs and identify and implement additional MMs as needed to protect and restore CCAs.
6. Update CCA list, maps, and watershed information at least every two years and report on implementation efforts at public hearings every two years.

Process Element

Assess

Actions/Statements

Convene a workgroup or use existing
interagency forums, whose mission is to
develop a process to identify CCAs and to
identify and provide for the implementation of
additional MMs in CCAs.

Critical Coastal A~-eas

Lead
Agency

Geographic

Potential

Area

Funding

CCC
SWRCB

Statewide

Rcv~~, t~ effectiveness of existing MMs in CCC,
(’(’A~
RWQCBs

Regional

156

Current Staff
(CZARA)

Special Grants
Mitigation
Funds

Performance
Measures
Workgroup meetings and
process

Regional assessment of
CCA WQ issues.

Years

Notes

98 99 00 01 02
x

x x

x

The State will
provide
opportunities for
public
participation in
the development
of this process.
x

Process Element

Target

Actions/Statements

Lead
Agency

Geographic

Potential

Performance

Years

Area

Funding

Measures

98 99 00 01 02

Identify and map CCA watersheds, including
corresponding:
¯ Areas of regional significance,
¯ Special coastal habitats not a priority
within other sections of this plan.
¯ Coastal and ocean waters threatened by
reasonably foreseeable increases in
pollution loading,
¯ Coastal and ocean waters not meeting
water quality standards,
¯ Coastal and ocean waters designated to
prohibit degradation of water quality.
¯ Pristine coastal waters.

CCC and
SWRCB
with
RWQCBs

Watersheds that
classify as CCAs
pursuant to
CZARA
§6217(b)(2)

Plan

Identify and implement applicable MMs to
protect or restore water quality in coastal and
ocean waters adjacent to CCAs.

CCC
RWQCBs

CCAs

CZARA
CWA §319

Coordinate

Create CCA *oA ~’oups to identify available CCC,
resources and ftaute needs.
RWQCBs

Coastal
California

Current agency
resources

Identify key nonprofit and community groups
for collaboration on regional CCA
classification and review.

Regional

Current Staff

Critical Coastal Areas

CCC
CCA
Committee

i 57

Current Staff
(CZARA)

CCA list with maps
available on Interact
Review of CCA list and
updates as needed

Implementation
strategies and reports on
status of
implementation.
Regional and site
specific coordination
agreements and resource
allocation.
Number of participating
nonprofit/community
groups

x

x
x

x x

x’x

x x x

Notes

As conditioned
in the
USEPA/NOAA
Findings, CCAs
include areas
within the
MBNMS and
areas covered
by NPDES
storm water
permits. The
SWRCB and
CCC will
review lists and
maps at public
hearings.

Process Element

Actions/Statements

Lead
Agency

Geographic
Area

Coordinate

Convene public review of CCA
implementation projects.

CCC
RWQCBs

Regional

Implement

Work with local researchers and agencies to
develop Additional MMs.

CCC
CCA
Committee
CCC
SWRCB

Regional and
statewide

Support fundingofadditional MM
implementation.

Potential
Funding
Current Staff
Implementation
Grants
Special Grants

Performance
Measures

Years
98 99 00 01 02

Public Comments

x

Modified and New
MMs

x x x

CCAs

Special Grants

Additional MM
implementation

x x x x

Track and Monitor

Provide summaries of water quality and land RWQCBs,
use information for each identified CCA.
CCC.

CCAs

Current Staff
Special Grants

Summaries with
data/maps

x

x

Report Biennially

Provide information on CCA efforts to local,
State, and regional decision-makers, regional
review committee, and the public.
Update CCA list, maps, and watershed
infomlation at least every two years, and
report on implementation efforts and
committee meetings,

CCC
RWQCBs

Statewide

Current Staff

Meeting presentations

x

x

CCC,
RWQCBs

Statewide

Current Staff
(CZARA)

Updated CCA lists and
maps
Reports of
implementation on web

x

x

(’~ltical Coastal Areas
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Notes

!. Monitoring
Objectives
A. Evaluate the effectiveness of specific MMs or BMPs in improving water quality or achieving water quality standards.
B. Maximize usefulness of monitoring by coordinating effectiveness monitoring with other monitoring programs.
C. Improve usefulness of community-based watershed monitoring efforts by developing and reviewing new methods for ambient and effectiveness monitoring,
disseminating quality assurance requirements, and increasing training opportunities.
D. Improve data acquisition, evaluation, and access.

Actions

Lead Agency

~

Measures

98 99 00 01 02

MONITORING EFFECTIVENESS OF BEST MANAGEMENT PRACTICES
1.

Design and implement a monitoring strategy to evaluate effectiveness of BMPs statewide that will:
a.

__
__
__

b.
c.
d.
e.

f.
:~O
O

g

Create criteria to assess functioning of BMPs
used to reduce pollution from agriculture,
forcstr~ices, and marinas,
Develop protocols and quality assurance
methods for BMP functioning assessment
criteria.
Monitor functioning of one BMP per secto-;"--(agriculture, forestry, urban practices, and
marinas.) in at least two watersheds.
Develop database on BMP effectiveness.

Statewide

State

~g
assessment criteria

SWRCB
UCD

Statewide

State

Written protocols,
QA Plan

SWRCB
UCD

Statewide

State

Monitoring data

SWRCB
UCD

Statewide

State

Develop and implement a monitoring strategy
to monitor effectiveness of BMPs in reducing
NPS pollution. Design a strategy that links to
regional/local ambient or project monitoring.

SWRCB,
RWQCBs,
UCD

Statewide

State

Evaluate and report effectiveness of rangeland
BMPs.

RWQCB 3

Morro Bay

CWA §319
National
Monitoring

R WQCB 3

Morro Bay

CWA §319

Disseminate statewide knowledge of BMP

effectiveness.

~o
-.4

~CB
UCD

National

1

O~

Monitoring
_~

Monitoring

~II
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,

Database
Monitoring
strategy,
Monitor 9 key
watersheds
statewide,
Report on
effectiveness of
BMPs
’ Report

National

Conference

Notes

=3

z.

COORDINATION OF MONITORING PROGRAMS
Looramate elMl" eltect,veness monitoring with
SWRCB,
Statcwide
Current Staff
! Regional or
existing nmnitoring programs (e.g. Mussel Watch,
RWQCBs
watershed-based
Toxic Substances Monitoring Program, TMDL
(Monitoring
monitoring
monitoring, CALFED, USGS, DWR, MBNMS) to Team)
strategies
better assess reductions in NPS pollution.
UC Davis
a. Pilot monitoring strategy in nine key watersheds SWRCB,
Statewide
Current Staff
Nine monitoring
statewide.
RWQCBs
CWA §319
programs

3. Design and implement ambient monitoring and cl~!a evaluation efforts:
a.

[

RWQCB 3

Central Coast
Region

Current Staff,
State

Monitoring repor~ xl x i x x x

. b.

Coordinate and assist SCC WRP coastal
monitoring activities.

Southern
Coastal areas

To be
determined

Coaslal monitoring
data

c.

Develop and implement watershed-monitoring
programs for support of CWA §§305(b) and
303(d) assessments using community
partnerships
Monitor pathogens weekly at popular beaches
with summertime urban runoff inputs.

Local agenctes,
RWQCB 4,
RWQCB 8
RWQCB 9,
USEPA
RWQCBs

Statewide

To be
determined

DHS, County
Health
Departments

Beaches with
flowing storm
drains and high
visitor use

State General
Fund

Monitor pathogens in shellfish areas and upland
watersheds to determine sources of
contamination.

RWQCBs

b.

Implement monitonng program for TMDL
development.

RWQCB 8

Humboldt Bay,
State
Morro Bay,
Tomales Bay,
North San Diego
County
Lake Elsinore, To be
Big Bear Lake
determined

c.

Review TMDL compliance monitoring data.

RWQCB 8

a.

~00
O
O0
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Newport Bay

Initiatives
recommendation

iiixIx

Implement coastal monitoring plan in Central
Coast Region.

d.

Monitoring

ixxixix
i
ii

CWA §104/106

Monitoring
programs, water
: quality data

+ x+ x i x I x ! x
: " i

Selected watersheds
’ every two years

All beaches with
flowing storm
drains and high
visitor use
monitored

x! x i x x I x
i
i!

Funding secure for
FY 98-99 only

Monitoring reports

xxix
!!
ii
[

TMDLs

Funding secure for
, FY 98-99, FY 99-00
l only

XX

Evaluation of
x~ x x x x
TMDL compliance

Nutrient TMDL,
sediment TMDL and
fecal coliform

5.

Improve understanding of the effects of NPS pollution on the biological integrity of streams:

a.

Use DFG’s Bioassessment Protocols to assess ~
and evaluate water quality and estabbsh baseline and DFG
water quality and trend information. Link to
GIS layers,

Statewide

BCP, CWA
§319

~ agency

layers

b. Provide a California bioassessment lab to serve
as a source of reference information for
bioassessments, including internet and web site.

:

Train community members in bioassessment
procedures and sedimentation issues.

7.

8.

~
9.

BCP. CWA
§319

RWQCBs,
Statewide
RCDs, nonprofit
groups

Develop and disseminate revised monitoring
protocols for community-based monitoring
methods. Focus on methods that track
implementation or effectiveness of MMs.

SWRCB, UCD, Statewide
DFG

Current Staff,
CWA §319

Develop generic quality assurance plans for
monitoring methods.

SWRCB

Statewide

Current staff,
BCP

Numerous

SFB area,
Sacramento
watershed,
Los Angeles
Basin, San
Diego, Lake
Tahoe

CWA §319
Ten trainings per
funds, municipal year
storm water
programs,
)rivatc
foundations

~ --

Monitoring

Statewide

Web accessible
Reference
information
available online
and at California
bioassessment lab
Provide
information for
development of
~iteri~a
# of trainings

~~
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Monitoring
protocols,
Specialized
regional keys for
bioassessment.
QA plans

--i

Statewide
coordination of
program needed.

I
x

~

’

~

CWA §319
grants, e.g.
Placer County
RCD
i
COMMUNITY-BASED
WATERSHED
MONITORING
Establish a T~hngal Advisory Council to review SWRCB~, Statewide
CWA §319
Written review of
and recommend momtormg protocols and quality CARCDs,
protocols
assurance measures
volunteer
monitoring

~’,-’~---- IO--0---- Establish regional watershed assessment and
, monitoring resource centers. Provide technical
support, information, and training to NPS
practilioners, landowners, and community groups.
~0
O
"~

SWRCB

~-x

monitoring and
trend data on GIS

~
~

i
~ I

t., t~

, ,. ,ram mnoowners, community groups, and RCD
staff in appropriate watershed monitoring methods.

SWRCB,
CARCDs,

Statewide

CWA §319

Three trainings per
year

RWQCB 3,
MBNMS
MBNMS
WQPP,
SWRCB,
nonprofit groups
Direct, facilitate, and support technical
SWRCB,
Statewide
development and application of citizen monitoring volunteer
data.
monitoring
organizations

CWA §319

Regional protocols
and guidebook;
two trainings per
~ year, shared data
and equipment
Baseline citizen
biological
monitoring and
trend data with
Quality

vo~-nteer

monitoring

B, C, D

12.

13.

Establish Sanctuary Citizen Watershed Monitoring
Network to link 15 existing monitoring groups;
provide standardized training and data sharing.

or an za.ons

BCP, CWA
§319

Assessmen,

Quality Control
~OAQC}.
DATA ACCESS
~)

14.

Populate the statcwide SWIM with dat~ from NPS
watershcd assessments and community-ba~cd
mon,tor,ng

! SWRCB
(Informalion
Management
Team)

Statewide

State staff

Ten momtoring
projects per year

SWRCB
(Information
Management.
Team)
RWQCBs
Populate existing on- ine dalaha~es (e.g., California ~ SWRCB,
Coastal Water Quality Monitoring Inventory, 305b, RWQCBs
Surf Your Watershed) with data.

Statewide

State staff,
EMPACT

Statewid¢

State staff,
EMPACT

On-line database
of discharger,
agency and
community-based
monitorinl] data
Up-to-date meta’ data for major
monitoring
programs,
Two on-line
databases linked to
SWIM

15. Enable pubhc ~:ccs~ to SWIM.

D

Mo,~iloring

16.

RWQCBs
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APPENDICES
APPENDIX A. MEETING FEDERAL REQUIREMENTS
Federal Requirements Under Section 319 Of CWA
Check List on Nine Key Elements
Index for the Nine Key Elements of an Effective NPS Program as described in the
USEPA NPS Program and Grants Guidance for Fiscal Years 1997 and Future Years
(May 1996)
I.

The State program contains explicit short- and iong-term goals, objectives, and strategies to
protect surface and ground water.

a. tne ~amornia program includes a Vision Statement.
1
b. California has specified MMs as long-term goals to be implemented by 2013 directed
CAMMPR,
toward the expeditious achievement and maintenance of beneficial uses of water.
1
c. Short-t~ (e.g., 1-5 year) objectives and activities have been specified for
86
implementing the MMs that are linked to the vision sta,,~ment.
d. The California pro~-iun addresses both surface and ground water.
1
e. California has identified p~fformance measures that will be used to assess the State’s
86
success in achieving its goals and objectives.
f. Implementation strategies have been p~epared that identify activities and the expected
86,
effects of those activities on water resources.
WM~ Chapters
2. The 3rate strengthens its working parmerships and linkages with appropriate State, Tribal, regional,
and local entities (Including conservation flood control districts), private sector groups, citizens
groups, industry groups, and Federal agencies.
a. I ne ~tate relies on several statewide p&-~e~ships to provide for input and
45
recommendations from representatives of federal, State, Tribal, and local agencies,
private sector groups, and citizens groups, regarding NPS program direction, project
selection, and other similar aspects of program administration.
b. The~ pa~tuerships meet regularly and p~omote collabor,~tiee and inclusive decision
50
making.
c. The State prot~a specifies procedures to provide for periodic public input into the
45
program.
d. Cahmrma s pro~a~n actively supports broad-based local watershed efforts that
39
incorporate a variety of organizations and interests into the implementation of NPS
activities.
e. The State uses its pa.~merships effectively to p~o~tote comprehensive solutions that avoid 51
the transfer of problems among environmental media.

A-I
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3. The Slate uses a balanced approach that emphasizes both statewlde NPS programs and on-theground management of individual watersheds where waters are impaired and threatened.
a. tae 5WRCB and RWQCBs’ WMI document is a multi-year work pl~a that contains NPS39
implementation actions directed at both specific priority watersheds and activities of a
statewide nature.
b. The SWRCB/RWQCBs prepare annual work plans for CWA Section 319 funding,
consistent with the WMI document that contains NPS implementation actions directed at 42
both specific priority watersheds and activities of a statewide nature.
c. The CCC has prepared a Polluted Run-offStrategy that is a multi-year work plan.that
40
contains NPS.implementation actions directed at both specific priority watersheds and
activities of a wider scope, consistent with its jurisdiction.
d. State tracks both statewide activities and watershed projects.
71
e. State has institutionalized its program beyond the annual implementation of CWA
Vol. I
section 319 funded activities and projects.
f. State uses an integrated watershed approach for assessment, protection, and remediation
24
that is well integrated with other water or natural resource programs.
g. Each of the nine RWQCBs adopt Basin Plans that identify existing and potential
33
beneficial uses, establish basin specific water quality objectives, contain implementation,
surveillance and monitoring plans, and include enforceable prohibitions against certain
types of discharges.
4. The State program (a) abates known water quality impairments from NPS pollutlon and (b)
preven~ significant threats to water quality from present and future activities.
a. ~tate has comprehensively characterized water quality impairments and threats
throughout the State which are caused or significantly contributed to by NPSs.
b. State program addresses all significant NPS categories and subcategories and promotes
pollution prevention through the implementation of appropriate MMs.
c. State program has identified specific programs to abate pollution from categories of
NPSs which cause or substantially contribute to the impairments identified in its

25
CAMMPR
CAMMPR

assessments.
d. State has identified specific programs to prevent future water quality impairments and19
threats that are likely to be caused by NPS pollution.
CAMMPR
5.

The State program identifies waters and their watersheds impaired by NPS pollution and
identifu~ important unimpaired waters that are threatened or otherwise at risk. Further, the
Slate establishes a process to progressively addre~ these identified waters by conducting more
detailed watershed ~ssessment$ and developing watershed implementation plans, and then by
implementing the plans.

a. ~tate water quality assessments (including those performed under CWA sections 305[b], 25
319[a], 303[d], 314, and others), along with the California Unified Watershed
Assessment, form the basis for the identification of the State’s planned NPS activities and
projects.
b. State activities focus on remediating the identified impairments and threats and on
25
protecting the identified at-risk waters.
c. State has provided for public participation in the overall identification of problems to be
19, 26
addressed in the State program and in the establishment of a process to progressively
address these problems.
d. State NPS priorities are communicated to, consistent with, and reflected in program
45
planning and implementation activities by other water resource management agencies
operating within the State.
e. State revises its identification of waters and revisits its process for progressively
9
addressing these problems periodically (e.g., once every five years).
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6.

The State reviews, upgrades, and implements all program components required by section 319(’0)
o.fthe CWA, and establishes flexible, targeted, and iterative approaches to achieve and maintain
beneficial uses of water as expeditiously as practicable. The State programs include:
¯ A mix of water quality-based and/or technoiogy-basedprograms designed to achieve and
maintain beneficial uses of water; and
¯ A mix of regulatory, nonreguiatory, financial, and technical assistance as needed to achieve
and maintain beneficial uses of water as expeditiously as practicable.

a. ~ ne ~tate program identifies MMs to control NPSs of pollution focusing on measures CAMMPR
which will be effective to address the most prevalent typos of NPS pollution.
b. Identification of regulatory and nonregulatory programs to achieve implementation of24
the
measures.
c. Processes used to coordinate and, where appropriate, integrate various programs used to45
implement NPS controls in the State.
d. Five-year implementation plans with goals, objectives, and milestones for program 86
implementation and a process to revise these implementation plans twice by 2013.
e. A legal opinion describing the State authorities available for implementing the MMs.Appendix:
Legal opinion
f. Sources of funding from federal (other than CWA section 319), State, local, and private62
sources.

g. Monitoring and other evaluation programs to help determine short- and long-term
69
program effectiveness.
h. The State program also incorporates/coordinates with existing baseline requirements
30, 45
established by other applicable federal or State laws to the extent that they are relevant. CAMMPR
7.

The State identifies federal lands and activities whicl# are not managed consistently with State
NPS program objectives. Where appropriate, the State see£x USEPA assistance to help resolve

issues.

a. I ae ~tate works with federal agencies to resolve potential inconsistencies among federal 52
programs and activities and the State programs.
b. Where the State cannot resolve federal consistency issues to its satisfaction, it requests
52
USEPA assistance to help resolve the issues.
c. The State coordinates with federal agencies to promote consistent activities and programs 47
and to develop and implement joint or complementary activities and programs~
8.

The State manages and implements its NPS Program efficiently and effectively, including
necessary financial management.

a.

tne :~tate rosters plans for watershed projects and statewide activities that are well6:5
designed with sufficient detail to assure effective impleme~rat!on.
b. The State’s watershed projects focus on the critical areas and critical sources within those
65
areas that ar~ contributing to NPS problems.
c. Sta~© implements its activities and projects, including all tasks and outputs, in a timely
69
manner.
d. State has established systems to assure that the State meets its reporting obliga:_~ons.
77
e. State utilizes the GRTS effectively.
65
f. State has developed and uses a fiscal accounting system capable of tracking expenditures
42
of both CWA section 319 funds and nonfederal matching funds.
g. NPS projects include appropriate monitoring and/or environmental indicators to gauge 65
effectiveness.
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9.

The State periodically reviews and evaluates its NPS management program using environmental
and functional measures of success and revises its NPS assessment and its management program
at least every five yea~s.

Page #
a. ~ ne atate has and uses a process to periodically assess both improvements in water
69
quality and new impairments or threats.
b. The State uses a feedback loop based on monito~iag and other evaluative information to 9
assess the effectiveness of the program in meeting its goals and objectives, revises its
activities, and tailors its annual workplans, as appropriate, in light of its review.
c. The State’s annual report successfully portrays the State’s progress in meeting milestones, 77
implementing BMPs, and achieving water quality goals.

A~
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Federal Requirements Under Section 6217 Of CZARA
Check List On Conditions
Index for the section 6217 CZARA Conditions for Program Approval for the California Coastal NPS Program as
described in the Program Findings and Conditions issued by USEPA/NOAA, July 1998.
1. Include NPS MMs In conformity with the Guidance Specifying MMs for Sources of Nonpoint Pollution In
Coastal Waters (EPA, January 1993), issued under the authority of Section 6217(g) of the Coastal Zone Act
Reauthorization Amendments of 1990.
Page #
’a. MMs have been adopted by the SWRCB and CCC for agriculture, foresu3,, urban areas,
CAI~PR
marinas and recreational boating, hydromodification, and wetlands and ;iparian areas.
b. The S~a~_~ Porter-Cologne Act provides authorities that will be used, as necessary, to
implement the MMs, in conformity with CZARA requirements for enforceable policies and CAMMPR
mechanisms (see #2 below).
c. The State and local authorities and programs being used to implement the MMs are clearly
CAMIV~R,
described.
24
~. Implementation stnttegies have been developed to implement the MMs st_~_t_ewide by 2013.
24
2. Identify aut~orities that can be used to prevent nonpoint pollution and require management measure
implementation, as necessary.
a. the ~nle! uounsels of the SWRCB and the CCC have prepared legal opinions concerning Page #
Ap~ndix: Legal
their respective authorities to implement the MMs for each of the appropriate source
Opiniom
categories.
b. For ea_¢h of the source categories, the NPS Plan p~ovides a description of the voluntary or
CAMMPR
incentive.based programs, including the methods for tracking implementation of MMs and
evaluating those programs that the State will use to encourage implementation of the MMs.
CZARA Submittal
c. A d_~3.~iption of the mechanisms or processes that link the implementing agencies for each (1995)
of the source categories with the enforcement agencies and a commitment to use the existing Appendix
enforcement authorities, where necessary, is included in the State program.
3. Prepare a fifteen.year program strategy that briefly describes the State’s overall approach and schedule to
ensure implementation of the MMs and improve water quality within 15 yea~ of the date of conditional
approva~
a. ~.,anzo~ia’s Nt’:S Pro~-a,n Plan has been "upgraded" to include a Strat_egy.
b. The goal of the NPS program is to implement the MMs by 2013 (within 15 years of the
date of federal conditional approval pursuant to CZARA).
c. The pro~-a,~ has a p~ocess wh~i~by the State will determine the need to u~e a backup
authority and/or to adopt additional enforceable policies and mechanisms to ensure
implementation of the MMs within 15 years.

Page #
24
1
54, 85
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4. Nested within the longer-term Strate~j, prepare afire-year implementation plan that provides more specifics for
achieving full implementation of the MMs.
a. I ne Implementation Plan is more specific than and nested within the longer term Strategy
for achieving full implementation of the MMs.
b. The Implementation Plan describes when, where, and how program implementation will
occur, including mechanisms for tracking and monitoring implementation.
c. The Implem©niaiion Plan contains interim milestones and benchmarks, including a time
frame; and will be updated, as necessary, but at least every five years. Achieving the
milestones and benchmarks of these plans will serve as a basis for evaluating progress in
achieving program implementation goals.
d. The Implementation Plan is ~lesigned to ensure adequate progress in achieving the Strategy
and is integrated and consolidated with other federal and State water quality programs.

Page #
86
159
86

86

Common program elements required by CZARA (technical assistance, critical coastal areas, additional MMs,
administrative coordination, and monitoring) should be included in the 15-Year Program Strategy and
Implementation Plan.
Page #
a. ll~e pro~-.~ includes mechanisms for ensuring coordination among State agencies and
45
between State and local officials with a role in the implementat_!on of the MMs.
b. The pro~n includes activities to provide technical assistance to local governments and 62
the public for implementing MMs.
c. A process has been developed to provide for the identification of critical coa~_al areas.
28
d. The pro~a,ai includes an additional management measure, process for developing and
78, 111
revising MMs to be applied in critical coastal areas and in areas where necessary to attain and
maintain water quality standards. In addition, the State has described a process to identify
additional MMs for forestry necessary to attain and maintain water quality stand__~rds.
e. California includes in its program a monitorin2 element to enable the State to assess over 69
time the extent to which implementation of MMs is reducing pollution loads and improving
water quality.
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APPENDIX B. LEGAL OPINIONS

STATE WATER RESOURCES CONTROL BOARD
CHIEF COUNSEL’S STATEMENT
FOR THE
CALIFORNIA’S NONPOINT SOURCE POLLUTION CONTROL PROGRAM

NOVEMBER 1999
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CHIEF COUNSEL’S STATEMENT
FOR THE
CALIFORNIA’S NONPOINT SOURCE POLLUTION CONTROL PROGRAM

STATE OF CALIFORNIA
STATE WATER RESOURCES CONTROL BOARD
OFFICE OF CHIEF COUNSEL
NOVEMBER 1999
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CHIEF COUNSEL’S STATEMENT

I hereby certify that in my opinion the State of California can use the PorterCologne Water Quality Control Act~ as a backup authority in the California’s Nonpoint
Source Pollution Control Program to prevent nonpoint source pollution and to ensure
management measure implementation. This authority can be used to address nonpoint
source pollution due to agricultural operations, urban sources, marinas,
hydromodification activities and wetlands. This authority is described below.
I. INTRODUCTION

In 1990 Congress enacted legislation requiring states with approved coastal zone
management programs to prepare and submit a coastal nonpoint pollution control
program to the United States Environmental Protection Agency (EPA) and the National
Oceanic and Atmospheric Administration (NOAA) for approval.2 The program’s purpose
was to restore and protect coastal waters through the implementation of management
measures for nonpoint pollution sources. To further this effort, EPA was directed to
develop management measure guidance? State programs had to provide for
implementation of management measures in conformity with this guidance, referred to as
the (g) guidance?
In September 1995, California submitted its program, a joint effort of the
California Coastal Commission and the State Water Resources Control Board (State
Water Board), to EPA and NOAA. For five nonpoint pollution sources, agricultural
operations, urban sources, marinas, hydromodification activities and wetlands, the state
proposed voluntary or incentive-based programs to implement the (g) guidance
management measures. The state identified the Porter-Cologne Water Quality Control
Act (Porter-Cologne) as a backup enforcement authority to ensure management measure
implementation)
In 1998 EPA and NOAA conditionally approved California’s program.6 For final
program approval, EPA and NOAA require a legal opinion from the State Water Board’s
t Wat. Code § 13000 et seq.
2 Section 6217 of the Coastal Zone Act Reauthorization Amendments of 1990 (CZARA), 16 U.S.C.
§ 1455b.
3 ld. § 6217(g), 16 U.S.C. § 1455b(g).
4 Id. § 6217(b), 16 U.S.C. § 1455b(b). See Guidance Six’ctfy, ing Management Measures for Sources of
Nonpoint Pollution in Coastal Waters, EPA, 840-B-92-002 (January 1993) (Management Measure
Guidance).
s The state also identified Porter-Cologne as a backup authority to implement the forestry management
measures. EPA and NOAA found that California’s program includes management measures for forestry
activities in conformity with the (g) guidance and enforceable policies and mechanisms for
implementation. However, the state program needs more management measures. See infra, fla. 6.
6 Letter, dated June 30, 1998, to Rusty Areias, Chairman, California Coastal Commission, and John
Caffrey, former Chairman, State Water Board, from Jeffrey R. Benoit, Director, Office of Ocean and

R0018776

Chief Counsei that Porter-Cologne can be used as a backup authority to prevent nonpoint
pollution and to ensure management measure implementation7 for these five sources,s
The following discussion addresses this issue. The discussion begins with an
overview of Porter-Cologne. It then addresses three specific questions raised by EPA and
NOAA regarding Porter-Cologne’s use as a backup authority.
II. OVERVIEW OF PORTER-COLOGNE
Porter-Cologne is the primary water quality control law for California. In
addition, the act authorizes the state to implement the federal Clean Water Act?
Porter-Cologne applies broadly to all state waters, including surface waters, wetlands, and
groundwater, to Its provisions reflect the legislative intent that activities and factors that
could affect the quality of state waters "be regulated to attain the highest water quality
that is reasonable .... "~ Porter-Cologne applies to both point and nonpoint sources.12
Porter-Cologne is administered regionally, within a framework of statewide
coordination and policy.13 The state is divided into nine regions, each governed by a

regional water quality control board (Regional Water Board).14 The State Water Board

oversees and guides the Regional Water Boards through several activities. The
State Water Board adopts state policy for water quality control, statewide water quality
control plans, and regulations that are binding on the Regional Water Boards. ~5 In
Coastal Resource Management, NOAA, and Felicia Marcus, Regional Administrator, EPA Region 9,
transmitting Findings for the California Coastal Nonpoint Program.
7 The state program has identified 61 management measures for six categories, including agriculture,
forestry, urban areas, marinas, hydromodification, and wetlands. These measures are nearly identical to the
(g) guidance management measures. The state measures are included in a dratt document, dated
June 3, 1999, entitled California’s Nonpoint Source Pollution Control Program, Vol. II: California
Management Measures for Polluted Runoff.
s See Final Administrative Changes to the Coastal Nonpoint Pollution Control Program Guidance for
section 6217 of [CZARA] (Oct. 1998). This document states that NOAA and EPA will approve those
program elements for which the states have proposed voluntary or incentive-based programs, backed by
existing state enforcement authority, if the states provide a legal opinion that such authorities can be used
to prevent nonpoint pollution and require management measure implementation. The states must also
describe the voluntary or incentive-based programs, including the methods for tracking those programs,
and the processes that link the implementing agency with the enforcement agency.
9 33 U.S.C. 9 1251 et seq.; see Wat. Code 99 13160, 13160.1, 13170, 13370-13389.
1o See Wat. Code 99 13000, 13050(e).
~1 Id. 9 13000.
~2 See Lake Madrone Water District v. State Water Resources Control Board(1989) 209 Cal.App.3d 163,
171-175,256 Cai.Rptr. 894 (Lake Madrone); Tahoe-Sierra Preservation Council v. State Water Resoruces
Control Board(1989)210 Cal.App.3d 1421, 1435, 259 CaI.Rptr. 132; 63 Ops.Cal.Atty.Gen. 51, 53-359
(1980) (Tahoe-Sierra).
~3 See Wat. Code 9 13000.
~4 ld. 99 13200, 13201.
15 See id. 99 1058, 13140-13147, 13170.
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addition, the State Water Board must approve regional water quality control plans before
they become effective,t6 The State Water Board also adopts statewide general permits.~7
They review Regional Water Board decisions on petitions for review.~S Finally, the State
Water Board exercises budgetary control over the Regional Water Boards and provides
centralized legal services to the Regional Water Boards. ~9
A. Planning
Porter-Cologne addresses two primary functions - planning and waste discharge
regulation. Porter-Cologne’s planning authority extends to any activity or factor which
may affect water quality.,-° These factors include, for example, not only waste discharges,
but also saline intrusion, reduction of waste assimilative capacity caused by reduction in
water quantity, hydrogeologic modifications, and watershed management projects.2t
Both the State and the Regional Water Boards plan for water quality control. The
State Water Board is charged with adopting state policy for water quality control.’-: These
policies contain principles and guidelines for long range resource planning, including
ground and surface water management.,-3 They also contain water quality objectives at
key locations for planning and operation of water resource development projects and for
water quality control activities.,-4 Since 1968 the State Water Board has adopted 13
policies.,-~
In addition to the State Water Board-adopted policies, Porter-Cologne establishes
state policy for the coastal marine environment.,-6 This policy states that wastewater
discharges must be treated to protect present and future beneficial uses, and, where

~6 Id. § 13245.
~7 See id. §§ 13263(I), 13377; 40 C.F.R. § 122.28; Cal. Code Regs., tit. 23, § 2235.2.
~8 See Wat. Code § 13320; Cal. Code Regs., tit. 23, §§ 2050-2068.
~9 See Wat. Code §§ 186, 13168.
2o See id § 13000, 13050(I), 13140, 13142, 13241.
:l See discussion in Chief Counsel’s Statement for the State Nonpoint Source Management Program
Administered by the [State Water Board] and the [Regional Water Boards] (October 19gg), pp. C-1
through C-2.
:2 Wat. Code §§ 13140-13142.
23 Id § 13142.
:4 Ibid.
:~ These policies cover enclosed bays and estuaries, the use and disposal of inland waters used for
powerplant cooling, water quality control, maintaining high quality waters, water reclamation, shredder
waste disposal, the underground storage tank pilot program, sources of drinking water, enforcement,
investigation and cleanup and abatement of discharges under Water Code section 13304, municipal solid
waste, guidance on development of regional toxic hot spot cleanup plans, and pollutant policy for the
San Francisco Bay-Delta.
:6 Wat. Code § 13142.5.

4
R0018778

feasible, to restore past beneficial uses of the receiving waters.27 Highest priority must be
given to improving or eliminating discharges that adversely affect wetlands, estuaries,
and other biologically sensitive areas, important water contact areas, shellfish areas, and
ocean areas subject to massive waste discharge.2s
The State Water Board can also adopt water quality control plans for waters
requiring water quality standards under the Clean Water Act (essentially surface waters)29
and must adopt a water quality control plan for ocean waters and for enclosed bays and
estuaries.3° Water quality control plans designate beneficial uses of water, establish water
quality objectives to protect those uses, and contain a program to implement the
objectives.3~ The beneficial use designations and water quality objectives together
constitute water quality standards for purposes of the Clean Water Act.32 The program of
implementation must describe the nature of actions that are necessary to meet the
objectives, including recommendations for action by both private and public entities.33
The program also includes a time schedule and describes proposed surveillance activities
to assess compliance with objectives.34
Water quality control plans can prohibit the discharge of waste, or certain types of
waste, in specified areas or under certain conditions.3~ The Ocean Plan,36 for example,
prohibits the discharge of waste to 34 coastal "areas of special biological significance".37
In addition to the Ocean Plan, current State Water Board-adopted plans include
the Thermal Plan,3s which addresses temperature control in coastal, interstate, estuarine
and bay waters, and the Delta Plan,39 covering San Francisco Bay and the

28 1bid
29 See33 U.S.C. §§ 1313, 1362.
30 War. Code §§ 13170, 13170.2, 13391. The State Water Board has adopted an ocean plan, entitled Water
Quality Control Plan, Ocean Waters of California (1997) (Ocean Plan). The State Water Board adopted a
plan for enclosed bays and estuaries in 1991. This plan was rescinded in 1991 in response to an adverse
ruling in litigation filed to invalidate the plan. See State Water Board Res. No. 94-87.
3~ Wat. Code § 130500).
32 See40 C.F.R. § 131.30).
33 Wat. Code § 13242.
3~ Id. § 13243.
36 See supra, fn. 27.
37 Ocean Plan, supra, fn. 30, oh. V, B; see State Water Board publication entitled "Areas of Special
Biological Significance", August, 1998.
31 Water Quality Control Plan for the Control of Temperature in the Coastal and Interstate Waters and

Enclosed Bays and Estuaries of California (September t8, !975).
~9 Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary
(May 22, 1995).
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Sacramento-SanJoaquin Delta. Plans adopted by the State Water Board supersede any
Regional Water Board-adopted plans to the extent of any conflict.4°
Each Regional Water Board must adopt a water quality control plan for waters
within the region)I The regional plans must conform with state policy for water quality
controlf and they must be approved by the State Water Board.~3
Both state polic~y for water quality control and state and regional water quality
control plans are binding on other state agencies, departments, and boards, unless they are
otherwise directed or authorized by statute)4 In the latter case, they must notify the State
or Regional Water Board of their authority for not complying.45
B. Waste Discharge Control
1. Permitting
Porter-Cologne also establishes a program to regulate waste discharges that could
affect water quality.46 This program is the principal way that state water quality control
policies and plans are implemented. The program covers waste discharges to land as well
as to surface and groundwaters.47 Any person discharging or proposing to discharge
waste that could affect water quality must file a report of waste discharge with the
Regional Water Board, unless the Regional Water Board waives the filingfl A report is
also required if the discharger proposes a material change in the character, volume, or
location of a discharge.49 The Regional Water Board must then issue waste discharge
requirements to the discharger, unless requirements are waived,s° The requirements must
implement applicable state policies and state and regional water quality control plans.51
The requirements can also prohibit the discharge of waste or certain types of waste, either
under certain conditions or in specified areasJ2

40 War. Code § 13170.
4~ Id. §§ 13240-13247.
45 Id. § 13240.
43 Id. §§ 13245, 13246.
44 Id. §§ 13146, 13247.
,5 lbid
46 See id. §§ 13260-13274; 13376-13384.
47 See id., §§ 13050(e), 13260(a), 13263(a).
’~ See id. §§ 13260, 13269, 13376. Persons discharging into a community sewer system are excepted from
this requirement.
49 See id. § 13264.
~o See id. §§ 13263, 13269, 13377.
~ Id. §§ 13263, 13377; see id. §13240.
~ Id. § 13243.
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The activities subject to regulation under waste discharge requirements include
both point and nonpoint source discharges. Under the Clean Water Act, the point source
discharge of pollutants to surface waters must be regulated under a National Pollutant
Discharge Elimination System (NPDES) permitJ3 A point source is a discernible,
confined and discrete conveyance, such as a pipe, ditch, or channel, but excluding
irrigated agricultural return flows and agricultural stormwater dischargesJ4 Waste
discharge requirements for point source pollutant discharges to surface waters serve as
NPDES permits for l~urposes of the Clean Water ActJ~
Nonpoint pollution sources generally are sources that don’t meet the definition of
a point source. Nonpoint source pollution typically results from land runoff,
precipitation, atmospheric deposition, drainage, seepage, or hydrologic modification.~6
The term "discharge of waste" in Porter-Cologne covers nonpoint, as well as point,
sources of pollutionY
"Waste" is broadly defined in Porter-Cologne to include sewage and "any and all
other waste substances, liquid, solid, gaseous, or radioactive, associated with human
habitation, or of human or animal origin, or from any producing, manufacturing, or
processing operation .... " This definition includes all Attorney General interpretations
of the terms "sewage", "industrial waste", and "other wastes" under Porter-Cologne’s
predecessor legislationJs The Attorney General had interpreted the latter terms to include
wastes from a variety of activities typically considered nonpoint, such as:
° drainage, flow, or seepage containing debris or eroded earth from logging
operations;~9

° garbage disposal;~
o drainage, flow or seepage containing garbage, ashes, mixed refuse, or solid
industrial waste from inactive or closed dumps;61
o return irrigation or drainage water from agricultural operations;62
53 Se33 U.S.C. §§ 1311, 1342.
~’ ld. § 1362(14).
55 Wat. Code § 13374.

~6 See Management Measure Guidance, supra, fn. ,I, O- I- I.
~7 See supra, fla. 11.
5s Lake Madrone, supra, fn. 11, 209 Cal.App. 3d at 169, 256 Cal.Rptr. 894; see Recommended Changes

in Water Quality Control, Final Report of the Study Panel to the California State Water Resources Control
Board, Study Project, Water Quality Control Program (1969) (Final Report), App. A, p. 23.
~9 27 Ops.Cal.Atty.Gen. 182, 184 (1956).

~ 16 Ops.Cal.Atty.Gen. 125, 126-30 (1950).
6~ 27 Ops.Cai.Atty.Gen. 182, 184 (1956).
~2 Ibid.
7
R0018781

° pesticides improperly applied to waters of the state, or which fred their way into
waters of the state after application;63
o changes in the physical or chemical characteristics of receiving waters caused
by extraction of minerals from a streambed;64 and
° dumping of.earth moved from construction operations, or drainage of
wastewater from construction sites.65
These examples indicate that discharges of waste are not limited to waste disposal
but also include releases of pollutants as part of other activities.~6 Hydrological or
hydrogeological modifications, for example, that cause the release of wastes into state
waters may be regulated under waste discharge requirements.
On the other hand, the Attorney General has concluded that salt water intrusion
and reductions in waste assimilative capacity caused by diversions which reduce water
quantity are not discharges of waste.67 These activities may, however, be addressed in
state policy for water quality control and state or regional water quality control plans,
which are binding on other state agencies.6s
The Regional Water Boards are primarily responsible for issuing waste discharge
requirements and NPDES permits. Waste discharge requirements may be either
individual or general, for a category of discharges.69 The Regional Water Boards may,
likewise, adopt either individual or general NPDES permits.7°
The State Water Board can issue or modify Regional Water Board-adopted waste
discharge requirements in response to a petition for review of the requirements.71 The
State Water Board can also issue general waste discharge requirements.72 The State
Water Board has used this authority, for example, to adopt general requirements for small
63 43 Ops. CaI.Atty.Gen. 302, 304 (1964).
~ 32 Ops.CaI.Atty.Gen. 139, 140-41 (1958).
6s 16 Ops.Cal.Atty.Gen. 125, 130-31 (1950).
~ See e.g., Lake Madrone, supra, fn. 11 (release of accumulated sediment from a dam held a discharge of
waste). See also discussion in Sawyer, State Regulation of Groundwater Pollution Caused by Changes in
Groundwatc, r Quantity or Flow (1988) Pacific L.J. 1267, 1273-1275.
67 See 44 Ops.Cal.Atty.Gen. 126, 128 (1964).
68 See id. at 128-130.
~ See Wat. Code § 13263(a) & (i).
ro See 40 C.F.R. § 122.28; id. § 13377: Cal. Code Regs., tit. 14, §9 2235.1 & 2235.2.
7) See Wat. Code § 13320(c).
7: See Wat. Code § 13263(i). See also section 13274, which requires the State Water Board or a Regional
Water Board to adopt general waste discharge requirements for sewage sludge and other biological solids.
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domestic wastewater systems.73 Like the Regional Water Boards, the State Water Board
has independent authority to issue individual and general NPDES permits. The State
Water Board has issued several general NPDES permits, including two covering
stormwater discharges from industrial sources74 and construction sites,7~ respectively.
2. Investigations
Both the State and Regional Water Boards have broad powers to investigate water
quality. 76 They can investigate water quality in connection with any action authorized or
required under Porter-Cologne, including the development or review of water quality
control plans or waste discharge requirements.77 Their investigative powers include the
authority to conduct sampling; inspect facilities, records, and monitoring equipment; and
issue subpoenas for the production of evidence.TM
The State and Regional Water Boards can require state and local agencies to
investigate and report on any technical factors involved in water quality control.79 In
addition, they can require any person who has discharged, discharges, proposes to
discharge or is suspected of discharging waste, whether from a point or a nonpoint
source, to monitor and report information,s°
The Regional Water Boards are primarily responsible for inspecting regulated
facilities,gf The State Water Board can enter and inspect a non-NPDES facility in
response to a petition for review32 The State Water Board also has independent authority
to enter and inspect facilities covered under the NPDES permit program,s3
Recent amendments to Porter-Cologne impose specific responsibilities on the
State Water Board with respect to investigating coastal water quality.~ Subject to the
availability of funds, the State Water Board must prepare a report for the Legislature that
75 See General Waste Discharge Requirements for Discharges to Land by Small Domestic Wastewater
Treatment Systems, Water Quality Order No. 97-10 DWQ.
74 Waste Discharge Requirements (WDRS) for Discharges of Storm Water Associated with Industrial

Activities Excluding Construction Activities, NPDES General Permit No. CAS000001, Water Quality
Order No. 97-03-DWQ.
rs Waste Discharge Requirements (WDRS) for Discharges of Storm Water Runoff Associated with
Construction Activity, NPDES General Permit No. CAS000002, Order No. 92-08 DWQ.
7~ See Wat. Code §§ 183, 186, 13163, 13267(a),. 13383.
" See ibid
rl See id. §§ 183, 186, 1080, 13221, 13267, 13383.
~9 See id. §§ 13165 & 13225(c).
~o See id. §§ 13267 & 13383.
~ See ibid
~2 See id. § 13320(c).
83 See id. § 13383.
~ Id. § 13181, added by Stats. 1997, c. 899, § 2.
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proposes implementing a comprehensive program to monitor the quality of coastal
watersheds, bays, estuaries, and their marine resources. The pollutants targeted for
monitoring include, at a minimum, bacteria and viruses, petroleum hydrocarbons, heavy
metals, and pesticides.8~ The program must include an identification of pollution sources
and estimates of total pollutant discharges, to the extent possible, recommended actions
that should be undertaken to maintain and improve coastal water quality, and other
information.86
3. Enforcement
The Regional Water Boards also have primary authority for enforcement. They
may choose from a variety of enforcement options,s7 These include notices to comply for
minor violations,8s time schedule orders,s9 cleanup and abatement orders,9° cease and
desist orders,9~ administrative civil liability orders,92 and referrals to the Attorney General
for injunctive relief and civil and criminal penalties.93 The Regional Water Boards can
use their enforcement authority to respond to unauthorized discharges, discharges in
violation of waste discharge requirements or prohibitions, discharges that cause or
threaten to cause pollution or nuisance, and violations of monitoring or reporting
requirements.94
The State Water Board is authorized to take enforcement action in certain
instances, although the State Water Board normally defers to the appropriate Regional
Water Board. The State Water Board can take enforcement action in the first instance for
NPDES-related violations.9~ For non-NPDES violations, the State Water Board can use
the same enforcement tools as the Regional Water Boards in response to a petition for
review of a Regional Water Board action.96 The State Water Board can also issue notices
to comply for minor violations.97

s6 Ibid. The State Water Board is in the process of contracting with the Southern California Coastal Water
Research Project to prepare the report.
~7 See generally Water Quality Enforcement Policy and implementing guidance, State Water Board Res.
No. 96-030, as amended by Resolution No. 97-085.
" Wat. Code §§ 13399-13399.2.
~9 Id. §§ 13300, 13308.
90 Id. § 13304.
9~ Id. § 13301.
92 Id. §§ 13261, 13265, 13268, 13323-13327, 13350. 13385, 13399.33.
93 Id. §§ 13261, 13264, 13265, 13268, 13271, 13272, 13304, 13331, 13340, 13350, 13385-13387.
’~ 1bid.
95 See id. §§ 13385 & 13386.
~ See id. § 13320(c).
97 See id. § 13399.2.
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C. Other Programs
In addition to the specific planning and waste discharge control provisions
discussed above, Porter-Cologne contains other water quality control programs.
Chapter 5.6 establishes a program to identify and cleanup toxic hot spots in the state’s
bays, estuaries, and coastal waters.9s Toxic hot spots include sites impaired by nonpoint,
as well as point, sources of toxic pollution.99 Plans to remediate these sites can include,
in addition to remedial actions, measures to prevent toxic pollution, such as best
management practices to address nonpoint pollution sources.
Porter-Cologne addresses a variety of other subjects, including: onsite, subsurface
disposal systems;~°° drainage from abandoned mines; 10t storm water enforcement;~°2
discharges of methyl tertiary-butyl ether (MTBE) to drinking water sources;t°3 regulation
of the use of recycled water; ~o4 waste discharges from houseboats;~°~ and the construction
and abandonment Of water wells, cathodic protection wells and groundwater monitoring
wells. 106 Porter-Cologne also contains several programs to provide grants or loans for
water quality facilities and programs.
D. Clean Water Act Authority
The State Water Board is "the state water pollution control agency" for all
purposes stated in the Clean Water Act.~°8 Thus, the State Water Board is authorized to
fulfill the state’s responsibilities to adopt water quality standards for surface waters, to
develop a nonpoint source management program, and to establish total maximum daily
loads (TMDLs) for impaired waterbodies. 109
While the Regional Water Boards typically adopt water quality control plans for
waters within their regions, Porter-Cologne specifically authorizes the State Water Board
to adopt plans for surface waters that supersede any conflicting regional plans. In

9s See id. §§ 13390-13396.5.
" See id. § 13391.5(e); State Water Board’s Water Quality Control Policy for Guidance on the
Development of Regional Toxic Hot Spot Cleanup Plans (1998).
~oo See Wat. Code §§ 13280-13284.
lo~ See id. §§ 13397-13398.9.
~o~ S~ id. §§ 13399.25-13399.43.
~o~ See id. § 13285.
~o~ See id. §§ 13500-13554.3.
~os See id. §§ 13800-13806.
10~ See id. §§ 13900-13908.
~07 See id. §§ 13400-13433, 13475-13485.
~o~ Id. § 13160.
~0~ See 33 U.S.C. §§ 1313, 1329; Wat. Code §§ 13170, 13170.2, 13240-13247.
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addition, the State Water Board can issue water quality certifications under section 401~°
of the act.)~ The State Water Board can accept federal capitalization grants for a
state/federal revolving fund loan program to finance construction of publicly owned
sewage treatment works,~2 implement the state’s nonpoint source management program
under section 319, ~3 and develop and implement the national estuary program under
section 320~4 of the Clean Water Act. ~s
Chapter 5.5 of Porter-Cologne authorizes the State and Regional Water Boards to
carry out the NPDES permit programJ 16 Chapter 5.5 applies to point source discharges to
surface waters, introduction of pollutants into publicly owned treatment works, use and
disposal of sewage sludge, and disposal of pollutants into wells. 117
Ill. QUESTIONS
A. Question: Can Porter-Cologne be used to (1) prevent nonpoint source
pollution and (2) require the implementation of management measures?
Response: Yes, Porter-Cologne can be used to generally prevent nonpoint source
pollution and to specifically implement, either directly or indirectly, the (g) guidance
management measures. The following discussion describes the State and Regional Water
Boards’ authority to prevent pollution, methods that they can use to both prevent
pollution and require management measure implementation, and the potential impacts of
Water Code section 13360.
1. Authority to Prevent Pollution
Porter-Cologne can unquestionably be used to prevent nonpoint source pollution.
Under the Dickey Act,~ ~8 the predecessor to Porter-Cologne, the Regional Water Boards’
jurisdiction to regulate waste discharges, depended, in part, on whether the discharge
created or threatened to create a "condition of pollution".t~9 "Pollution" meant a water
quality impairment that "does not create an actual hazard to the public health" but that
does "adversely and unreasonably affect such waters" for beneficial use, or that
))o 33 U.S.C. § 1341.
~1 Ibid.; see Cal. Code Regs., tit. 14, 8§ 3855-3859
~2 See 33 U.S.C. §§ 1381-1387.
i~3 [d. § 1329.
~4 Id. § 1330.
~t5 See Wat. Code 8§ 13475-13485.
~6 See id. §8 13370-13388.
~7 See id. §8 13370, 13370.5, 13373, 13376, 13377. 13382, 13383.
~8 Stats. 1949, ch. 1549, as amended. The Dickey Act, originally called the "Water Pollution Control
Act", became the "Water Quality Control Act" in 1965. Stats. 1965, ch. 1657.
~9 See 48 Ops.Cal.Atty.Gen. 30, 33-34 (1966), construing former Water Code § 13053.
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"adversely and unreasonably affect[s] the ocean waters and bays of the state devoted to
public recreation.’’12°

The Regional Water Boards’ ~2~ jurisdiction to regulate waste discharges under
Porter-Cologne is much broader. The Regional Water Boards do not have to find that a
discharge, if unregulated, would create or threaten to create pollution. They can regulate
any actual or proposed waste discharge that "could affect" the quality of state waters. 122
Further, they do not have to authorize use of the full waste assimilation capacities of the
receiving waters.~23 Rather, they can maintain a margin of safety in waste discharge
requirements to assure protection of all beneficial uses.~:4
2. Methods
The State and Regional Water Boards can use Porter-Cologne to generally prevent
nonpoint source pollution and to specifically require management measure
implementation. There are several ways that this can be done.
(a) Nonpoint Source Management Plan
Under its Porter-Cologne authority, the State Water Board has adopted a
Nonpoint Source Management Plan (1988) (NPS Plan). The plan describes a three-tiered
management approach to address nonpoint source pollution. The plan focuses on
implementation of best management practices as the primary way to meet water quality
standards.
The first management tier relies on the dischargers’ voluntary implementation of
best management practices. The second tier is regulatory encouragement of best
management practices. "Encouragement" is through two mechanisms. The State and
Regional Water Boards can waive waste discharge requirements on condition that
dischargers comply with best management practices. Alternatively, where other agencies
can require implementation of best management practices, the boards can enter into
agreements with those agencies in which the agencies agree to exercise their authority. In
the third tier, the State and Regional Water Boards adopt waste discharge requirements.
The NPS Plan’s intent is to prevent nonpoint source pollution through the
three-tiered approach. The plan can be used to directly implement the (g) guidance
:2o Former Wat. Code § 13005, Stats. 1919, ch. 1549, as amended.
t:l References to the Regional Water Boards in Part 1II of this statement include the State Water Board,
where appropriate. See Part II of this statement for a discussion of the respective authorities of the State
and Regional Water Boards.
~zz See Wat. Code §§ 13260, 13263.
~" See id. § 13263(b).
~2, Final Report, supra, fn. 58, App. A, p. 59.
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management measures in the first and second tiers. The third tier, likewise, can be used
to directly or indirectly implement the measures.
To the extent authorized by Water Code section 13360, as discussed below, waste
discharge requirements can directly require implementation of the management measures
if the management measures implement applicable water quality standards. Waste
discharge requirements can also indirectly implement the measures by prohibiting or
regalating a nonpoint source activity in such a manner that the discharger must
implement the management measures in order to comply. Additionally, waste discharge
requirements can, in lieu of establishing effluent limitations, require a discharger to
develop and implement a plan, such as a stormwater pollution prevention plan, containing
best management practices or other measures, to ensure compliance with applicable water
quality standards. The requirements can mandate that the discharger consider the
(g) guidance management measures, along with other relevant material, in developing the
plan.
(b) Waste Discharge Requirements

Waste discharge requirements issued under Porter-Cologne prevent pollution by
implementing applicable water quality control plans and policies. Under Porter-Cologne,
"pollution" is an alteration of water quality by waste that unreasonably affects the waters
for beneficial uses.t25 Waste discharge requirements must implement the applicable water
quality control plan, including the designated beneficial uses and the water quality
objectives required to protect those uses)26 Thus, a discharge that complies with waste
discharge requirements should not alter water quality in a manner that causes pollution.
Nonpoint source discharges can be regulated under waste discharge requirements,
either individually or as a group. The requirements can directly or indirectly implement
the (g) guidance management measures, as described in the above discussion on the NPS
Plan.
(c) Waivers
The Regional Water Boards can also use their waiver authority to prevent
pollution and implement the management measures. The Regional Water Boards can
waive regulation ofnonpoint source discharges, either on an individual basis or for a
category of discharges,n7 A waiver must be in the public interest, and it is conditional
and may be terminated at any time.~2s The Regional Water Boards can waive waste
discharge requirements for nonpoint source discharges, either individually or as a group,
m See Wat. Code § 13050(i)(1). "Pollution" also includes water quality alterations that unreasonably
affect facilities that serve beneficial uses.
1=6 Id§ 13263(a).
~27 Id. § 13269(a).
~=~ Ibid
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on condition that the dischargers comply with specified best management practices
designed to achieve water quality standards. In particular, a waiver for a nonpoint source
category could be conditioned on compliance with the applicable (g) guidance
management measures, provided that the management measures implemented applicable
water quality standards.
(d) Water Quality Certification
The State Water Board certifies activities requiring a water quality certification
under section 401 of the Clean Water Act. This section requires applicants for federal
licenses or permits to obtain state certification that any discharge of pollutants to surface
waters from a proposed activity will comply with the Clean Water Act, including
applicable water quality standards. As long as an activity will result in a discharge to
surface waters, the State Water Board can use its certification authority to prevent
nonpoint source pollution associated with the activity. The State Water Board can
include conditions on the entire activity to protect water quality standards, including
beneficial uses.~29 In particular, in appropriate cases the State Water Board can condition
a section 401 certification on compliance with management measures implementing
water quality standards.
(e) Plans and Policies
In addition, the State Water Board and Regional Water Boards can use their
planning authority to prevent nonpoint source pollution and to implement the
management measures. The State Water Board can adopt state policy for water quality
control, and both the State and Regional Water Boards can adopt water quality control
plans that address this type of pollution. Both policies and plans are binding on other
state agencies.
Water quality control plans must include an implementation program to achieve
water quality objectives. Implementation programs can prevent nonpoint source
pollution and implement the management measures through several approaches. The
programs can recommend that nonpoint source dischargers carry out specific best
management practices, including the management measures, in order to achieve water
quality standards. The programs can also waive regulation of categories of nonpoint
source discharges on condition that the dischargers implement specific best management
practices, such as the measures. Alternatively, an implementation program can prohibit
nonpoint source discharges, either entirely or partially, in certain areas or under certain
conditions. The conditions can include compliance with appropriate best management
practices, including the applicable management measures.

~29 See PUD No. 1 of defferson County v. Washington Dept. of Ecology (1994) 511 U.S. 700, 114 S. Ct.
1900.
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(f) Investigatory Powers
The State and Regional Water Boards can use their broad investigatory authority
to foster nonpoint source pollution prevention. Both the State and Regional Water
Boards can investigate the scope, causes, and sources of nonpoint source pollution, and
potential practices or control measures to prevent it. They can also require that state or
local agencies or dischargers conduct this type of investigation. The State and Regional
Water Boards can use "information obtained from these investigations to, for example,
encourage voluntary implementation of best management practices by dischargers, to
encourage state or local agencies that regulate nonpoint source activities to require best
management practices, or to develop appropriate planning or regulatory programs
addressing nonpoint source pollution.
In addition, the State and Regional Water Boards can use their investigatory
powers to directly require implementation of several of the management measures. As
discussed below, some management measures requires plans, such as erosion control
plans.
(g) Enforcement Authority
The Regional Water Boards can use their enforcement authority to require
cleanup, abatement, and remediation of sites adversely impacted by nonpoint source
pollution, including wetlands and riparian areas. 130 They can also impose administrative
civil liability on this basis. ~3~ The Regional Water Boards can encourage dischargers to
consider, as environmental credit projects reducing an administrative civil liability
assessment, projects that protect and restore sensitive areas, such as wetlands and riparian
areas. 132

(h) Regulations
As an additional tool, the State Water Board can adopt regulations covering
categories of nonpoint source discharges. The State Water Board, for example, has
adopted regulations covering waste discharges from confined animal facilities133 and
mining activities.~34 To the extent authorized by Water Code section 13360, as discussed
below, the State Water Board can adopt regulations for categories of nonpoint source
dischargers, requiring implementation of measures that are appropriate to implement
applicable water quality standards.
~3o See id. § 13304.
~3~ See id. §§ 13350, 13385.
~32 See Guidance to Implement the Water Quality Enforcement Policy, State Water Board (April 1996),
pp. 22-23.
t33 See Cal. Code Regs., tit. 27, §§ 22560 - 22565.
,34 See id., §§ 22470-22510.
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(i) Other programs
Finally, Porter-Cologne is currently being used to prevent or to remediate
nonpoint source pollution in two specific programs. The Regional Water Boards are
developing TMDLs for impaired waterbodies within their regions. Many of the TMDLs
address ongoing nonpoint source pollution, and these TMDLs include implementation
programs to bring th~ nonpoint source dischargers into compliance with water quality
standards. The North Coast Regional Water Board, for example, adopted a sediment
TMDL that prohibits the discharge of controllable sources of sediment unless the
discharger agrees to implement certain best management practices, to monitor, and to
comply with other requirements. In appropriate cases, a TMDL could require that
affected nonpoint source dischargers implement applicable management measures in
order to achieve water quality standards.
The Bay Protection and Toxic Cleanup Program also addresses nonpoint, as well
as point, source pollution. Some of the Regional Water Boards have proposed best
management practices as the recommended action to remediate ongoing nonpoint source
pollution. The Regional Water Boards could implement the (g) guidance management
measures in appropriate cases under this program.
3. Water Code section 13360
(1) Section 13360
Under certain circumstances, Porter-Cologne restricts the State and Regional
Water Boards’ ability to require dischargers to implement specific practices. Under
Water Code section 13360, the boards may not "specify the design, location, type of
construction, or particular mariner" of compliance with waste discharge requirements or
other orders, and dischargers can comply "in any lawful manner.’’m This restriction "is a
shield against unwarranted interference with the ingenuity of the party subject to waste
discharge requirements", who can "elect between available strategies to comply with the
standard.’’136

On the other hand, section 13360 is not violated if, under present technology and
the laws of nature, there is only one way to comply with the standard,m Thus, for
example, a water quality control plan could legally prohibit surface runoff from new
development in amounts exceeding the runoff that would occur if certain impervious

Wat. Code § 13360.
Tahoe-Sierra, supra, fn. I 1, 210 Cal.App.3d at 1438-1439, 259 CaI.Rptr. 132.
Ibid.; see Pacific ~Vater Conditioning assn., Inc. v. City Council (1977) 73 Cal.App.3d 546, 554, 140
Cal.Rptr. 812, 816-17.
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coverage limitations were met.13s It did not matter that the only practical way to comply
with the prohibition was to comply with the coverage limitations.139
Water Code section 13360 also contains several exceptions. It does not apply to
discharges of waste to injection wells.~4° Likewise, the restrictions do not apply to the
discharge of solid waste to disposal sites. Waste discharge requirements for these sites
can require the construction of dikes, installation of drainage facilities, and other similar
measures. ~ 4 t
(2) Application to Management Measures
Water Code section 13360 does not restrict management measure implementation.
The extent of its applicability depends on the type of measure in question. The
management measures fall into several categories. They range from measures requiring
plans on how to control nonpoint source pollution to measures that are more prescriptive.
Some management measures require plans. For example, nutrient management
plans are required for agricultural activities and erosion and sediment control plans and
chemical control plans for construction sites less than 5 acres.~42 Water Code section
13360’s restrictions do not apply to this type of management measure. The measures do
not dictate the manner of compliance with waste discharge requirements or other board
orders, but rather require dischargers to submit plans addressing specific pollution
problems. The Regional Water Boards can directly implement this type of management
measure under their investigative authority. As discussed previously,1.3 they can require
anyone who has discharged, discharges, proposes to discharge, or is suspected of
discharging waste to file technical or monitoring program reports. They can also require
state and local agencies to submit technical reports on water quality control, even though
those entities are not waste dischargers. The only restriction is that the burden of
preparing the reports bear a reasonable relationship to the need for and the benefits to be
obtained from the reports. ~4~
Some management measures specify an end result to be achieved. To illustrate,
an urban management measure for new development requires that, after construction is
completed and a site is permanently stabilized, average annual total suspended solids
(TSS) loadings be reduced by 80 percent or to a level no greater than predevelopment

Tahoe-Sierra, supra, fla. I I.
Ibid.
Wat. Code § 13360(a)(2).
Id § 13360(a)(I).
Management Measure Guidance, supra, fla. 4, pp. 2-52, 4-63, 4-83.
See Part II, B.2 of this Statement.
Wat. Code §§ 13165, 13225(c), 13267(b).
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loadings,t4~ This can be accomplished by either design or performance. The Regional
Water Boards can ensure that this type of management measure is implemented without
violating Water Code section 13360 because the measure dictates the end result but
leaves the method of compliance up to the site developer.
Other management measures prescribe both the end result and the means of
achieving it. This is. typified by the agricultural management measure for grazing. 146 Part
of this measure seeks to protect sensitive areas, such as streambanks and wetlands, from
physical disturbance and direct loading of animal wastes and sediment, by one or more of
five options. These include excluding livestock, providing stream crossings or hardened
watering access for drinking, and others. The Regional Water Boards can require
implementation of this measure, by adding a sixth option allowing a discharger to
demonstrate that some other alternative would achieve the same end result, i.e. protection
of sensitive areas from adverse, water quality-related, grazing impacts. Alternatively, the
Regional Water Boards could indirectly ensure implementation of the management
measure by adopting a prohibition against waste discharge in sensitive areas.
Still other management measures require development of watershed protection
programs. For example, an urban management measure requires development of a
watershed protection program for new development. ~47 The program aims at avoiding the
conversion, to the extent practicable, of areas particularly susceptible to erosion and
sediment loss, preserving areas that provide important water quality benefits, and siting
development to protect, to the extent practicable, the natural integrity of waterbodies and
natural drainage systems. This type of management measure does not violate Water Code
section 13360. It dictates only the end result, e.g., a watershed protection program that
achieves several goals. Also, the State and Regional Water Boards would likely
implement this management measure by promoting local or regional watershed efforts.
Alternatively, the State Water Board could adopt state policy or the State and Regional
Water Board could adopt water quality control plan provisions implementing this
management measure. Water Code section 13360, on the other hand, only applies to
waste discharge requirements or orders issued to waste dischargers. ~48
B. Question: Please describe any other aspect of state law, either contained in
Porter-Cologne or in other authorities, that would limit or preclude the use of
Porter-Cologne to regulate nonpoint source pollution. Is Porter-Cologne limited in its
application to particular sources or geographic areas? Is it otherwise limited?

Response: The nonpoint sources for which California seeks to use PorterCologne as a backup authority are subject to Porter-Cologne. Porter-Cologne is not
Management Measure Guidance, supra, fn. 4, p. 4-12.
ld. at p. 2-73.
ld. at p. 4-36.
See People v. Barry(1987), 194 Cal.App.3d 158, 180-181,239 CaI.Rplr. 349, 363-364.
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limited in its application, geographically or otherwise, to these sources. Under
Porter-Cologne, the State and Regional Water Boards can regulate any activity that
results in a waste discharge that can affect water quality. Activities that affect water
quality, but that do not involve a waste discharge, can be addressed under the State and
Regional Water Board’s broad planning authority. The five nonpoint sources for which
the state intends to use Porter-Cologne as a backup authority are discussed below.
(1) Agricultural Activities
The (g) guidance lists pollutants that cause agricultural nonpoint source pollution.
These include: nutrients, sediments, animal wastes, salts, pesticides, and habitat impacts
due to grazing.~49 The Regional Water Boards can clearly regulate the discharge of
pollutants from agricultural activities, including those listed, that can affect water quality.
Likewise, the Regional Water Boards can regulate grazing or other agricultural activities
that directly or indirectly cause the release of pollutants, such as sediments or animal
wastes, that can affect water quality.
Porter-Cologne’s legislative history indicates that the act was not meant to limit
the Regional Water Boards’ preexisting authority under the Dickey Act to regulate the
discharge of agricultural wastes. ~50 Further, "waste" for purposes of regulation under
Porter-Cologne was meant to include all materials that the Attorney General had
concluded were "waste" under the Dickey Act. ’51 These materials included irrigation
return flows and drainage water from agricultural activities, pesticides, herbicides, and
other agricultural chemicals. The legislative history also indicates that, while these
wastes are clearly subject to regulation, the Regional Water Boards can choose to waive
waste discharge requirements, either with or without conditions, for agricultural
operations where a waiver is not against the public interest.~2
In addition to regulating waste discharges, the State and Regional Water Boards
can address any activity or factor affecting water quality in their planning capacities.J~3
They are not restricted to addressing only the impacts of waste discharge. State agencies,
departments, and boards must comply with state policy for water quality control and
statewide and regional water quality control plans, unless otherwise directed by statute.
In addition, water quality control plans can contain recommendations for action by any
entity, public or private. Before implementing any agricultural water quality control plan,
however, the Regional Water Boards have to indicate an estimate of the total cost of the
program and identify potential sources of financing. J54
Management Measure Guidance, supra, fn. 4, pp. 2-4 through 2-I 1.
Journal of the California Assembly 2679 (Reg. Sess. 1969).
See discussion in Section II. B. 1. of this statement.
See fn. 150, supra.
See discussion in Section II.A. of this statement.
Wat. Code § 13141.
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(2) Urban Sources
The (g) guidance addresses six major categories of urban nonpoint pollution.~s
These include runoff from developing areas, construction sites, and existing development.
Onsite disposal systems; general sources, such as households, commercial sites and
landscaping; and roads, highways and bridges are also included. The principal pollutants
found in urban runoff are sediments, nutrients, oxygen-demanding substances, pathogens,
salts, hydrocarbons, heavy metals, and toxic substances.~6
Urban runoff containing wastes, such as those listed, is clearly subject to
regulation under Porter-Cologne. "Waste" is broadly defined in Porter-Cologne, and the
term has specifically been construed to include these types of waste.~S7 The State and
Regional Water Boards have already adopted NPDES permits for some types of urban
runoff; and the State Water Board has adopted general waste discharge requirements for
small domestic wastewater systems.
In addition, the State and Regional Water Boards can use their planning authority
to address urban runoff on a watershed basis. This authority has been used, for example,
to regulate activities causing erosion that add silt to Lake Tahoe and its tributaries.~8
(3) Marinas
The (g) guidance also contains management measures for nonpoint source
pollution from marinas and recreational boating.~9 Nonpoint source pollution identified
with this category includes water column toxicity, low dissolved oxygen, metals and
petroleum hydrocarbons, as well as disruption of sediment and habitat, and shoaling and
shoreline erosion.~6°
As stated previously, the Porter-Cologne definition of"waste" is broad. It would
include any pollutants from marinas that enter surface waters through boat discharges,
spills, or storm water runoff.~61 Shoreline erosion caused by the construction or
~ss Management Measure Guidance, supra, fla. 4, pp. 4- I through 4-2.
~s6 Id. at 4-7 through 4-9.
~s7 See discussion in Section II.B. 1 of this statement. See also Lake Madrone, supra, fn. 1 !, 209
Cai.App.3d at 168-171,256 Cal.gptr. 894 (concentrated silt and sediment associated with human
habitation); 16 Ops.CaI.Atty.Gen. 112 (1950) (sewage from privately-operated sewage disposal devices,
such as septic tanks and cesspools); 16 Ops.CaI.Atty.Gen. 125 (1950) (drainage of wastewater from
construction sites); 27 Ops.Cai.Atty.Gen. 182 (1956) (drainage, flow, or seepage into surface waters of
materials from completed operations).
~ss See Tahoe-Sierra, supra, fla. 11.
~9 Porter-Cologne is not listed as a backup authority for the boat operation management measure.
m~o Management Measure Guidance, supra, fn. 4, pp. 5-3 through 5-7.
~6~ See discussion in Section II.B. 1 of this Statement.
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expansion of a marina is also subject to regulation as a waste discharge because the
activity causes the release of sediments. Additionally, if marina construction requires a
federal permit, such as a dredge and fill permit under section 404 of the Clean Water
Act,~62 the applicant will have to obtain a section 401 certificate from the state. The State
Water Board can condition a certification, if appropriate, to address both the point and
nonpoint source impacts of the project.
In addition, state law specifically authorizes the Regional Water Boards to require
marinas to install vessel pumpout facilities. ~6~ State law also requires that vessel pumpout
facilities be operated and maintained to prevent sewage discharges to state waters. 164
They must be maintained in good working order and regularly cleaned. ~65
In addition to regulating waste discharges, the State and Regional Water Boards
can address any marina or boating activities that affect water quality but that do not
involve a waste discharge under their planning authority)66 For example, they could
address the marina flushing management measure in a water quality control plan and
include recommendations for appropriate action by affected agencies.
(4) Hydromodification

The hydromodification management measure addresses nonpoint source pollution
from channelization and channel modifications, dams, and streambank and shoreline
erosion.~67 The state has identified Porter-Cologne as a backup authority for
channelization and channel modification and streambank and shoreline erosion.
In general, channelization and charmel modifications can change sediment supply,
reduce freshwater availability, accelerate the delivery of pollutants, cause a loss of
contact with overbank areas, and adversely impact instream and riparian habitat, t68
Streambank and shoreline erosion can likewise adversely impact instream and riparian
habitat and contribute to increased levels of turbidity and nutrients.169
Under Porter-Cologne, the Regional Water Boards can regulate any
charmelization or channel modification projects that cause a waste discharge, either as a
result of construction or operation)70 Similarly, they can regulate any activities that
33 U.S.C. § 1344.
Hath. & Nay. Code §§ 775-786; see Cal. Code Re~., ttt. 23, §§ 2831-2836.
Harb. & Nay. Code § 777; see Cal. Code Regs., tit. 23, §§ 2827-2829.
Ibid.
See discussion in Section II.A. of this Statement.
Management Measure Guidance, supra, fn. 4, p. 6-2.
ld., pp. 6-4 through 6-7.
Id., pp. 6-57 through 6-58.
See discussion in Section ll.B.1 of this Statement.
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cause streambank or shoreline erosion, resulting in the release of sediments or other
wastes to state waters. The State Water Board can condition a section 401 water quality
certificate for a federally-permitted activity involving a surface water discharge to address
both the activity’s point and nonpoint source impacts. The State and Regional Water
Boards can address any other activities that affect water quality, but that do not entail a
waste discharge, under their broad planning anthodty.

(5) Wetlands
The (g) guidance contains management measures for categories of nonpoint
sources. The management measures for wetlands promote protecting and restoring
wetlands and riparian areas and using vegetated treatment systems to control nonpoint
source pollution from these sources. The Regional Water Boards can use their
Porter-Cologne authority to regulate any activities that result in a waste discharge to
wetlands or riparian areasJ72 Vvrl-lere past waste discharges have adversely impacted
wetland areas, they can issue enforcement orders requiring restoration,m The Regional
Water Boards can also promote the protection and restoration of wetlands and the use of
engineered vegetated treatment systems as supplemental environmental credit projects
mitigating administrative civil liability assessments.~4 Finally, the State and Regional
Water Boards can use their broad planning authority to address the protection and
restoration of wetlands and to promote the use of vegetated treatment systemsJ7~
C. Question: Will it be necessary for the state to issue regulations prior to using
its Porter-Cologne authority to ensure implementation of the management measures?
Response: No, regulations are not necessary. The (g) guidance management
measures vary from requirements for reports and watershed management plans to more
prescriptive requirements. The appropriate Porter-Cologne response will also vary. If the
State or Regional Water Boards choose to implement one or more of the management
measures through their planning authority or regulations, they will have to comply with
the state Administrative Procedure Act (APA).176 Unlike the adoption of formal
regulations, however, the APA contains special, abbreviated procedures for the adoption
or amendment of plans, policies and guidelines)77 If the State or Regional Water Boards
choose other implementation alternatives, they will not have to comply with the APA.
t~t See discussion in Section I1.A. of this Statement.
m See discussion in Section II.B.I of this Statement.
m See, e.g., Wat. Code § 13304. See also State Water Board Order WQ 90-5, upholding a San Francisco
Bay Regional Water Board order requiring a discharger to mitigate for losses of wetland habitat.
~74 See discussion in Guidance to Implement the Water Quality Enforcement Policy, State Water Board
(April 1996), pp. 22-23.
~7~ See discussion in Section II.A. of this Statement.
~v~ See Gov. Code § 111340 et seq.
~ Compare Gov. Code § 11353 with § 11346 et seq.
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As explained previously, the State Water Board’s Nonpoint Source Management
Plan lays out a three-tiered management approach to nonpoint pollution regulation.178 In
the f’trst tier, the State and Regional Water Boards will encourage affected discharger
groups to voluntarily implement applicable management measures. This can be done
through, for example, funding and education. These activities are voluntary and can be
accomplished without formal rulemaking.
The second tier is regulatory encouragement - through adoption of conditional
waivers or management agency agreements with other enforcement agencies. Waivers
may be either individual or general. The Regional Water Boards can waive waste
discharge requirements for an individual discharger, on condition that the discharger
comply with appropriate management measures; and this does not require a water quality
control plan amendment?79 Typically, the Regional Water Boards adopt waivers for
classes of dischargers, and these waivers are included in the applicable water quality
control plans. As stated previously, the adoption or amendment of water quality control
plans, policies, or guidelines is subject to abbreviated, APA rulemaking procedures, lso
Alternatively, the State and Regional Water Boards can enter into management agency
agreements with agencies with enforcement authority over the nonpoint sources. These
agreements can ensure management measure implementation, and they do not require a
water quality control plan amendment.
In the third tier, the State and Regional Water Boards adopt waste discharge
requirements. The adoption of waste discharge requirements, either individual or general,
is not subject to the APA’s rulemaking requirements.~8~ Waste discharge requirements
can directly or indirectly require compliance with applicable management measures in
appropriate cases. ~82 If appropriate, general waste discharge requirements can be adopted
to ensure management measure implementation on a regionwide or statewide basis.
Some management measures require submission of plans, such as erosion and
sediment control plans. The Regional Water Boards can implement these measures under
their existing Porter-Cologne investigative powers, without undertaking a rulemaking.183
Likewise, if the Regional Water Boards choose to adopt enforcement orders to address,
for example, wetland or riparian areas degraded by waste discharges, the Regional Water
Boards will not have to undertake formal rulemaking.

~Ts See discussion in Section III.A.2.(a) of this Statement.
~79 See Gov. Code § 11352.
tso See id. § 11353, which contain special procedures for State and Regional Water Board plans, policies,
and guidelines.
ls~ See id. § 11352(b).
~B~ See discussion in Section III.A.2.(a) & (b).
~83 See Wat. Code §§ 13165, 13225(c), 13267, 13383. See also Gov. Code § 11342(g), defining
"regulation" as a rule, regulation, order, or standard of general application.
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On the other hand, the Regional Water Boards are currently engaged in
developing TMDLs for impaired waterbodies, many of which are impaired by nonpoint
sources. These TMDLs can be used as a vehicle to implement appropriate management
measures. The TMDLs have to be included in the state’s water quality management plan
under the Clean Water Act; they will, therefore, necessarily result in water quality control
plan amendments. ~s4
IV. CONCLUSION

In sum, the State and Regional Water Boards have broad-reaching power under
Porter-Cologne to prevent nonpoint source pollution. In their planning capacity, they can
address all activities and factors that may affect water quality, including nonpoint source
activities. They can also directly regulate all waste discharges, both point and nonpoint
source, that may affect the quality of state waters. In addition to preventing nonpoint
source pollution, the State and Regional Water Boards can ensure implementation of the
management measures through several mechanisms. Finally, the State and Regional
Water Boards are not required to undertake rulemaking before implementing the
measures.

William R. Attwater
Chief Counsel
California State Water Resources
Control Board

~u 33 U.S.C. § 1313(d).
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SUBJECT: Enforceability of Nonpoint Source Pollution Control Program

We are writing to address the scope of the Coastal Commission’s authority to enforce the
nonpoint source pollution control provisions of the Coastal Zone Management Act. (16 U.S.C.
§ 1451 et seq.) Section 6217 of that Act provides that each state "for which a management
program has been approved pursuant to section 306 of the Coastal Zone Management Act ...
shall prepare and submit to the Secretary and the Administrator a Coastal Nonpoint Pollution
Control Program for approval pursuant to this section." (16 U.S.C. § 1455b.) The Coastal Zone
Management Act explains that the "purpose of the program shall be to develop and implement
management measures for nonpoint source pollution to restore and protect coastal waters,
working in conjunction with other State and local authorities.’" (16 U.S.C. § 1455b(a)(1).) You
have asked whether the Commission can enforce those nonpoint pollution control provisions.
The Coastal Commission implements the policies of California’s Coastal Act. (Public
Resources Code § 30000 et seq.) A central focus of the Coastal Act is the protection and, where
feasible, restoration, of coastal water quality. The Act includes numerous enforceable policies
that are directed toward that objective. For example, section 30230 provides that:
Marine resources shall be maintained, enhanced, and where feasible,
restored. Special protection shall be given to areas and species of special
biological or economic significance. Uses of the marine environment
shall be carried out in a manner that will sustain the biological
productivity of coastal waters and that will maintain healthy populations
of all species of marine organisms adequate for long-term commercial,
recreational, scientific, and educational purposes.
The Commission is required specifically to control runoff in section 30231:
The biological productivity and the quality of coastal waters, streams,
wetlands, estuaries, and lakes appropriate to maintain optimum
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populations of marine organisms and for the protection of human
health shall be maintained and, where.feasible, restored through,
among other means, minimizing adverse effects of waste water
discharges and entrainment, controlling runoff, preventing depletion
of ground water supplies and substantial interference with surface
water flow, encouraging waste water reclamation, maintaining natural
vegetation buffer areas that protect riparian habitats, and minimizing
alteration of natural streams.
In addition, Coastal Act policies limit development in numerous other ways to protect water
quality. (See Attachment 1.)
The Commission implements these protective policies as it undertakes its three major
regulatory tasks. Its first regulatory responsibility is to review and certify plans that address how
development will occur along the California coast. Most of those plans are developed by local
governments and are called "local coastal programs". (Public Resources Code § 30500 et seq.)
Plans are also prepared by port districts (Public Resources Code § 30711 et seq.), colleges and
universities (Public Resources Code § 30605) and proponents of public works projects (id.).
The Commission reviews those plans to determine whether they are consistent with
applicable policies of the Coastal Act, including those related to water quality. If the
Commission determines that a plan is not consistent with the policies of the Coastal Act, it is
required to deny certification of the plan. In that event the Commission generally suggests
modifications to the plan that the local government or other plan proponent could adopt. ~ Once
the plan has been modified to incorporate the changes identified by the Commission, it can be
resubmitted to the Commission for certification. Following certification by the Commission of a
plan, any amendments to the plan must be submitted to the Commission. Until the Commission
certifies an amendment, the measure has no legal effect for purposes of the Coastal Act.
The Commission has the authority to enforce Coastal Act provisions relating to water
quality, including nonpoint source pollution. As described above, the Commission is required to
refuse to certify plans and amendments which it determines do not meet the Coastal Act’s water
quality requirements. The Commission is additionally authorized to identify appropriate changes
to those plans and amendments to bring them into conformity with the Coastal Act’s water
quality provisions. Such changes may include nonpoint source pollution management measures
necessary to bring a plan or amendment into conformity with Coastal Act provisions relating to
water quality.
The Commission’s second regulatory task is to review applications for coastal
development permits. The Coastal Act provides that any person who wishes to pursue

~ The procedures for processing those modifications differ depending on the type of plan reviewed by the
Commission. A discussion of the specific procedural mechanisms involved is beyond the scope of this memo.
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Page -3"development" in the coastal zone must obtain a coastal development permit. (Public Resources
Code § 30600.) "Development" is broadly defined in Public Resources Code § 30106 to mean:
"... on land, in or under water, the placement or erection of any solid
material or structure," discharge or disposal of any dredged material or of
any gaseous, liquid, solid, or thermal waste; grading, removing, dredging,
mining, or extraction of any materials; change in the density or intensity of
use of land, including, but not limited to, subdivision pursuant to the
Subdivision Map Act (commencing with Section 66410 of the Government
Code), and any other division of land, including lot splits, except where the
land division is brought about in connection with the purchase of such land
by a public agency for public recreational use," change in the intensity o fuse
of water, or of access thereto; construction, reconstruction, demolition, or
alteration of the size of any structure, including any facility of any private,
public, or municipal utility; and the removal or harvesting of major
vegetation other than for agricultural purposes, kelp harvesting, and timber
operations which are in accordance with a timber harvesting plan submitted
pursuant to the provisions of the Z’berg-Nejedly Forest Practice Act of 1973
(commencing with Section 4511).
As used in this section, "structure" includes, but is not limited to, any
building, road, pipe, flume, conduit, siphon, aqueduct, telephone line, and
electrical power transmission and distribution line. "
The Commission performs its permit review function with respect to development within
the coastal zone until the Commission has certified a local coastal program for each coastal city
and county or a port master plan for that jurisdiction. (Public Resources Code §§ 30600(c),
30715(a).) In determining whether or not to approve a particular coastal development permit
application, the Commission applies the Coastal Act’s policies concerning coastal protection,
which include the policies to protect coastal water quality that are cited above. (Public
Resources Code §§ 30604, 30715(a).) As a condition of approving coastal development permit
applications, the Commission may impose conditions to prevent and mitigate nonpoint source
pollution in order to implement those water quality requirements.2
After the Commission has certified a lo~al coastal program, it delegates coastal
development permitting authority to the local government. (Public Resources Code § 30519(a).)
The Commission retains permitting jurisdiction over development proposed on tidelands,
2 The Coastal Act does not authorize the Commission to require a coastal development permit for the "removal or
harvesting of major vegetation ... for agricultural purposes, kelp harvesting and timber operations which are in
accordance with a timber harvesting plan submitted pursuant to the provisions of the Z’berg-Nejedly Forest Practice
Act of 1973 .... " (Public Resources Code § 30106.) Nevertheless, the Commission is authorized to regulate other
development activities related to agriculture and forestry. As a condition of approval of such development, the
Commission may require that nonpoint source pollution control measures be undertaken in order to find that the
development meets Coastal Act water quality standards.
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Page .4submerged lands and public trust lands. (Public Resources Code § 30519(b).) Similarly, the
Commission delegates coastal development authority to a port once the Commission has certified
the port’s master plan. (Public Resources Code § 30519(b).)
Local governments’ and ports’ decisions, concerning applications for coastal development
permits may be appealed to the Coastal Commission in certain instances. (Public Resources
Code §§ 30603, 30715.) The standard of review for permit decisions after the Commission has
certified a local coastal program or a port master plan is the certified program or plan. (Public
Resources Code § § 30604(b), 30715.5.) The Commission’s actions on appeals are also governed
by the certified program or plan. (Id.) As noted above, those planning documents must meet the
Coastal Act’s standards concerning water quality, including nonpoint source pollution. Thus,
when the Commission, a local government or a port makes a decision on whether to issue a
coastal development permit after the Commission has certified such a plan or program, the
permitting agency must determine whether the proposed development will comply with the
policies and standards set forth in its plan or program, including those related to water quality. If
the Commission or other permitting agency determines that the proposed development will not
comply with those standards, it may impose conditions on the project to bring it into compliance
with the standards in the plan or program, including any management measures to prevent or
mitigate nonpoint source pollution. Alternatively, the Commission or other permitting agency
may deny the development.
The applicable requirements concerning water quality are found in the Coastal Act.
Thus, a coastal development permit application may not be approved unless it complies with the
water quality requirements contained in the Coastal Act or in certified plans and programs.
The Coastal Commission’s third major regulatory responsibility is federal consistency
review under the Coastal Zone Management Act. (16 U.S.C. § 1451 et seq.) The Commission
reviews activities conducted by the federal government, federally issued licenses and permits,
plans for exploration and production of the outer continental shelf, andfederally funded
activities. (16 U.S.C. § 1456.) The Commission reviews each proposed activity to determine
whether it is consistent with the California Coastal Management Program. The Program includes
the Coastal Act and those local coastal programs that have been formally approved by the Office
of Ocean and Coastal Resource Management for incorporation into the State’s program. The
Commission must determine that the proposed activity is consistent with those policies and
standards, including any required nonpoint source pollution control measures.
As noted above, the Coastal Act includes policies to protect coastal water quality.
Therefore, in performing federal consistency review, the Commission is authorized to apply
those water quality standards and to "disagree" or "object" as appropriate to those activities and
projects that do not comply with those standards. (ld., 15 C.F.R. §§ 930.32(a), 930.39, 930.42,
930.79.)
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Page -5For the reasons set forth above, we conclude that the Coastal Commission has adequate
legal authority under the Coastal Act to enforce water quality requirements related to nonpoint
source pollution.
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APPENDIX C. SCHEDULE OF TMDLS BY CALIFORNIA REGIONAL
WATER QUALITY CONTROL BOARDS

O~__Q..-~: The following tables were developed from information submitted by the RWQCBs for
inclusion in the CWA section 303(d) TMDL priority list and their respective chapters of the
1999 WMI Integrated Plan. The tables represent those TMDLs that the RWQCBs have identified
with initial development or completion occurring during the first five-year implementation cycle
(1998-2003) of the Program Plan.)
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Table C 1. Scheduled Development of TMDLs by North Coast Regional Water Quality Control Board (RWQCB 1)

Waterbody
Noyo River
Estero Americano
Garcia River
Navarro River
Americano Creek
Mattole River
Ten Mile River .....
Redwood Creek
Elk River
Albion River
Big River
South Fork Trinity River
Beaughton Creek
I~el R iv,~,.
Ven Duzen River
Trinib, River
Gualala River

~0
0

Stressor
Sediment
Nutrients
Sediment
Temperature
Sediment
Temperature
Nutrients
Sediment
Temperature
Sediment
Sediment
Sediment
Sediment
~iment
~
Unpegraitted
di~hargc of

~ompletlon Date
Technical
Implementation
Report
Plan
1999
! 999
1997
2000
2000

Implement
Actions

Forestry

x

x

2000
2000
1997
2001

2009
2000
2001

x
2002
2002
2000
1998

X

-x

2001
~----

1999-2006
1999-2006 -1999
2000

x
x
--

1998
i 998

2001
1999

Stressor Source CategoD,
Urban Marinas Hydmmodific~tion

x

WBStC

Sediment
Temperature
Sediment
Sediment
Sediment --

Agrieultur~

-

---

x

Not
identified

Table C2. Scheduled Development of TMDLs by San Francisco Bay Regional Water Quality Control Board (RWQCB2)

Watcrbody
South San Francisco Bay

Central San Francisco Bay

Lower San Francisco Bay

~ Strait

Napa River
San Pablo Bay

Suisun Bay

~ Bay.
"-~

Stressor
Exotic S[_~¢_~s
M~..ury
PCBs
Exotic Species
Mercury
PCBs
Exotic S-~Mercury
PCBS
Exotic Species
Mercury
PCBs
Siltadoa
"L~’~-ea~mcies
Me,cmy
-~Bs
~ Exottc’~~-peci©s
t~ .......
PCBs

uompletJon Date
Techn,.’c~
Implementation
Plan
Report
2001
2003
2003
2001
2003
2003
2001
2003
2003
2001
2003
2003
2003
2001
2003

Stressor Source C~!~gory
Implement
Actions

Mercury

Forestry

Urban

Marinas

HydmmodNot
iflc_at_i _,~..idemified

x

x.
~

x
x

~

x
x
x

~
x

x
x

2003
2001
2003
2003

x__
x
x

2001
PCBs

Agriculture

x

2003
2003
2001

x
x
X

~o
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Table C3. Scheduled Development of TMDLs by Central Coast Regional Water Quality Control Board (RWQCB3)

Waterbody
Morro Bay

Old Sa!ina~ River Es!uary
Las Tablas Creek
Salinas River Lagoon (North)

Salinas River Lagoon (South)

Tembladero Slough
Pajaro River
Las Tablas Creek, North Fork
Salinas River

"Espinosa S!ough

Carbo_n_era Creek

Lompico Cr~k
~U
O
~D
_.x

Stressor
Metals
Pathogens
Sedimentation/
Siltation
Nutrients
Pesticides
Mcrcuo,
Nutrients
Pesticides
Siltation
Nutrients
Pesticides
Salinity/TDS/
Chlorides
Nutrienls
Pesticides
Nutrients
Sil~alion
Mercury
Siltation
NuUiz.is
Pesticides/
Salinity
Priority Pollutants
Nutrients
P~s !,.’~,.’des/Prio d ty
Organics
Pa!hogens
Siltation
Nutrients
P~!h~,~3ens
Siltation
Nutrients

Completion Date
Technical
Implementation
Plan
Report
2000
2000
1999
2003
2003
2000
2003
2003
2001
2003
2003
2003

Implement
Actions

Stressor Source Category
Agriculture
Foresuy
Urban

Me~inas

Hydromodificaticm

Not
identified

x
x
x

2006
2006

x
x

.

x
x
x

2006
2006
2004
2006
2006
2006

x
x
x
x
x

2003
2003
2001
2001
2000
2001
2003
2003
2003

2006
2006
2004
2004

x
x
x
x

2004
2006
2006
2006

x
x
x
x

2003
2003

2006
2006

x
x

200 !
2004
2000
2003
2000
2001
2004
2000
2003
2000

x

x

x
x
x

x
x
X
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Waterbody
San Lor,mT,~ River Fsn,~ny
Hem~4e~ Reservoir
Lompico Creek
Lla_.oa~ Creek
Pajaro River
Rider Gulch Creek
San Benito River
Shingle Mill Creek
Watsonvillc Slough

Chorro Creek
San Luis Obispo Creek

Arroyo Burro Creek
Las Ta_b!~ Creek, South Fork
Nacimiento Reservoir
Los Osos Creek

Va!e~¢ia Ci~k
Salinas River
Salinas River

Clear Creek
Herna-,l¢_- i~_e~oir
San Beni!o River

Stressor
Pathogens
Si!t,,,i,~
Mercun/
Nutrients
Nutrients
Siltation
Nutrients
Siltation
Siltation
Siltation
Nutrients
Siltation
Oil and Grease
Pathogens
Pesticides
Siltation
Metals
Metals
Nutrients
Siltation
Nutrients
Pathogens
Priority Pollutants
Pathogens
Mercury
Mercury
Nutrients
Siltation
Priority Orsanics
Siltation
Nut~i~,,is
P~.icides/Priority
Organics
Salinity
Siltatio,~
Mercury
Mercury
Siltation

Completion Date
Technical
Implementation
Report
Plan
2001
2004
2000
2003
2003
2006
2001
2001
2001
2001
2001
2001
2001
2001
2003
2003
2003
2001
2003
2000
2000
2000
2000
2000
2001
20 ! I
2000
2000
2000
1999
2000
2001
2003
2003

Stressor Source Category
[mplemenJ
Actions

Agriculture

Forestn/

Urban

Marinas

Hydmmodification

Not
!~_--_:~ ~’w..d

x

2004
2004
2004
2004
2004
2004
2004
2004
2006
2006
2006
2004

x
x
x
x

x
x

x
x

x
x
x
x
x

x
x
x
x
x

2003

x

x

x.

x

2014

x
x

2003
200 I
2003
2003
2001

C-5

Waterbody

Stressor

San Lo~_~_o River

Nutrients
e;,.o,:^.
Pathogens
Nutricnls
Siltation

San Lor~tzo Creek

(Somplelion Date
Technical
implementation
Report
Plan
2000
2000
2001

Stressor Source Category
Implement
Actions

Agricultur©
ificafion

Not
identified

~
~ Marinas Hydromod-

2000

2003 --

Table C4. Scheduled Development of T’MDLs by Los Angeles Regional Water Quality Control Board (RWQCB4)

Walerbody
Arroyo Conejo North Fork
Arroyo Las Posas (Reaches 1&2)
Arroyo Simi (Reach I )
Ballona Creek

Ballona Estuary
~ Pier area
Conejo Creek
Fox Barranca
Lake Calabasas
Los Angeles River (Reaches i - 5)

t;ompletion Date
Technical
Implementation
Implement .... Agriculture
Plan
Actions
m Report
Nitrogen
00/0 !
01/02
01/02
Pesticides
02/03
03/04
03/04
Metals
04/05
05/06
05/06
Trash
00/01
01/02
02/03 ....
Metals
02/03
03/04
03/04
Pesticides
02/03
03/04
03/04
-- Coliform
02/03
03/04
03/
--~
Pathogens -00/01
02/03
03/04
Nitrogen
00/01
01/02
0 I/0----~ ......
Salts
04/0"-----’-~
05106
05/06
Nutrients
00/0 !
01102
02/03
Nitrogen
01/02
02/03
02/03
Stressor

(effects)

Los Angeles River
(Reaches 1,2,4, & 6)
~ River (Rchs 1,2, & 4)
Los Angeles River (Reach 5)
~ ~’-’~arbor -~"S’~k Basins
~O
O
O
~0
~O
._x
__x

Marina del Rey Harbor Beach
McGrath Beach
~(Reaches I & 2)

Trash
Coliform

99/00
00/0 1

Metals -Pesticides
PCBs

02/0"-------~04/05
03/0~--03104
03/04
01/02
99/00
00/01

Metals
~
Coliform
Coliform

00/01
01102

00/0 I
0 i 102

03/04
05/06
04/05
04105
04/05
02/03
01/02
01/02
X

03/04
05"--’~
04/05
04/05
04/05
02/03
02/03
02/03
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Stressor Source Category
Forestry

Urban

Marinas

Hydromodification

Not
identified
x
x
x
x
x
x
x
x
---

x
x
x
x
x
x
x

Comp~
Stressor Source Category
Technical
Implementation
Implement
Agricultur~
Mmina~
HydmmodiReport
Plan
Actions
~
fication
Revlon Slough
Pesticides
01/02
~ "-=--’~’-------.--..----=,---=---- ~ ~ .--..--....-~-~ Gabriel River East Fork
Trash
~
~~
~er(Reach 2)
~
~
02/03
03/0-~’6]~
04/05 m
~er (Reaches ~ ~
~
01/02
02/07
02/03
-San Jose Creek (Reach I)
Metals
04/05
~
05/06 ~
05/06 -~ Clara River (Reaches 3,7, & BY’--- ~ 99/00
99/00
~
Nitrogen
99/00
01/0202/03 -~ Monica Bay (Greater) beaches
"
~athogens
00/01
01/02 ~
02/03
--~ica ~ffshor-~-- Metals
02/03._____~
03/04 ~
03/04
~
04/05
05/06 -05/06 "
Wat~rbody

Stressor

°"an r

Not
identified
x
x
x
x
’x
x
x
x
x
X

Table C5. Scheduled Development of TMDLs by Central Valley Regional Water Quality Control Board (RWQCBS)

Waterbody

S4~sor

~lta Wate~ays

Feather Riv~
~ River. Lower
~ ~e
~
~
~
~

D~non
Me~uw
Di~inon
Di~inon

Cor~ fletion Date
Technical Implementation
Re~
PI~
~~
2~2
2~
2~2
2~ ~
2~2
2~ ~
2~2
2~ ~
2~2
2~ ~
2~2
2~2 2~2 -2~2
1~7 --

~

Implement
Actions

Agricultur~

--

~~~~~~
x
x
x

2~ ~
2~
2~
2~
1~ ~

Forest~

Stressor Source Category
Urban
M~in~
Hydratorification
~

~~
-~

-

x

~
~

-

x
X

x
2~2
2~2

2~ ~
2~ ~

x

2~2 ~

Co7

-

Rot
i&ntified

Waterbody

Stressor

Stanislaus River (Lower)
Clear Lake

Diazinon
Mercury

Tuolumne River (Lower)

Diazinon

Completion Date
Technical [ Implementation
Report
Plan
2002
2004
2002
2004
2002
2004

Implement
Actions

Agriculture

Stressor Source Category
Foresuy Urban Marinas Hydromodification

Hot
i~nt!fp~l

x
x

Table C6. Scheduled Development of TMDLs by Lahontan Regional Water Quality Control Board (RWQCB6)

Waterbody
Aspen Creek
Beat Creek
Blackwood Creek

Stressor

Completion Date
Technical
Implementation
Report
Plan

Implement
Actions

Agriculture

Melals
Sedimentation/
Siltation
Sedimentation/

Bryant Creek
C~,-son River, East Fork
Cottonwood Creek
Eagle Lake
East Walker River
Gray C~k
Heavenly Valley Creek.
l~idlia~ Creet~

~O
O
:)
_.x

Lake Tahoe
Lee Vining Creek
Mammoth Creek
Mill Creek

Not
identified
x

x
x

Sillllioel

Bodie Creek
Bridgeport Res
Bronco Creek

Stressor Source Category
Forestry
Urban
Marinas
Hydromodification

Met~
Nutr’~,~
Sedi~,~lioni
Siltatioa
Metals
Nutrients
Water/Flow
Variability
OrB. enrichment/
Low D.O.
Sedimentation/
Siltation
Sedimentation/
Siltation
Sedliii~ii;.
I;~bitat
Alterations
Nutrients
Flow Alterations
Metals
Flow Alterations

x

x
X

x
x
x

x
x

x

x

x

x
x
x
x

x

x

x
x

_.x
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Walerbody
Monitor Creek
Mono Lake
Owens River
Pine Creek
Pleasant Valley Reservoir
"Snow Ci~k
Squaw Creek
-~ River
Topaz Lake
Ward Creek
West Walker River
Wolf Creek

uom )letzon Date
Stressor
Metals
Salinity/TDS/
Chlorides
Habitat
Alterations
Siltation
Org. Enrichment/
Low D.O.
Habitat
Alterations
Siltation
Unknown
Toxicity
Sedimentation/
Siltation
Sedimentation/
Siltation
Sedimentati,m]
Sillation
Sedimentalion/
Siltation

"

Technical
RclpO~

Stressor Source Category

lmplemenl~!ion
Plan

Implement
Actions

Agriculture

Fo~,i~

Urban

Marinas Hydmmod-

Not

--

x
x
2002

x
x

x
x

x
x
x

Table C7. Scheduled Development of TMDLs by Colorado River Regional Water Quality Control Board (RWQCB7)

Waterbody
~
New River

Strassor
~~
S-~-- ~

Completion
Date
Technical
[ Implementation
Repoll
Plan
~~

Implement

¯

Stressor Source Category

Actions

2~~

ific~ion

~~ Hydmmod-Not

C-9

id=ntifi~d

Table C8. Scheduled Development of TMDLs by Santa Ana Regional Water Quality Control Board (RWQCB8)
Completion Date
Stressor Source Category
Technical
Implementation
Implement
Agriculture
Forestry
Urban
Report
Actions
Plan
Big Bear Lake and tributaries
Metals
07103
0 !/04
12/04
Nutrients
07103
01/04
12/04
x
Canyon Lake
Nutrients
06/02
01/03
! 2/03
Pathogens
06/02
01/03
i 2/03
Lake EIsinore
Nutrients
06102
0 !/03
12103
Siltation
06102
0 i/03
12/03
Newport Bay (Lower)
Metals
0 !/01
01/01
12/01
Nutrient
12/98
12/98
i 2/98
x
Pathogens
12/98
03/99
12/99
Pesticides
01/01
01/01
i 2101
x
Pr. Organics
01/01
01/01
12/01
Sediment
12/98
12/98
12/98
x
x
Newport Bay (Upper)
Metals
01/01
01/01
12/01
x
Nutrients
12/98
12/98
12/98
x
Pathogens
12/98
03199
12/99
Peslicides
01/01
01/01
12!01
x
Sediment
12/98
12/98
12/98
x
x
San Diego Creek (Re~_ch I & 2)
Metals
01/01
01/01
12/01
x
Pesticides
0 !/01
01/01
12/01
Sediment
12/98
i 2/98
12/98
x
x
Waterbody

Stressor
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Marinas

Hydmmodificatinn

Not
identified
x
X
x
x
x

x

x
x
x

x
x
x
x

Table C9. Scheduled Development of TMDLs by San Diego Regional Water Quality Control Board (RWQCB9)

Waterbody

Stressor

Aliso Creek
Aqua Hedionda Lagoon
Buena Vista Lagoon
Chollas Creek

Coliform
Coliform
Sediment
Sediment
Coliform
Metals
Toxicity

Formosa Slough

Nutrients

--~-~ome Lake
Loma Alia Slough

Completion Date
Technical
Implementation
Report
Plan
07/02
07/02
-~
07/09 ~
07/03 -07/07 -07/03
07/07 ~~
07/00 __
07/03 ~
05/00
07/00
05/00
07/00

07/03 --

Nutrients
Coliform
Nutrients
Los Penasquitos Lagoon
Sediment
~Y
Coliform
Lead
Nutrients
Pacific Ocean (Laguna Beach)
Coliform
Pacific Ocean (Aliso HAS)
Coliform
Pacific Ocean (Dana Point HSA)
Coliform
Pacific Ocean (L. San Juan Ck.) ~ Coliform
Pacific Ocean (Sn Clemente HA)
Coliform
Pacific Ocean (San Lu-~ey HI J)
~
Pacific Ocean (Loma AIta Ck HA)
: Coliform
~
~)

07/05
07/03
07/03 07/03
07/03 __
07/03
07/03
07/10 0-~
07/10
07/10
07/10
07/03
07/03
07/03 --

~(Escondido Ck ~ ~
Pacific Ocean (San ~ ~
Pacific Ocean (San Mareos Ck HA) -Coliform
~(S~ oUU)
-- ~
Pacific Ocean ~
~~
~Ocean (Tijuana HI./)
~ 07/I I --

07/03 -07/03
07/03 -07/03

~ Mar~os Ck HAy--- ~ ~

~Y ~)

m " o~ay~
m Diego Bay 0q~ ~
~y (Naval ~
~~~ -- Toxici~ 06/00 --

-- Toxicity ~ O~

07/08

~

~
07/I I
07/09 ~ -07/09
07/08 ~-07108 ~
07/08
~
07/08
07/10 ~
07/02 ~
07/10 ~
07/!~
07/10 ~
07/09 ~
07109
07/09

07/o9

07/I I
07/09
07/09 -07/08
07/08 -07/08 ~
07/08 -07/10 -07/02 ~
07/10 ~
07/10 ~
07/10 -07/09 ~
07/09 -07/09

--

07/09 ~ ~
~
07/09
-07/09
07/09
~
07111
07/03

-~~
~

Stressor Source Category
Implement
Agdcultm¢
Actions
07/02
~ "-’--"---" ....
07/09 -07/07
07/07
07/03
12/00
12/00

07/09
05/00 -07/03 --

~

07109 -07/09 -07/09
07/I ! ~
07103 --

Marinas Hydmmod-

Not
x,
x
x
x
x
x

~
~
~
~
~
~

x

~~

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

~
~
~
~
~
~
~
~
---.-----__ ~
~
~
~
~
~
~

x

~

~

07/00
~
07/03 ~ ~
11/00 -- 06/01~

C-ll

Forestq¢ Urban

x
x
x
x
x
x

~
~
~~~
~~
~~~
~~

x

~

x

~
~
~
~

x
__

x

Watcrbody
San Diego Bay (Nr. Cor~n~,4o Br.)
San Diego Bay (~__l~madne Base)
San Di¢$o Bay (She__l!¢r. Island)
San D~~o Bay (Hr. G~-,,~ Su,~e~)
San Di©l~O Bay (Downtown Pier)
San Elijo Lagoon

San Juan Crock (Lower)
San Juan C~k (Mouth)
Santa Maq~i~a Lagoon
Tccolole Cre©k
Tijuana River

Tijuana River _p._~!~_,y

Completion Date
Technical
lmpleme.iation
Report
Plan
Toxicity
07/03
07/03
Toxicity
07/03
07/03
Tnx_i~ity
06/00
11/00
Toxicity
07/03
07/03
Toxicity
07/03
07/03
Nutrients
07/03
07/09
Coliform
07103
07/09
~,,!-’~..~_~.:
07/03
07107
CoIWorn
07/I 0
07/I 0
Coliform
07/10
07/10
Nutrients
07105
07/05
Coliform
07/03
07109
MetAl~
07103
07108
Toxicity
07/03
07108
Coliform
07/I 1
07/I !
MetAl~
07/I i
07/I I
Nutrients
07/I !
07/I I
Organics
07111
07/I I
~’_-~’_~klcs
07/I I
07/I I
Trash
07/i I
07/! !
Coliform
07/! i
07/I I
Mc~ls
07/I I
07/! I
Nutrlentx
07/I I
07/I I
P_e_~._..ie_ides
07/I i
07/I I
Trash
07111
07/I I
Stressor

Implement
Actions
07/03
07/03
06/01
07/03
07/03
07109
07109
07107
07/i 0
07/10
07105
07/09
07108
07/08
07/I !
07/! I
07/I 1
07/11
07/I I
07/I I
07/I I
07/11
07/! !
07/! I
07111

C-12

Stressor Source Category
Agriculture
Forest~j
Urban
Marinas

Hydmmodificadon

Not
identified
x
x
x
x
x
x
x
x
x
x
x
x
x
X

x

x
x
x
x
x
x
x

APPENDIX D: LETTERS FROM
THE CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY AND
THE CALIFORNIA RESOURCES AGENCY TO LEAD AND ENFORCING
STATE AGENCIES WITH RESPECT TO DEVELOPMENT OF
THE FIVE-YEAR NONPOINT SOURCE IMPLEMENTATION PLANS

R0018818

California Environmental
Protection Agency
Winston H. Hickox
Agency Secretary

Resources Agency

~

Mary D. Nichols
Agency ~ecretary

~
GRAY DAVIS
GOVERNOR

MEMORANDUM
TO:

William Lyons, Jr., Secretary
Department cf Food and Agriculture
Diana Bont&, Director,
Department of Health Services
Jos~ Medina, Director
Department of Transportation

FROM:

Winston H. Hicl~x= ~
Agency Secretall~ L~~ ~’~,
california Environmental Protection Agency

DATE:

February 2, 2000

D.

SUBJECT: CALIFORNIA’S NONPOINT SOURCE POLLUTION CONTROL
PROGRAM
By this memorandum, we are requesting your assistance in addressing nonpoint source
(NPS) pollution by implementing the attached Plan for California’s Nonpoint Source
Pollution Control Program (Program Plan). NPS pollution, also known as polluted
runoff, is the leading cause of water quality impairments in California and nationally.
Nonpoint sources are the major contributor of pollution to impacted water bodies
including surface, ground, and coastal waters in California. Your participation is needed
if we are going to protect and restore the myriad of beneficial uses our water resources
support and the economic benefit derived from these uses.
This memorandum underscores the commitment of both the California Environmental
Protection Agency (CalIEPA) and Resources Agency to protect the beneficial uses and
restore the quality of California’s waters. In order to achieve measurable improvements,
we are requesting your agencies to use your respective authorities to implement the
Program Plan to prevent and control NPS pollution affecting State surface, ground, and
coastal waters.
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We commend those agencies that have worked with the State Water Resources Control
Board (SWRCB) and California Coastal Commission (CCC)in the development of the
Program Plan’s Fifteen-Year Program Strategy and Five-Year Implementation Plan
(Volume I) and the California Management Measures for Polluted Runoff (Volume II).
Effective implementation of the Program Plan requires continued collaboration among
all responsible State agencies as well as coordination among federal and local agencies
and public groups.
The SWRCB and CCC, in conjunction with the nine Regional Water Quality Control
Boards, are the lead agencies in coordinating implementation of the Program Plan. To
ensure success of the Program Plan, we are requesting your agencies to undertake
several important program actions.
¯

Each agency is requested to designate a lead staff person to be responsible for
coordinating with the SWRCB and CCC on NPS issues.

¯

Each agency is requested to identify through a five-year plan appropriate actions to
implement management measures for which they have authorities and are
targeted in the first Five-Year Implementation Plan.

¯

Each agency is requested to ensure that actions to implement its respective
portions of the Program Plan are tracked, monitored, assessed, and reported to
the SVVRCB and CCC consistent with State law (Water Code sections 13165 and
13369 [AB 227]) and in accordance to the Program Plan.

¯

Each agency in consultation with the SWRCB and CCC shall consider the need to
establish or revise existing formal agreements with the SWRCB and CCC to
ensure successful implementation of the Program Plan.

In addition, we encourage each agency to adopt policies that support the Program Plan.
Please reply to William Vance, Ph.D., Assistant Secretary for Policy and Regulations,
CalIEPA or Mada Rea, Assistant Secretary for Watershed and Salmon Restoration,
Resources Agency, by February 25, 2000 with the name, telephone number, and e-mail
address of your designated lead staff person. If you have any questions, please call
Dr. Vance, at (916) 324-7584 or Ms. Rea, at (916) 653-5656.
Attachment
cc: See next page
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Chairperson
North Coast Regional Water
Quality Control Board
5550 Skylane Boulevard, Suite A
Santa Rosa, CA 95403

Mike Smith, Chairperson
Colorado River Basin Regional
Water Quality Control Board
73-720 Fred Waring Drive, Suite 100
Palm DeseX, CA 92260

Josephine DeLuce, Chairperson
San Francisco Bay Regional
Water Quality Control Board
1515 Clay Street, Suite 1400
Oakland, CA 94612

Karen Stein, Chairperson
Santa Aria Regional Water
Quality Control Board
California Tower
3737 Main Street, Suite 500
Riverside, CA 92501-3339

Russell M. Jeffries, Chairperson
Central Coast Regional Water
Quality Control Board
81 Higuera Street, Suite 200
San Luis Obispo, CA 93401-5427
Jack Coe, Chairperson
Los Angeles Regional Water
Quality Control Board
320 West Fourth Street, Suite 200
Los Angeles, CA 90013

Wayne Baglin, Chairperson
San Diego Regional Water
Quality Control Board
9771 Clairemont Mesa Boulevard,
Suite A
San Diego, CA 92124

Steven Butler, Chairperson
Central Valley Regional Water
Quality Control Board
3443 Routier Road, Suite A
Sacramento, CA 95827-3098

William J. Millhouser
Coastal Programs Manager
Office of Ocean and Coastal Resource
Management
Coastal Programs Division NIORM 3
National Oceanic and Atmospheric
Administration
1305 East-West Highway, SSMC4
Silver Spring, MD 20910

Eric Sandel, Chairperson
Lahontan Regional Water
Quality Control Board
2501 Lake Tahoe Boulevard
South Lake Tahoe, CA 96150

Dov Weitman, Chief
Nonpoint Source Branch
U.S. Environmental Protection Agency
401 M Street SW
Washington, D.C. 20460
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Alexis Strauss (W’rR-1)
Director of Water Division
U.S. Environmental Protection Agency,
Region 9
75 Hawthorne Street
San Francisco, CA 94105

Dennis Dickerson
Executive Officer
Los Angeles Regional Water Quality
Control Board
320 West Fourth Street, Suite 200
Los Angeles, CA 90013

Peter Douglas
Executive Director
California Coastal Commission
45 Fremont Street, Suite 2000
San Francisco, CA 94105

Gary Carlton
Executive Officer
Central Valley Regional Water Quality
Control Board
3443 Routier Road, Suite A
Sacramento, CA 95827-3098

Walt Pettit
Executive Director
State Water Resources Control Board
901 P Street
Sacramento, CA 95814
Lee Michlin
Executive Officer
North Coast Regional Water Quality
Control Board
5550 Skylane Boulevard, Suite A
Santa Rosa, CA 95403
Loretta Barsamian
Executive Officer
San Frandsco Bay Regional
Water Quality Control Board
1515 Clay Street, Suite 1400
Oakland, CA 94612
Roger Briggs
Executive Officer
Central Coast Regional
Water Quality Control Board
81 Higuera Street, Suite 200
San Luis Obispo, CA 93401-5427

Harold Singer
Executive Officer
Lahontan Regional Water Quality
Control Board
2501 Lake Tahoe Boulevard
South Lake Tahoe, CA 96150
Phil Gruenberg
Executive Officer
Colorado River Basin Regional
Water Quality Control Board
73-720 Fred Waring Drive, Suite 100
Palm Desert, CA 92260
Gerard Thibeault
Executive Officer
Santa Ana Regional Water Quality
Control Board
3737 Main Street, Suite 500
Riverside, CA 92501-3339
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John Robertus
Executive Officer
San Diego Regional Water Quality
Control Board
9771 Clairemont Mesa Boulevard, Suite A
San Diego, CA 92124-1331
Christopher Rowney
Executive Officer
Board of Forestry
P.O. Box 944246
Sacramento, CA 94244-2460
Steve Ritchie
Acting Executive Director
CALFED Bay-Delta Program
1416 Ninth Street, Suite 1155
Sacramento, CA 95814
Ralph E. Chandler
Executive Director
California Integrated Waste
Management Board
8800 Cal Center Drive
Sacramento, CA 95826

Daryl Young, Director
Department of Conservation
801 K Street
Sacramento, CA 95814
Robert Hight, Director
Department of Fish and Game
1416 Ninth Street, 12t" Floor
Sacramento, CA 95814
Andrea Tuttle, Director
Department of Forestry and Fire
Protection
1416 Ninth Street
Sacramento, CA 95814
Rusty Areias, Director
Department of Parks and Recreation
1416 Ninth Street
Sacramento, CA 95814
Paul Helliker, Director
Department of Pesticide Regulation
830 K Street
Sacramento, CA 95814-3510

Margit Aramburu
Executive Director
Delta Protection Commission
14215 River Road
Walnut Grove, CA 95690

Edwin Lowry, Director
Department of Toxic Substances
Control
400 P Street
Sacramento, CA 95814

Carlton Moore
lntedm Director
Department of Boating and Waterways
2000 Evergreen Street, Suite 100
Sacramento, CA 95814-7291

Thomas Hannigan, Director
Department of Water Resources
1416 Ninth Street
Sacramento, CA 95814
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Will Travis
Executive Director
San Francisco Bay Conservation
and Development Commission
30 Van Ness Avenue, Room 2011
San Francisco, CA 94102-6013
Joseph T. Edmiston
Executive Director
Santa Monica Mountains Conservancy
5750 Ramirez Canyon Road
Malibu, CA 90265

W~lliam Ahem
Executive Officer
State Coastal Conservancy
1330 Broadway, Suite 1100
Oakland, CA 94612-2530
Paul Thayer
Executive Officer
State Lands Commission
100 Howe Avenue, Suite 100
Sacramento, CA 95825
W. John Schmidt
Executive Director
Wildlife Conservation Board
1807 13=" Street, #103
Sacramento, CA 95814-7117
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California Environmental
Protection Agency
W~nston H. Hickox
Agency Secretary

,~~

Resources Agency
Mary D, Nichols
Agency Secretary

~
G RAY DAVIS
GOVERNOR

MEMORANDUM

TO:

Distribution List

FROM:

W~nstonH. Hi~,~~ ~ ~(~C~erYncDy.
Agency Secref~ry
~
California Environmental Protection Agency

DATE:

February 2, 2000

SUBJECT: CALIFORNIA’S NONPOINT SOURCE POLLUTION CONTROL
PROGRAM
By this memorandum, we are requesting your assistance in addressing nonpoint source
(NPS) pollution by implementing the Plan for California’s Nonpoint Source Pollution
Control Program (Program Plan) (see attachment). NPS pollution, also known as
polluted runoff, is the leading cause of water quality impairments in California and
nationally. Nonpoint sources are the major contributor of pollution to impacted water
bodies including surface, ground, and coastal waters in California. Your participation is
needed if we are going to protect and restore the myriad of beneficial uses our water
resources support and the economic benefit dedved from these uses.
This memorandum underscores the commitment of both the California Environmental
Protection Agency (CaI/EPA) and Resources Agency to protect the beneficial uses and
restore the quality of California’s waters. In order to achieve measurable improvements,
we are directing all Boards, Departments, and Regional Water Quality Control Boards
(RWQCBs) within our Agencies to use their respective authorities to implement the
Program Plan to prevent and control NPS pollution affecting State surface, ground, and
coastal waters.
We commend those Departments and Boards that have worked with the State Water
Resources Control Board (SWRCB) and California Coastal Commission (CCC)in the
development of the Program Plan’s Fifteen-Year Program Strategy and Five-Year
Implementation Plan (Volume I) and the California Management Measures for Polluted
Runoff (Volume II). Effective implementation of the Program Plan requires continued
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collaboration among all responsible State agencies as well as coordination among
federal and local agencies and public groups.
The SWRCB and CCC, in conjunction with the nine RWQCBs, are the lead agencies in
coordinating implementation of the Program Plan. To ensure success of the Program
Plan, we are directing our Boards, Departments, and RWQCBs to undertake several
important program actions.
Each Board or Department shall designate a lead staff person to be responsible t’or
coordinating with the SWRCB and CCC on NPS issues.
¯

Each Board or Department shall identify through a five-year plan appropriate
actions to implement management measures for which they have authorities anct
are targeted in the first Five-Year Implementation Plan.

¯

Each Board or Department shall ensure that actions to implement its respective
portions of the Program Plan are tracked, monitored, assessed, and reported to
the SWRCB and CCC consistent with State law (Water Code sections 13165 and
13369 [AB 227]) and the requirements of the Program Plan.

¯

Each Board or Department in consultation with the SWRCB and CCC shall
consider the need to establish or revise existing formal agreements with the
SWRCB and CCC to ensure successful implementation of the Program Plan.

In addition, we encourage each Board or Department to adopt policies that support the
Program Plan.
Please reply to William Vance, Ph.D., Assistant Secretary for Policy and Regulations,
Cal/EPA, or Mada Rea, Assistant Secretary for Watershed and Salmon Restoration,
Resources Agency, by February 25, 2000 with the name, telephone number, and e-mail
address of your designated lead staff person. If you have any questions, please call
Dr. Vance, at (916) 324-7584 or Ms. Rea, at (916) 653-5656.
Attachment
cc: See next page.
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cc:

William Lyons, Jr., Secretary
Department of Food and Agriculture
1220 N Street
Sacramento, California 95814
Diana Bont~, Director,
Department of Health Services
714 P Street
Sacramento, California 95814
Jos~ Medina, Director
Department of Transportation
1120 N Street
Sacramento, California 95814
William J. Millhouser
Coastal Programs Manager
Office of Ocean and Coastal Resource Management
Coastal Programs Division N/ORM 3
National Oceanic and Atmospheric Administration
1305 East-West Highway, SSMC4
Silver Spdng, MD 20910
Dov Weitman, Chief
Nonpoint Source Branch
U.S. Environmental Protection Agency
401 M.Street SW
Washington, D.C. 20460
Alexis Strauss 0NTR-1)
Director of Water Division
U.S. Environmental Protection Agency,
Region 9
75 Hawthorne Street
San Frandsco, California 94105

R0018827

DISTRIBUTION LIST
Chairperson
North Coast Regional Water
Quality Control Board
5550 Skylane Boulevard, Suite A
Santa Rosa, CA 95403
Josephine DeLuca, Chairperson
San Francisco Bay Regional
Water Quality Control Board
1515 Clay Street, Suite 1400
Oakland, CA 94612
Russell M. Jeffries, Chairperson
Central Coast Regional Water
Quality Control Board
81 Higuera Street, Suite 200
San Luis Obispo, CA 93401-5427
Jack Coe, Chairperson
Los Angeles Regional Water
Quality Control Board
320 West Fourth Street, Suite 200
Los Angeles, CA 90013
Steven Butler, Chairperson
Central Valley Regional Water
Quality Control Board
3443 Routier Road, Suite A
Sacramento, CA 95827-3098
Edc Sandel, Chairperson
Lahontan Regional Water
Quality Control Board
2501 Lake Tahoe Boulevard
South Lake Tahoe, CA 96150
Mike Smith, Chairperson
Colorado River Basin Regional
Water Quality Control Board
73-720 Fred Wadng Ddve, Suite 100
Palm Desert, CA 92260

Karen Stein, Chairperson
Santa Ana Regional Water
Quality Control Board
California Tower
3737 Main Street, Suite 500
Riverside, CA 92501-3339
Wayne Baglin, Chairperson
San Diego Regional Water
Quality Control Board
9771 Clairemont Mesa Boulevard,
Suite A
San Diego, CA 92124
Peter Douglas.
Executive Director
California Coastal Commission
45 Fremont Street, Suite 2000
San Francisco, CA 94105
Walt Pettit
Executive Director
State Water Resources Control Board
901 P Street
Sacramento, CA 95814
Lee Michlin.
Executive Officer
North Coast Regional Water Quality
Control Board
5550 Skylane Boulevard, Suite A
Santa Rosa, CA 95403
Loretta Barsamian
Executive Officer
San Francisco Bay Regional
Water Quality Control Board
1515 Clay Street, Suite 1400
Oakland, CA 94612.
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Roger Briggs
Executive Officer
Central Coast Regional
Water Quality Control Board
81 Higuera Street, Suite 200
San Luis Obispo, CA 93401-5427
Dennis Dickerson
Executive Officer
Los Angeles Regional Water Quality
Control Board
320 West Fourth Street, Suite 200
Los Angeles, CA 90013
Gary Cadton
Executive Officer
Central Valley Regional Water Quality
Control Board
3443 Routier Road, Suite A
Sacramento, CA 95827-3098
Harold Singer
Executive Officer
Lahontan Regional Water Quality
Control Board
2501 Lake Tahoe Boulevard
South Lake Tahoe, CA 96150
Phil Gruenberg
Executive Officer
Colorado River Basin Regional
Water Quality Control Board
73-720 Fred Wadng Ddve, Suite 1(73
Palm Desert, CA 92260
Gerard Thibeault
Executive Officer
Santa Aria Regional Water Quality
Control Board
3737 Main Street, Suite 500
Riverside, CA 92501-3339

John Robertus
Executive Officer
San Diego Regional Water Quality
Control Board
9771 Clairemont Mesa Boulevard, Suite A
San Diego, CA 92124-1331
Christopher Rowney
Executive Officer
Board of Forestry
P.O. Box 944246
Sacramento, CA 94244-2460
Steve Ritchie
Acting Executive Director
CALFED Bay-Delta Program
1416 Ninth Street, Suite 1155
Sacramento, CA 95814
Ralph E. Chandler
Executive Director
California Integrated Waste
Management Board
8800 Cal Center Ddve
Sacramento, CA 95826
Margit Aramburu
Executive Director
Delta Protection Commission
14215 River Road
Walnut Grove, CA 95690
Carlton Moore
Intedm Director
Department of Boating and Waterways
2000 Evergreen Street, Suite 100
Sacramento, CA 95814-7291
Darryl W. Young, Director
Department of Conservation
801 K Street
Sacramento, CA 95814
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Robert Hight, Director
Department of Fish and Game
1416 Ninth Street, 12~ Floor
Sacramento, CA 95814
Andrea Tuttle, Director
Department of Forestry and Fire
Protection
1416 Ninth Street
Sacramento, CA 95814
Rusty Areias, Director
Department of Parks and Recreation
1416 Ninth Street
Sacramento, CA 95814
Paul Helliker, Director
Department of Pesticide Regulation
830 K Street
Sacramento, CA 95814-3510
Edwin Lowry, Director
Department of Toxic Substances
Control
400 P Street
Sacramento, CA 95814
Thomas Hannigan, Director
Department of Water Resources
1416 Ninth Street
Sacramento, CA 95814

Joseph T. Edmiston
Executive Director
Santa Monica Mountains Conservancy
5750 Ramirez Canyon Road
Malibu, CA 90265
Will Travis
Executive Director
San Francisco Bay Conservation
and Development Commission
30 Van Ness Avenue, Room 2011
San Francisco, CA 94102-6013
William Ahem
Executive Officer
State Coastal Conservancy
1330 Broadway, Suite 1100
Oakland, CA 94612-2530
Paul ]’hayer
Executive Officer
State Lands Commission
100 Howe Avenue, Suite 100.
Sacramento, CA 95825
W. John Schmidt
Executive Director
Wildlife Conservation Board
1807 13t" Street, #103
Sacramento, CA 95814-7117
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APPENDIX E. MEMORANDUM OF UNDERSTANDING BETWEEN
THE STATE WATER RESOURCES CONTROL BOARD AND
THE CALIFORNIA COASTAL COMMISSION
This Memorandum of Understanding (MOU) is between the State Water Resources Control
Board (SWRCB) and the California Coastal Commission (CCC). The SWRCB is part of the
CalifomJ.a Environmental Protection Agency (Cal/EPA), and the CCC is part of the California
Resources Agency.
AGENCIES AGREE AS FOLLOWS:
A. PURPOSE
The purpose of this MOU is to promote protection of (1) water quality and (2) the uses
and resources dependent on clean water from the potential adverse effects of nonpoint
source (NPS) pollution. The SWKCB and CCC concur that the State will benefit from a
unified and cooperative program to protect and restore water quality.

B. AUTHORITY
The authority of the SWP,.CB and CCC are defined by federal and State law described as
follows:
1. The SWRCB and CCC, in coordination with the nine Regional Water Quality Control
Boards (RWQCBs), are the lead State agencies in California for the development and
implementation of the Plan for California’s Nonpoint Source Pollution Control
Program: 1998-2013 (Program Plan) which has been prepared pursuant to the Federal
Clean Water Act section 319 (33 U.S.C. § 1329) and Coastal Zone Management Act
section 6217 (16 U.S.C. §1455b).
2. The SWRCB and the RWQCBs are the State agencies with primary responsibility for
coordination and control of water quality throughout California. The SWRCB and
RWQCBs are the State agencies authorized under the Clean Water Act and State law
to designate beneficial uses of the State’s waters and establish water quality objectives
for protecting those uses. The SWRCB and RWQCBs have a variety of regulatory
powers under which they investigate water quality issues; adopt water quality control
plans, regulations, and policies; prohibit waste discharges in certain areas; and issue
permits regulating waste discharges affecting water quality. The SWRCB is required
to provide information to the public regarding water quality issues. The SWRCB also
administers several loan and grant programs for the protection of water quality,
including the NPS grant program under the Federal Clean Water Act section 319 (33
U.S.C. §1329). RWQCBs also have the authority to order cleanup of waste discharges
and to take enforcement actions against waste dischargers, including imposing
administrative civil liability.
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3.

The CCC has the primary, responsibility for implementation of the California Coastal
Act and has been designated the State coastal zone planning and management agency
for any and all purposes and may exercise any and all powers set forth in the Federal
Coastal Zone Management Act of 1972 (16 U.S.C. {}1451, et seq.) and any
amendments thereto or other federal laws that relate to the planning or management
of the coastal zone. The California Coastal Act mandates the protection and
restoration of coastal waters. The CCC certifies local coastal programs and approves
coastal development permits, energy projects, and federal projects within the Coastal
Zone in accordance with water quality policies in the California Coastal Act. The
CCC protects water quality through the management of development that generates
runoff, creates spills, or otherwise affects water quality. The CCC also implements
educational and technical assistance programs and coordinates with other agencies to
address land-use and development activities that may generate polluted runoff.

4.

According to Public Resources Code section 30400, in the absence of specific
authorization by law or by agreement with the CCC, no State agency shall exercise
any powers or carry out any duties or responsibilities established by the California
Coastal Act or by the Federal Coastal Zone Management Act of 1972 or any
amendment thereto.

5.

According to Public Resources Code section 30412, the CCC, subject to limited
exceptions regarding wastewater treatment plants, shall not modify, adopt conditions,
or take any action in conflict with any determination by the SWRCB or any R.WQCB
in matters relating to water quality or the administration of water fights.

C. IMPLEMENTATION

Effective implementation of the Program Plan requires continued collaboration between the
SWRCB and CCC. The SWRCB and the CCC therefore agree to:

1.
2.

To continue to work cooperatively to implement the Program Plan;
To be partners in the administrative coordination of California’s Nonpoint Soun:e
Pollution Control Program (NPS Program);
a. The SWRCB and CCC will be joint partners in developing, implementing and
participating in interagency coordinating committees;
b. The SWRCB will act as the lead coordinating agency with Cal/EPA members;
the CCC will act as the lead coordinating agency with Resources Agency
members;
c. The SWRCB will serve as the liaison with the U.S. Environmental Protection
Agency (USEPA); the CCC will serve as the liaison with the National Oceanic
and Atmospheric Administration (’NOAA);
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3.
4.

5.

6.

7.
8.
9.

To implement and to track the implementation of applicable management measures
and management practices related to NPS pollution prevention and control;
To modify or add to the Program Plan, including the actions identified in the
Five-Year Implementation Plans (Volume I) and the management measures in
California Management Measures for Polluted Runoff (CAMMPR) (Volume 2), in a
joint effort;
To meet on a regular basis (quarterly) to assess Program implementation, to discuss
existing and proposed projects of mutual interest, and to consider changes to the
Program Plan or MOU;
To have staff and management actively participate in regular updates on
implementation of the Plan and identify concerns regarding the coordination and
control of water quality due to changes in laws, regulations, policies, water quality
control plans, or local coastal programs;
To work cooperatively through the legislative process to the extent permitted by law
and Governor’s Office procedures to further the NPS Program;
To work cooperatively in the budgetary process to support NPS Program activities;

To jointly convene public workshops to develop the next Five-Year Implementation
Plan, no later than three years aider the effective date of each Five-Year
Implementation Plan;
10. To report biennially on program effectiveness;
11. To improve communication with the members of the CCC, SWRCB, and RWQCBs
by:
a.

SWRCB staffand CCC staff jointly presenting an annual status report to the
CCC and the SWRCB Members regarding the NPS program;

b.

SWRCB and R.WQCB staffs consulting with CCC staff regarding NPS projects
implemented or ordered by the SWRCB or a RWQCB requiring a coastal
development permit issued or reviewed by the CCC. CCC staffwill brief
Commission Members in advance and take other actions needed to expedite a
d~ision on the project. CCC staffwill consult with SWRCB and RWQCB
staffs regarding any of their projects that require SWRCB approval; and
SWRCB and RWQCB staffs will brief SWRCB Members in advance and take
other actions needed to expedite a SWRCB decision on the project.
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D. RESERVATION OF AUTHORITY
Nothing herein shall be construed in any way as limiting the authority oft.he SWRCB or
CCC in carrying out their respective legal responsibilities for management, regulation,
coordination, and control of water quality or land uses affecting water quality.
Nothing herein shall be construed to prohibit the establishment of MOUs/Management
Agency Agreemenfs/Memoranda of Agreements with State or other agencies by either the
SWRCB or CCC.

E. MODIFICATION OR RECISION

This MOU shall become effective upon the date of final signature and shall continue.in
effect until modified by the mutual written consent of both parties or until terminated by
either party upon a 30-day advance written notice to the other party.

State Water Resources Control Board
Approves

Californjad:;oastal Commission

Walt Pettit, Executive Director
February 2, 2000

A~
February 2, 2000

California Environmental Protection Agency California Resources Agent3r
Concurs
Concurs

l~’ar~Ni~hols
Secretary for Resources
February 2, 2000

Winston Hickox
Agency Secretary
February 2, 2000
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APPENDLX F. LIST OF ACRONYMS
1988 Plan - Nonpoint Source Management Plan,
CERCLA - Comprehensive Environmental
November 1988
Response and Compensation Liability
AB - Assembly Bill
Act
ACL - Administrative Civil Liability
CERPI - California Ecological Restoration
ADMP - Agriculture Drainage Management Plan
Projects Inventory
AFO - Animal Feeding OPerations
CESA - California Endangered Species Act
AG - Attorney General
CFB - California Farm Bureau
AMBAG - Association of Monterey Bay Area
CFR - Code of Federal Regulations
Governments
CIWMB - California Integrated Waste
ARS - Agricultural Research Service
Management Board
ASBS - Areas of Special Biological Significance
CNPCP
- Coastal Nonpoint Source Pollution
Basin Plan - Regional Water Quality Control
Control Program
Plans
Coastal Act - California Coastal Act
BASMAA - Bay Area Stormwater Management
CPR Plan -Plan for Controlling Polluted Runoff
Agencies Association
CRMP - Coordinated Resource Management and
BAWPG - Bay Area Wetlands Planning Group
Planning Program
BCGC - Boating and Clean Green Campaign
CRWQMP
- California Rangeland Water Quality
BCP - Budget Change Proposal
Management Plan
BIOS - Biologically Integrated Orchard Systems
CTR - California Toxics Rule
BLM - U.S. Bureau of Land Mangement
CVA - Clean Vessel Act
BMP - Best Management Practices
CWA - Clean Water Act
BOF - Board of Forestry
CWAP - Clean Water Action Plan
BPTCP - Bay Protection and Toxic Cleanup
CWC - California Water Code
Program
CWPI - California Watershed Project Inventory
Cal/EPA - California Environmental Protection
CZARA Coastal Zone Act Reauthorization
Agency
Amendments of 1990
CALFED - CALFED Bay-Delta Program
CZM
Coastal
Zone Management
Cal/RA - California Resources Agency
CZMA - Coastal Zone Management Act
Cal/Trans - California Department of
CZTA - Coastal Zone Treatment Areas
Transportation
DA - District Attorney
CAMMPR - Volume II: Ca!ifornia Management
DBW - Department of Boating and Waterways
Measures for Polluted Runoff
DFA - Department of Food and Agriculture
CAO - Cleanup and Abatement Orders
DFG - Department of Fish and Game
CARCD - California Association of Resource
DHS - Department of Health Services
Conservation Districts
DOC - Department of Conservation
CBC - California Biodiversity Council
DPR - Department of Parks and Recreation
CCA- Critical Coastal Area
DTSC -Department of Toxic Substance Control
CCBN - California Clean Boating Network
DWR- Department of Water Resources
CCC - California Coastal Commission
DWSAP - Drinking Water Source Assessment
CCR - California Code of Regulations
and Protection
CCMP - California Coastal Management Program
EBEP - Enclosed Bays and Estuaries Plan
CDF- California Department of Forestry and Fire
EIR - Environmental Impact Report
Protection
EQIP - Environmental Quality Incentives
CDO - cease and desist orders
Program
CDP - Coastal Development Permit
ESA
Endangered
Species Act
CDPR- Department of Pesticide Regulation
ESHA - Environmentally Sensitive Habitat Area
CEEIN - California Environmental Education
FACT - Functioning Assessment Criteria Test
Interagency Network
FERC - Federal Energy Regulatory Commission
CEQA - California Enviromnental Quality Act
FOTG - Field Office Technical Guide
F-1

R0018835

FPR - Forest Practice Rules
FSA - Farm Services Agency
FY - Fiscal Year

OSDS - On-site Disposal System
OSPR - DFG/Oi[ Spill Prevention and Response
PCA - Program Cost Account

g-Guidance - Guidance Specifying Management
Measures for Sources of Nonpoint
Pollution in Coastal Waters (CZARA

PIPP - Public Information Public Participation
Committe~ of the SWQTF
PMP - portmaster plan
PMZ - Pesticide Management Zone
Policy - Policy for Implementation of Toxics
Standards for Inland Surface Water,
Enclosed Bays, and Estuaries of
California
Porter-Cologne Act - Porter Cologne Water
Quality Control Act
POTWs - publicly owned treatment works
PRC - Public Resources Code
Program -NPS Pollution Control Program
Program Plan - Plan for California’s Nonpoint
Source Pollution Control Program 19982013
PROSIP - Volume I: Nonpoint Source Program
Strategy and Implementation Plan,
1998-2013
PTS - Permit Tracking System
QA/QC - Quality Assessment/Quality Control
RCDs -Resource Conservation Districts
RCRA - Resource Conservation and Recovery
Act
RECAP -CCC’s Regional Cumulative
Assessment Program
RFP - Request for Proposal
RIFA - red imported fire ants
RMS - Resource Management Systems
RWQCB - Regional Water Quality Control Board
SbMA - Subdivision Map Act

§6217[g])

GeoWBS -Geographically-based Water Body
System

GIS - Geographic Information System
GRTS - Grants Reporting and Tracking System
HHW - Household Hazardous Waste
HTB - Heal the Bay
IACC - Interagency Coordinating Committee
Implementation Plan - Five-Year Implementation
Plan (1998-2003)
IPM - Integrated Pest Management
ISWP - Inland Surface Waters Plan
LCP - Local Coastal Program
LCPA - Local Coastal Program Amendment
LEA - local enforcement agency
LUP - land use plan
MAA - Management Agency Agreement
MBNMS - Monterey Bay National Marine
Sanctuary
MM - management measure
MOA - Memorandum of Agreement
MOU- Memorandum of Understanding
MP - management practices
MPA - MacAteer-Petris Act
MSG - Monitoring Study Group
MURP - Model Urban Runoff Program
NAWQA - National Water Quality Assessment
Program
NEP - National Estuary Program
NEPA - National Environmental Policy Act
NERR - National Estuarine Research Reserve
NGO - non-governmental organization
NMS - National Marine Sanctuary
NOAA - National Oceanic and Atmospheric
Administration
NOV - Notice of violation
NPDES - National Pollutant Discharge
Elimination System
NPS - nonpoint source
NPS MIS - NPS Management Information
System
NRCS - Natural Resources Conservation Service
NRDC - Natural Resources Defense Council
NRPI - Natural. Resources Project Inventory
OAL - State Office of Administrative Law
Ocean Plan - California Ocean Plan
OCWD - Orange County Water District

SCC - State Coasta! Conservancy
SFB - San Francisco Bay
SFBCDC - San Francisco Bay Conservation and
Development Commission
SFEP - San Francisco Estuary Project
SJVD1P - San Joaquin Valley Drainage
Implementation Program
SLC - State Lands Commission
SMA - Streamside Management Areas
SMARA - Surface Mining and Reclamation Act
SMB - Santa Monica Bay
SRF - State Revolving Fund
Strategy - Fif~n-Year Program Strategy
SWIM - System for Water Information
Management
SWPPP - Storm Water Pollution Prevention
Program
SWQTF - Stormwater Quality Task Force
F-2

R0018836

SWRCB - State Water Resources Control Board
TAC - Technical Advisory Committee
TBT - tributyltin
~ - Timber Harvesting Plan
TMDL - Total Maximum Daily Load
TSCA Toxic Substances Control Act
TSS - Total Suspended Solids
UC - University of California
UCCE University of California Cooperative
Extension
UCD ICE - University of California, Davis,
Information Center for the Environment
USBR - U. S. Bureau of Reclamation
USC - United States Code
USCG - U.S. Coast Guard
USACOE - U.S. Army Corps of Engineers
USDA - U. S. Department of Agriculture
USEPA - U. S. Environmental Protection Agency
USFS -U.S. Forest Service
USFWS - U.S. Fish and Wildlife Service
USGS -U. S. Geological Survey
WATER - Watershed Analysis Tool for
Environmental Review
WCB - Wildlife Conservation Board
WCL- Wildlife Conservation Law of 1947
WDR - Waste Discharge Requirement
WLPZ - Watercourse and Lake Protection Zone
WMA - Watershed Management Areas
WMI - Watershed Management Initiative
WQA - Water Quality Assessment
WQCP - Water Quality Control Plans
WQCrP - Water Quality Certification Program
WQMP - Water Quality Management Plan
WQPP - Water Quality Protection Program
WRAS - Watershed Restoration Action Strategy
WRP - Wetlands Research Project
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VOLUME II

CALIFORNIA’S MANAGEMENT MEASURES
FOR POLLUTED RUNOFF (CAMMPR)
I.

INTRODUCTION
A. Background
California’s Management Measures for Polluied Runoff (CAMMPR) is designed to
assist California in improving implementation of the California’s Nonpoint Source
(NPS) Pollution Control Program (Program). Management measures (MMs) form the
core of the State’s Plan for California’s Nonpoint Source Pollution Control Program
1998-2013 (Program Plan) and provide goals for the management of NPS pollution to
which various management practices are applied. ~ The measures are organized into
six categories or sectors, all of which are present in California:
1. Agriculture;
2. Forestry (Silviculture);
3. Urban Areas;
4. Marinas and Recreational Boating;
5. Hydromodification Activities; and
6. Wetlands, Riparian Areas, and Vegetated Treatment Systems.
To help states develop sound and effective NPS programs, the U.S. Environmental
Protection Agency (USEPA) developed a guidance document pursuant to the Coastal
Zone Act Reauthorization Amendments of 1990 (CZAR_A) section 6217(g) titled the
Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters (g-Guidance) (USEPA[1993]). USEPA and the National Oceanic
and Atmospheric Administration (NOAA) expect state programs to implement MMs
"in conformity" with the g-Guidance,z This MM approach is technology-based rather
than water-quality based. Because NPSs of pollution are so diverse and since each
individual source may contribute only a small quantity of contaminants, identifying
the exact sources of NPS pollution can be very expensive and time-consuming.
Implementation of technology-based MMs allows states to concentrate their resources
initially on implementing measures that are proven to be effective in preventing and
controlling NPS pollution.

MMs are defined in CZARA section 6217(g)(5) as "economically achievable measures for the control of the
addition of pollutants from existing and new categories and classes of nonpoint sources of pollution, which reflect
the greatest degree of pollutant reduction achievable through the application of the best available nonpoint
pollution control practices, technologies, processes, siting criteria, operating methods, or other alternatives."
USEPA’s g-Guidance identifies 56 MMs to control or prevent NPS pollution. The management measures and
related practices can be viewed on the Internet at http:/!www.epa.~,ov/OWOW/NPS/MMGl.
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Pursuant to the Clean Water Act (CWA) and CZARA, the Program Plan addresses
two types of MMs:
1. Minimum Management Measures
These measures are based on the federal guidance and will apply to the land use
activities known to be major causes of NPS pollution. For example, keeping
grazing animals out of streams is a minimum MM for agricultural sources of
NPS pollution. State programs will ensure that people and organizations
conducting these specified land use activities implement the appropriate MMs.
The goal of implementing these measures is to protect water quality and habitat.
2.

Additional Management Measures
Where NPS pollution continues to prevent critical areas from meeting CWA
requirements, even when minimal MMs are used, additional MMs may be
necessary. These measures will be targeted directly at reducing the NPS
pollution activities that prevent State waters from meeting appropriate water
quality standards, such as ensuring the water is safe for drinking, fishing, or
swimming.

Implementation of MMs can be achieved through the implementation of management
practices (MPs). MPs are structural and nonstructural solutions, used singularly or in
combination, that are aimed at reducing the input of particular NPS contaminants into
surface waters. An example of a structural MP is an infiltration basin (a structure that
is built to hold runoff and filter contaminants from that runoff before the water is
absorbed into the ground). Nonstructural MPs include buffer strips (areas of natural
vegetation) that are left as protection between streams or other surface water bodies
and farmlands or construction sites.
B.

Development and Use of CAMMPR
CAMMPR is divided into sections for each of the major categories of NPS pollution:
(1) agriculture; (2)forestry; (3)urban areas; (4)marinas and recreational boating;
(5) hydromodification; and (6) wetlands, riparian areas, and vegetated treatment
systems. Each section identifies:
¯

Individual MMs appropriate tbr implementation in Califomia;

¯

The various State and local agencie~ with authorities and programs to implement
and/or enforce each MM;

¯

State and local backup authorities that can be used to assure implementation when
self-determined programs are not followed;

*

Program implementation locations; and

*

Notes to clarify how the programs operate.
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In developing C.~_MMPR, the Program has emphasized consensus building and
flexibility to the extent feasible while also ensuring that California’s MMs remain in
conformity with federal guidance.
In January 1998, staffs of the State Water Resources Control Board (SWRCB),
Regional Water Quality Control Boards (RWQCB), and California Coastal
Commission (CCC) began preparing CAMMPR by evaluating the g-Guidance MMs
for their appropriateness for implementation in California. To assist in this
evaluation, the agencies reviewed recommendations made in 1995 by the ten
Technical Advisory Committees (TACs) established by the SWRCB to assist in the
upgrade of the Program. In March 1998, the staffs completed their initiaI review and
submitted a preliminary draft to USEPA and NOAA for comment. Revisions were
subsequently made based on the federal review, and in July 1998, the revised draft of
CAMMPR was circulated tbr review by each State agency that was designated in the
document.
CAMMPR retains the original g-Guidance MM language for nearly all of
California’s NPS MMs. Language in the MM has been modified only slightly, and in
most cases the modifications have made the MMs more protective of the
environment. Other specific changes to the federal guidance were made to reach a
total of 61 NPS MMs that will be implemented in California.
¯

Two agriculture MMs for small and large confined animal facilities were
combined into a single MM because California law does not differentiate between
small and large animal facilities.

¯

Additional MMs were added for Forestry (Post-Harvest Evaluation) and Marinas
and Recreational Boating (Waste Facilities Management) to address perceived
needs.

¯

Education!Outreach MMs were added to the agriculture, forestry,
hydromodification, and wetlands NPS categories to reflect the State’s intention to
promote public awareness and involvement in controlling NPS pollution. The
g-Guidance included education MMs for the urban and marinas sectors only.
Nearly all of the TACs recommended that public education be enhanced so that
individuals can take responsibility and make the cooperative approach to problem
solving work.

Not all of the identified MMs may be needed to address the NPSs at a specific site.
For example, forestry and construction operations that do not use chemicals would
not need to implement chemical-control MMs. Similarly, farms or other agriculture
enterprises that do not have animals as part of the enterprise would not need to
implement the MMs that address confined animal facilities or grazing. Other
operations that have more than one source to address may need to employ two or
more measures to address the multiple sources. Application of the measures should
be coordinated to produce an overall system that adequately addresses all sources for
the site in a cost-effective manner.

3
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In addition, many operations may already be in compliance with the MMs needed to
address the associated NPSs. t2xisting NPS pollution control activities will be
recognized and appropriate credit given for practices that are in existence and
operational. Existing practices, plans, and systems should be viewed as building
blocks for the MMs and may need no additional improvement. For cases where
existing source control is inadequate to achieve conformity with the needed MMs,
only one or two more practices may need to be added to achieve conformity.
Finding solutions to NPS pollution poses unique challenges. While increased use of
regulatory authorities can help to address certain categories of NPS pollution (such as
the relatively recent effort to issue permits for the most significant municipal storm
water discharges), California will need to rely on a wide range of tools, activities, and
authorities to address NPS pollution statewide. In particular, these efforts need to
focus on better integration and coordination at the State level and collaborative
approaches to establish ongoing community-based stewardship.

4

R0018848

IMPLEMENTING AGENCIES FOR CZARA MANAGEMENT MEASURES

l

Management Measures"
AGR [ FOR ! URB I MAR I HYD [WE’I
California Environmental Protection Agency
~. State Water Resources Control Board (SWRCB)
,/
,/
,/
,/
,/
,/
~. Regional Water Quality Control Boards (9)
(RWQCB)
Agencies

California Integrated Waste Management Board

(ClWMB)
4. Department of Pesticide Regulation (CDPR)
5. Department of Toxic Substances Control (DTSC)

,/

,/

,/
,/

California Resources Agency
!6. California Coastal Commission (CCC)
,/
,/
7. Delta Protection Commission
,/
8. Department of Boating and Waterways (DBW)
9. Department of Conservation (DOC)
,/
I 0. Department of Fish and Game (DFG)
,/
,[
11. DFG, Office of Spill Prevention and Response
(OSPR)
12. Department of Forestry and Fire Protection
,/3. Board of Forestry and Fire Protection
,/
14. Department of Parks and Recreation (DPR)
,/
,/
15. Depamnent of Water Resources (DWR)
,/
16. San Francisco Bay Conservation and Development
Commission (SFBCDC)
7. Santa Monica Mountains Conservancy
18. State Coastal Conservancy
"19. State Lands Commission (SLC)
,/
,/.
20. Wildlife Conservation Board
Other State
2 . Department of Food and Agriculture (DFA)
22. Department of Health Services (DHS)
,/
23. Department of Transportation (Cal/Trans)

,/

,/
,/

,/

,/

,/

,/
,/

,/

,/
,/,

,/
,/

,/

,/

,/

,/

,/

,/,
,/
,/

,/
,/,

,/"

,/

,/

,/

,/

Other
Local Governments
,/,
,/,
California Resource Conservation Districts
Monterey Bay National Marine Sanctuary (MBNMS)

,/

,/

"

,/

,/,

,/

,/"

,/"

,/

* In this table, AGR = Agriculture; FOR = Forestry; URB = Urban; MAR = Marinas and Recreational
Boating; HYD = Hydromodification; WET = Wetlands and Riparian Areas
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The SWRCB, CCC, and other State agencies have identified seven management
measures (MMs) to address agricultural nonpoint sources of pollution that affect
State waters. The agricultural
MMs include practices and plans
California’s MMs to address
installed under various NPS
agricultural sources of NPS pollution in
programs in California, including California:
systems of practices commonly
IA. Erosion and Sediment Control
used and recommended by the U.S. Department of
1 B. Facility Wastewater and Runoff
Agriculture (USDA) as components of Resource
from Confined Animal Facilities
Management Systems (RMS), Water Quality
1C. Nutrient Management
Management Plans and Agricultural Waste
Management Systems. These RMSs are planned by 1D. Pesticide Management
individual farmers and ranchers using an objective- 1E. Grazing Management
driven planning process outlined in the NRCS
1F. Irrigation Water Management
National Planning Procedures Handbook. The
1G. Education/Outreach
RMSs are designed to achieve sustainable use of the
different natural resource areas--Soil, Water, Air, Plants, Animals, and Human considerations.
According to the USEPA (1993), agriculture contributes more than half of the pollution entering the
Nation’s water bodies; recent studies have identified it as the greatest source of water pollution in the
United States. The primary agricultural NPS pollutants are nutrients, sediment, animal wastes,
pesticides, and salts. Agricultural activities may also affect habitat through physical disturbances
caused by livestock or equipment, or through the management of water.
Management Measures:
Erosion and Sediment Control. MM IA addresses NPS problems associated with soil erosion and
sedimentation. Where erosion and sedimentation from agricultural lands affects coastal waters and/or
waterbodies listed as impaired by sediment, landowners shall design and install or apply a combination
of practices to reduce solids and associated pollutants in runoff during all but the larger storms.
Alternatively, landowners may apply the erosion component of an RMS as defined in the NRCS Field
Office Technical Guide (FOTG). The NRCS FOTG contains standards and specifications for
installing these practices.
Facility Wastewater and Runoff from Confined Animal Facilities. Pursuant to MM 113, facility
wastewater and contaminated runoff from confined animal facilities must be contained at all times.
Storage facilities should be of adequate capacity to allow for proper waste water use and should be
constructed so they prevent seepage to ground water, and stored runoff and accumulated solids from
the facility shall be managed through a waste use system that is consistent with MM 1C or removed
from the site.
Nutrient Management. MM 1C addresses the development and implementation of comprehensive
nutrient management plans for areas where nutrient runoff is a problem affecting coastal waters and/or
water bodies listed as impaired by nutrients. Such plans would include a plant tissue analysis to
Agriculture
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determine crop nutrient needs; crop nutrient budget; identification of the types, amounts, and timing of
nutrients necessary to produce a crop based on realistic crop yield expectations; identification of
hazards to the site and adjacent environment; soil sampling and tests to determine crop nutrient needs;
and proper calibration of nutrient equipment. When manure from confined animal facilities is to be
used as a soil amendment and/or is disposed of on land, the plan shall discuss steps to assure that
subsequent irrigation of that land does not leach excess nutrients to surface or ground water.
Pesticide Management. Implementation of MM 1D is intended to reduce contamination of surface
water and ground water from pesticides. Implementation of this measure will primarily occur through
cooperation with the Department of Pesticide Regulation as provided in a Management Agency
Agreement with the S WRCBI Elements of this measure include development and adoption of reduced
risk pest management strategies (including reductions in pesticide use); evaluation of pest, crop, and
field factors; use of Integrated Pest Management (IPM); consideration of environmental impacts in
choice of pesticides; calibration of equipment; and use of anti-backflow devices. IPM is a key
component of pest control. IPM strategies include evaluating pest problems in relation to cropping
history and previous pest control measures, and applying pesticides only when an economic benefit
will be achieved. When used, pesticides should be selected based on their effectiveness to control
target pests and environmental impacts such as their persistence, toxicity, and leaching potential.
Grazing Management. MM 1E is intended to protect sensitive areas (including streambanks, lakes,
wetlands, estuaries, and riparian zones) by reducing direct loadings of animal wastes and sediment.
This may include restricting or rotationall¥ grazing livestock in sensitive areas by providing ~,
livestock stream crossings, and by locating salt, shade, and alternative drinking sources away from
sensitive areas. Upland erosion can be reduced by, among other methods: (1) maintaining the land
consistent with the California Rangeland Water Quality Management Plan or Bureau of Land
Management and Forest Service activity plans or (2) applying the range and pasture components of a
Resource Management System (NRCS FOTG). This may include prescribed grazing, seeding, gully
erosion control, such as grade stabilization structures and ponds, and other critical area treatment.
Irrigation Water Management. MM 1F promotes effective irrigation while reducing pollutant
delivery to surface and ground waters. Pursuant to this measure, irrigation water would be applied
uniformly based on an accurate measurement ofcropwater needs and the volume of irrigation water
applied, considering limitations raised by such issues as water rights, pollutant concentrations, water
delivery restrictions, salt control, wetland, water supply and frost/freeze temperature management.
Additional precautions would apply when chemicals are applied through irrigation.
Education/Outreach. The goals ofMM 1G are to implement pollution prevention and education
programs to reduce NPS pollutants generated from the following activities where applicable:
a. Activities that cause erosion and loss of sediment on agricultural land and land that is converted
from other land uses to agricultural land;
b. Activities that cause discharge from confined animal facilities to surface waters;
c. Activities that cause excess delivery of nutrients and/or leaching of nutrients;
d. Activities that cause contamination of surface water and ground water from pesticides;
e. Grazing activities that cause physical disturbance to sensitive areas and the discharge of sediment,
animal waste, nutrients, and chemicals to surface and ground waters;
f. Irrigation activities that cause NPS pollution of surface waters.

Agriculture
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IMPLEMENTATION AUTHORITIES
A~riculture Management Measures
I A. Erosion and Sediment Control
lB. Facility Wastewater and Runoff from Confined Animal Facilities (All Units)
IC. Nutrient Management
ID. Pesticide Management
1 E. Grazing Management
I F. Irrigation Water Management
IG. Education/Outreach

Notes
LO~al govemJ~ents

Local irrigation, water and drainage
districts
California Association of Resource
Conservation Districts
(CARCDs)/University of California
Cooperative Extension (UCCE).
NRCS.
CCC

DOC, Office of Land Conservation

PZL (Gov. Code §§ ] ¯
65000 et seq.) and
¯
i~.,alifornia Coastal Act
!~ ~CCA) §30500

Water Code Div 11
and Div 17
Publiq,~esources
Code (PRC) Div 9

CCA (PRC §§30000
et seq.) and CA
California Coastal
Management Program
(CCMP) pursuant to
Coastal Zone
Management Act
(CZMA) [16 United
States Code (USC)
§§1451 et seq.]
9 1987

General Plans/GP updates
Local Coastal
Programs(LCP)/LCP
amendments
¯
Permits pursuant to above
¯
Enforcement
Drainage of irrigation water

* NRCS Field Office Technical Statewide
Guide
¯ Watershed Protection and
Flood Prevention Program
¯

¯

¯
¯

¯

LCP certification/
Coastal zone
amendment
Coastal development permits
Federal consistency: review
of federal actions affecting
land or water uses or natural
resources of the coastal zone
Enforcement

Conserving the Wealth of the
Land: A Plan for Soil
Conservation

Statewide

Coastal zone and
coastal watersheds,
Statewide
Statewide

PRC Chapter 6, Div
21

Coastal Resource Enhancement
Program (CREP)

SWRCB/RWQCB

California Code of
Regulations (CCR)
Title 27,
Subdivision I,
Chapter 7,

Confined Animals Facility
Program

Agriculture
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Local areas

Local gov’ts adopt ordinances and
rules and make land-use decisions
consistent with State law.
Installation of practices may
require a permit.
Provides for drainage of irrigation
waters
¯ Field Guide is incorporated into
local management plans
¯ Technical and financial
assistance

SCC

............

Location
Statewide (LCP)
policies/ordinances
apply in coastal
zone)

¯
¯

CCC certifies LCPs prepared
by coastal cities/counties.
Installation of practices may
require a permit.
Federal projects, permits and
licenses must be found
consistent with the CCMP
before they are implemented.

This document provides guidance -to Resource Conservation Districts
(RCDs) on soil conservation
efforts.
The SCC implements measures to
control erosion and reduce
sedimentation of coastal wetlands.

USEPA via SWRCB

Subchapter 2,
Article 1, §§2256022565
CWA § 402

SLC

¯

Agency
DOC
DFG
DHS

DPR
DWR
SWRCB/RWQCB
~
0
0
¯ .~
~aoa
,~

;. ulture

PRC§§6000et
seq. (includes
lease authority)

Authority
PRC Div 9

Stormwater Quality Management Statewide
Program
¯ SLCleases(PRC§6501.1and ¯ SchoolLands
6505.5)
Grazing lease program
¯ SLC leases (PRC §6501.1
Agricultural leasing program

Programs
Watershed Grant Program

Implementation
Location
Statewide

Fish and Game Code Discharge violations to waters Statewide
(FGC) § 5650
of the State
Health and Safety
Drinking water source
Watersheds
Code (HSC)
assessment and protection;
associated with
§i 16275 et seq.
drinking water sampling and
drinking water
analysis; regulation of public
sources
drinking water systems

Div. I, Chapter 1.25;
Div. V, PRC §5000 et
seq.
Water Code
Porter-Cologne Water
Quality Control Act
(PCWQCA),
California Water
Code (CWC)

Drinking Water Protection
¯ Nonpoint Source
Management Plan (NPSMP)
¯ Basin Plans
¯ Water Quality Standards
¯ Waste Discharge
Requirements (WDRs)
¯ Cleanup & Abatement Orders
¯ Cease and Desist Orders
¯ Adrnin. Civil Liability

¯

Grazing and agricultural lease
activity is contingent upon
"
a pphcant
’ ’
s comphance
with
permits, recommendations, or
limitations issued by fe.deral,
State, and local governments
including compliance with
CEQA.

Notes
Provides small grants to local
RCDs to promote watershed
restoration projects.

Assessment of potential
contaminating activities in
watershed; self-determined
protection programs by drinking
water systems and communities;
collection of data on contaminants
in drinking water supplies for the
evaluation of water quality.
State Park
DPR operates and maintains units
System/State Parks of the SPS in areas of agriculture.
(SPS)
Watershed
Reservoir sampling program
Statewide

USDA ,-,sricultural ~xenem~:n aervice

:

Research on new technologies
and practices on erosion control

Statewide

USDA Consolidated Farm Service

Various, ending with
the Energy Security
Act 1980
?

Agricultural Conservation
Program

Statewide

Various

Statewide

USDA Cooperative State Research,
Education, and Extension Service
Agency
State/local/federal agency participation in
MBNMS

Agriculture

Authority
MPRSA (16 USC
§ 1431 et seq.)
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Programs
MBNMS WQPP Action Plan
for Agriculture

-Provides financial assistance for
erosion control

Implementation
Notes
Location
MBNMS
The MBNMS WQpP is a
collaborative effort of federal,
State, and local agencies and public
and private groups initiated with an
MOA among State and federal
agencies. The agricultural plan
focuses on the development of
industry networks, technical
assistance, educational programs,
and financial incenlive~

Agency

Authorit)

rrograms

Local governments

Planning and Zoning
Law (PZL) (Gov.
Code §§65000 et seq.)
and CCA §30500

¯
*
¯
¯

RCDs
UCCE

PRC Div. 9
?

SWRCB/RWQCB

CCR Title 27,
Subdivision 1,
Chapter 7,
Subchapter 2,
Article I, Sections
22560-22565
CCR Title 14, Chapt.
13, Art. 6
40 Code of Federal
Regulations (CFR)
122.23
Food Securities Act
1985

Various
¯ Farm Advisors
¯ Watershed Management
Education Programs
Ranch Planning Short
Courses
¯ Waste Management
Workshop
Confined Animal Facilities
Program

SWRCB/RWQCB
SWRCB/RWQCB
USDA/NRCS

,culture

_’

General Plans/GP updates
LCPs/LCP amendments
Permits pursuant to above
Enforcement

Dead Animal Disposal

IImplementati°’Location

Notes

Statewide (LCP
Local gov’ts adopt ordinances" and
policies/ordinances rules and make land-use decisions
apply in coastal
consistent with State law.
zone)
In,stallation of practices may
require a permit
Countywide
Statewide

Statewide

Statewide

National Pollutant Discharge
Statewide
Elimination System (NPDES)
Permits > 1000 animal units
¯ Conservation Technical
Statewide
Assistance Program
¯ Soil and Water Conservation
Program
¯ Hydrological Unit Area Grant
Program

¯
¯

§ 2562 pertains to storage
§ 22563-22564 pertain to
waste utilization

Agency

Authority

Programs

Implementation

Notes

Agency

Authority

Programs

Implementation
Location
Statewide

Notes

SWRCB/RWQCB

Porter-Cologne CWC
Div 7 and CCR Title ¯
23Div3and4
¯
¯

Consolidated Farm Service

?

DFG
DPR
DHS

DOC

Agriculture

FGC § 5650

Basin Plans
Water Quality Standards
WDRs
Cleanup and Abatement
Orders
¯ Cease and Desist Orders
¯ Admin. Civil Liability
Cost sharing on installation of
waste management units for
confined animals
Discharge violations to State’s
water

Div. 1, Chapter 1.25;
Div. V, PRC §5000 et
seq.
HSC
Drinking water source
§116275 et seq.
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

PRC Div 9

Watershed Grant Program

13

Counties

SPS
Watersheds
associated with
drinking water
sources

Statewide

DPR operates and maintains units
of the SPS in areas where animals
are confined.
Assessment of potential
contaminating activities in
watershed; self-determined
protection programs of drinking
water systems and communities;
collection of data on contaminants
in drinking water supplies for the
evaluation of water quality.
Provides small grants to local
RCDs to promote watershed
restoration nroiects.

Notes
PZL (Gov. Code
¯ General Plans/GP updates
§§65000 et seq.) and o LCPs/LCP amendments
CCA §30500
¯
Permits pursuant to above
Enforcement
PRC §9000 et seq.
Technical Assistance Program

Location
Statewide (LCP
policies/ordinances
apply in coastal
zone)
Statewide

DFA

FAC §14583 and
§ 14611 (b)

Fertilizer Research and
Education Program

Statewide

SWRCB

?

UCCE, Farm Advisors

?

Biologically Integrated Orchard
Systems (BIOS)
Technical Assistance

Statewide at local
level in orchards
Statewide

Local governments
Water Resource Management Agencies

RCDs

allure

Local gov’ts adopt ordinances and
rules and make land-use decisions
consistent with State law. Installation
of practices may require a permit
Provides individual and group
guidance on crop fertilization and
prevention of NPS pollution.
¯ Annual Conference on Fertilizer
Research
¯ Extensive outreach with a web
site, publications and videos
¯ Publications include crop-specific
management practices and
environment issues
¯ Conducts demonstration projects
¯ Sponsor research and conferences
by other organizations
Promotes reduction in pesticide and
fertilizer use.
Provides crop-specific fertilizer
guidance and does research on
nutrient application, promotes soil
and plant tissue testing.

Agricultural Water Supplier delivering > Assembly Bill (AB) Water Management Plans and
Local
50,000 ac-fl
3616
Implementation Measures
American Society of Agronomy
?
Certified Crop Advisor Program Statewide at local
level

California Fertilizer Association
DFA

Food and
Agriculture Code
(FAC) §1461

¯
¯
¯
¯
¯
¯

¯

Agency
DFA
SWRCB/RWQCB

Authority
FAC § 14631 and
CCR 2300-2312
Water Code 1058
CCR 27, subch. 2
Art. 1, § 2256a,b
PRC § 43103

Nutrient Seminar Series
Community Outreach
Program
Quarterly News Letter
"From the Ground Up"
Crop-specific reports and
videos
Western Fertilizer ttandbook
Anhydrous Ammonia
Transportation Safety
Program
Environmental/Site
Operations

Programs
Fertilizer Labeling
Confined Animal Facilities
Program

AND SAME AS FOR MM
COMPONENT (1)

Agriculture
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Statewide at local
level

Implementation
Location
Statewide
Local

Voluntary certification for individual.,
who make soil and nutrient
recommendations. Recommendations
include: nutrient management plans,
soil/plant tissue testing,
yield/fertilizer application rates and
methods.
¯ The annual seminar series is
conducted at four sites in State
¯ Education of communities on
|i~rtilizers
¯ Newsletter gives the most recent
information on crop fertilization
¯ Reports and videos provides
current crop-specific guidance
¯ The Handbook provides thorough,
complete methods for applying
fertilizers
¯ Environmental/Site Operations
helps members comply with laws
and regulations for air and water
quality and safety.

Notes

Reasonable soil amendment rate.
Run-offand percolation

Programs

Implementation
Location

Notes

Authority

Programs

Implementation
Location

Notes

Authority

Programs

Implementation
Location
Statewide

Notes

SAME AS FOR MM COMPONENT I

Agency
DOC

PRC Div 9

Watershed Grant Program

DFA

FAC § 14551,
14561, 14591,
14563

DFG

FGC § 5650

DHS

HSC
§116275 et seq.

¯ Fertilizer Licensing
¯ Register special fertilizers
¯ Fertilizer labeling
¯ Fertilizer cancellation
Discharge to waters of the State
violations
Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

DPR

~
o
¯ ~,
ca
ca

Div. I, Chapter 1.25;
Div. V, PRC §5000
et seq.
SWRCB/RWQCB
PCWQCA
¯ Basin Plans
¯ NPSMP
¯ Inland Surface Waters Plan
(ISW Plan)
NRCS, U.S. Geological Survery (USGS), ¯9
Financial/technical assistance
U.S. Bureau of Reclamation (USBR),
UCCE, Farm Services Agency (FSA)
.culture

,

Provides small grants to local RCDs
to promote watershed restoration
projects.

Statewide

Statewide
Watersheds
associated with
drinking water
sources

SPS
Statewide

Statewide

Assessment of potential
contaminating activities in watershed;
self-determined protection programs
by drinking water systems and
communities; collection of data on
contaminants in drinking water
supplies for the evaluation of water
quality.
DPR operates and maintains units of
the SPS in areas where animals are
confined

Agency

Authority

State/local/federal agency participation in MPRSA (16 USC
MBNMS
§ 1431 et seq.)

Agriculture

Programs
MBNMS WQPP Action Plan
for Agriculture
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Implementation
Location
MBNMS

Notes
The MBNMS WQPP is a
collaborative effort of federal, State,
and local agencies and public and
private groups initiated with an MOA
among State and federal agencies.
The agricultural plan focuses on the
development of industry networks,
technical assistance, educationai
programs, and financial incentives.

;I~
o~
~a
~
~

CDPR

FAC §1281 I-12829
3CCR §6170-6193
rAtS §115OIF

CDPR

FAC §! 1501F

CDPR

FAC §1150iF

CDPR

FAC §1150iF

CDPR

FAC §11501F

CDPR

FAC §11501F

CDPR

FAC § i 1501F

CDPR

FAC §11501F

Registration of pesticide
products
Pest Management Grants
Program

Statewide

CDPR evaluates data to support
registration of pesticide products.
Statewide
Investigation of innovative pest
management practices thi~t will
lead to the development of
red, uced-risk pest management
systems
Pest Management Alliance
Statewide
Create alliances targeted at
-Program
reducing pesticide risks and
serving as practical models for
adoption of new practices
throughout an industry and across
the slate
San Francisco IPM Project
San Francisco
Working with city and county in
the development and
implementation of innovative
reduced-risk pest management
strategies for the urban
environment
Biologically Integrated Farming San Joaquin Valley Study comparing (BIOS) with
Systems Project
conventional pest management
systems
IPM Innovators Program
Statewide
Encouragement and recognition or"
groups providing leadership and
creativity in integrated pest
management
Pesticide Use Report Analysis
1996 Pesticide Use Annual analysis of Pesticide Use
Report Analysis
Report data to interpret use
changes and trends
Suppliers of Beneficial
Sacramento
Annual publication listing
Organisms
beneficial organisms sold for use
as biological controls and
suppliers
Pest Management Survey
Sacramento
Removed database of current pest
Project
management alternatives for the
major oests of a~ricult~r;d

CDPR and County Agricultureai
Commissioner (CAC)
CDPR and SWRCB
~

3 CCR §6622-6628

Pesticide Use Reporting

Statewide

PCWQCA

Statewide

SWRCB

?

MAA: Pesticide Management
Plan for Water Quality:
Reduced Risk Practices
BIOS

Agency
CDPR

~
o
O..a.

Authority
3CCR §6170-6193
FAC §12811-12829

Programs

Registration of pesticide
products
Ground Water Protection
Program: Prevention

?

Implementation
Location
Statewide

CDPR and CAC

FAC §13143-13152

CDPR and CAC

FAC § 13149- ! 3152

CDPR and CAC
CDPR and CAC

FAC §14004.5
Rice Pesticides Program
3 CCR § 6400, 6432
FAC §14005
Dormant Spray Program

Central Valley

CAC

FAC §11701, 12973

Mix/load applications

Statewide

CDPR

FAC §!4005

Surface Water Protection
Program

Statewide

oo
.~

Ground Water Protection
Program: Response

Statewide

Statewide

commodities, based upon survey
of University of California (UC)
Farm Advisors
An extensive program of reporting
and database management.
Reduced Risk Practices include all
management practices in this
management measure.

Notes
CDPR evaluates data to support
registration of pesticide products.
CDPR implements a prevention
program consisting of the
identification of potential
contaminants, annual continuing
education, and a wellhead
stewardship program with CACs.
CDPR implements a program that
requires CDPR to respond, within
90 days, to pesticide detections in
ground water and determine
whether or not the detection
resulted from agricultural use.

Central Valley
CDPR stated it will use this
authority if toxicity associated
with dormant spray runoff is not
mitigated with self-determined
measures.
CAC staff make on-site
~nspections.
CDPR monitors concentrations
and evaluates the environmental
fate of those pesticides with the
nc~tential t~ nm

Agriculture
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Agency

Authority

Programs

Implementation
Location
Central Valley

~,r~

I~AC § 14005

Dormant Spray Program

CDPR

FAC § I 1501F

Pest Management Grants
Program

Statewide

CDPR

FAC §1150IF

Pest Management Alliance
Program

Statewide

CDPR

FAC § I 1501F

IPM hmovators Program

Statewide

CDPR

FAC § 13150
Management of ground water
3 CCR § 6400,
contaminants
6486.1-6486.6 6570,
6458, 6800(a), 6802

Statewide

CAC

3CCR §6600

Statewide

UCCE
SWRCB

Jculture

?

IPM Innovator Outreach
?

General standards of care
Statewide
Program
BIOS

Statewide

Notes
CDPR stated it will use this
authority if toxicity associated
with dormant spray runoff is not
mitigated with self-determined
measures.
Investigation of innovative pest
management practices that will
lead to the development Of
reduced-risk pest management
systems
Create alliances targeted at
reducing pesticide risks and
serving as practical models for
adoption of new practices
throughout an industry and across
the state
Encouragement and recognition of
groups providing leadership and
creativity in integrated and
reduced-risk pest management
CDPR regulates the use of
aldicarb, atrazine, simazine,
diuron, bromacil, prometon, and
bentazon to prevent ground water
contamination.
CAC staff enforce these
regulations.

Notes
CDPR

FAC § 1281 !-i2829
3 CCR § 6170-6193

CDPR and CAC

3 CCR § 6432

CAC
CAC
RCDs with UCCE

Agency
CAC
CAC
LISEPA

Registration of pesticides

Conditions on Permits for
Restricted Use Pesticides
PRC § 21080.5
Pesticide Permit Process
FAC § 14006.5
Permit evaluation, alternatives
3 CCR § 6426, 6432 and mitigation measures
?
IPM Innovator Outreach
Program
Authority
FAC §I 1701-11732
3 CCR § 6630, 6460,
6600
FAC § I 1732
FIFRA

Programs
Pest Control Operator License
Proper identification and
maintenance of application
equipment
Pesticide Labeling
Programs

CAC

;tl
o
~
oo
o~

CAC
CAC
CDPR

FAC § ! 1896 and
13101
FAC § 6432
FAC § 11701 and
11732
FAC Div 6 and 7

Statewide
Statewide
Statewide

hnplementation
Location
Statewide
Statewide

Implementation
Location

Restricted Use Pesticide Permits
Pest Control Operators License

Statewide
Statewide

¯

Statewide

21

Notes

Statewide

Cease and Desist Orders

Pesticide Registration/
Cancellation/Modification
Environmental Fate Data

CDPR evaluates pesticide products
and considers restrictions on the
use of those with the potential to
pollute.

Statewide

Location
Statewide

¯
Agriculture

Statewide

Notes

Notes

-

Review
¯ Restricted Materials List
¯ Criminal/Civil Liability
¯ Pesticide Registration
¯ Labeling
¯ Application
¯ Regulation
¯ Prohibition
¯ Certify Applicators
Pest Management Grants
Watershed Grant Program

CDPR, with authorities delegated from
USEPA

Federal Insecticide,
Fungicide,
Rodenticide Act
(FIFRA)

CDPR, with funding from USEPA
DOC

FIFRA 23(a)
PRC Div. 9

DFG

FGC §5650

DHS

HSC §116275 et seq

DPR

Div. 1, Ch. i.25, Div.
V: PRC §5000 et
seq.
PCWQCA CWC Div ¯ Basin Plans
7 and CCR Title 23
¯ Cease and Desist Orders
¯ Cleanup and Abatement
Orders
¯ Civil Liability
¯ BPTC
¯ NPDES
CWA §319(h) Grants Grants to implement pesticide
projects

SWRCB/RWQCB

SWRCB/RWQCB

, .ulture

Discharge to waters of the State
violations
Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

Statewide

Statewide
Statewide

Provides small grants to local
RCDs to promote watershed
restoration projects.

Statewide
Watersheds
associated with
drinking water
sources

SPS
Statewide

Statewide

Assessment of potential
contaminating activities in
watershed; self-determined
protection programs by drinking
water systems and communities;
collection of data on contaminants
in drinking water supplies for the
evaluation of water quality.
DPR operates and maintains units
of the SPS in areas where
9esticides are used.

Agency

Authority

State/local/federal agency participation in MPRSA (16 USC
MBNMS
§ 1431 et seq.)

Agriculture

Programs
MBNMS WQPP Action Plan
for Agriculture
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Implementation
Location
MBNMS

Notes
The MBNMS WQPP is a
collaborative effort of federal,
State, and local agencies and public
and private groups initiated with an
MOA among State and federal
agencies. The agricultural’plan
focuses on the development of
indt~stry networks, technical
assistance, educational programs,
and financial incentives.

Agency

Authority

Programs

California Association of Resource
Conservation Districts/RCDs
UCCE
NRCS

PCWQCA

California Rangeland Water
Quality management Plan
(CRWQMP)

SCC

PRC Chapter 6, Div
21

CREP

Agency

Authority

Programs

DOC

PRC Div 9

Watershed Grant Program

DFG

FGC § 5650

DHS

HSC
§ 116275 et seq.

Discharge to waters of the State
violations
Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

~tl
o
oo

,culture

Implementation
Location
Statewide--private
lands

Notes
Training and technical assistance
in range management and ranch
plan development; research;
development of monitoring
9rotocols

Coastal zone and
coastal watersheds,
statewide

SCC implements measures to
reduce impacts of grazing on
wetlands, streams and other natural
resource areas.

Implementation
Location
Statewide

Notes

Watersheds
associated with
drinking water
sources

Provides small grants to local
RCDs to promote watershed
restoration projects.

Assessment of potential
contaminating activities in
watershed; self-determined
3rotection programs by drinking
water systems and communities;
collection of data on contaminants
in drinking water supplies for the
evaluation of water quality.

t~r~
SWRCB/RWQCB

Dlv. 1, Chapter 1.25,
Div. V:PRC §5000
et. seq.
PCWQCA

SPS
¯
¯
¯
¯
¯

Agency

Authority

State/local/federal agency participation in MPRSA (16 USC
MBNMS
§ 1431 et seq.)

Agriculture

NPSMP
Basin Plans
Cease and Desist Orders
Cleanup and Abatement
Orders
Admin. Civil Liability
Programs

MBNMS WQPP Action Plan
for Agriculture

25

DPR operates and maintains units
of the SPS in grazing areas.

Statewide

Implementation
Location
MBNMS

Notes
The MBNMS WQPP is a
collaborative effort of federal,
State, and local agencies and public
and private groups initiated with an
MOA among State and federal
agencies. The agricultural plan focuses on the development of
industry networks, technical
assistance, educational programs,
and finzneizl ineentiu,~

Agency

Authority

r~tt.:~i (lead)

?

Coordinated Resource
Management and Planning
(CRMP) Program

DWR

? 1980

¯

DWR

AB 3616

DWR

?

DWR

AB 658

SWRCB/RWQCB

AB 3603

CDPR/CAC

¯

DFG

¯
9

Agency
o
O~
~

Programs

CDPR/CAC

:ulture

CCR 3 § 68006806,6557
FAC § 13141

San Joaquin Valley Drainage
Implementation Program

Authority
¯
¯

Agricultural Water
Conservation Program
California Irrigation
Management Information
System (CIMIS)
¯ Mobile Irrigation
Management Laboratories
Agricultural Efficient Water
Management Practices
Agricultural Drainage Reduction
Program
Agricultural Water Management
Planning
San Joaquin River Management
Program
Ground Water Pesticide
Contamination Prevention

FAC §! 1501
CCR 3 § 6610

Programs

Implementation
Location
Statewide at local
level

Notes
Direct, local public participation
for planning, outreach, technology
transfer, implementation, financial
assistance, research, and
monitoring.

Statewide

Statewide
State,vide
Statewide
San Joaquin Valley
Statewide

Enforced by CAC staff

San Joaquin Valley DFG works with USBR, U.S. Fish
and Wildlife Service (USFWS),
USGS

Implementation
Location
Chemigation Program, Backflow Statewide
Requirements

Notes
Enforced by CAC staff

Agency

Authority

CDPR/CAC

FAC

CDPR/USEPA

FIFRA

California State University: California
Polytechnical University
California State University: Fresno State
University
DOC

?

Programs
Pesticide Water Quality
Management Plan and MAA
with SWRCB
Pesticide Labeling

Implementation
Location
Statewide

Labeling may permit or ban
chemigation with a particular
pesticide

Provides small grants to local
RCDs to promote watershed
restoration projects.
Assessment of potential
contaminating activities in
watershed; self-determined
protection programs by drinking
water systems and communities;
collection of data on contaminants
in drinking water supplies for the
evaluation of water quality.
DPR operates and maintains units
of the SPS in agricultural areas.

?
PRC Div 9

Watershed Grant Program

Statewide

DHS

HSC
§116275 et seq.

Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

Watersheds
associated with
drinking water
sources

DPR

Div. I, Ch. 1.25, Div.
V:PRC §5000 et. seq.
Agricultural Water
Suppliers Efficient
Water Management
Practices Act (1990)
?

DWR
SWRCB/RWQCB

Agriculture

1986 Water
Conservation and
Water Quality Bond
Law

SPS
Cooperative studies on
effectiveness and efficiency of
agricultural water management
practices
Agriculture Training and
Education Program
Agricultural Drainage Water
Management Loan Program

27

management practices on
chemigation

Statewide

Irrigation Training Research
Center
Center for Irrigation Technology

DWR

Notes

Statewide

Statewide
Statewide

aWKt~t~/KW~t~tl

SWRCB/RWQCB
UCCE
USDA/NRCS
USDA/FSA

USDA/Agricuitural Research Service
(ARS)
U.S. Department of Interior
(USDI)/USBR.

PCWQCA

¯
¯
¯
¯
¯

Basin Plans
NPSMP
Drainage Operation Plans
WDRs
Subsurface Agricultural
Drainage Program
¯ Water Rights
¯ 1SW Plan
¯ State Revolving Fund
Clean Water Act
¯ 319(h) Grant Program
?
Research, Education, Training
and NPS workshops
?
River Basin Survey and
Investigation Program
Farm Bills of 1936,
¯ Agricultural Conservation
’73, ’77, ’79, and ’80
Program
¯ Water Quality Incentive
Program
Farm Bill
¯ Water Management
Research Laboratory
¯ US Salinity Laboratory
Central Valley
Water Conservation Plans
Project Improvement
Act

Statewide

Water Rights: Frost Control and
Central Valley Project which
regulates amount of water for
irrigation

Statewide

Grant/loan programs for irriga’tion
projects

Statewide
Statewide
Statewide

Statewide
Statewide

All federal water contractors must
submit a water conservation plan
to DWR before contracts can be
reviewed

* The following limitations and special conditions apply:
(I) In some locations, irrigation return flows are subject to other water rights or are required to maintain stream flows. In these special cases, on-site reuse could be
precluded and would not be considered part of the management measure for such locations.
(2) By increasing the water use efficiency, the discharge volume from the system will usually be reduced. While the total pollutant discharge load may be reduced
somewhat, there is the potential for an increase in the concentration of pollutants in the discharge. In these special cases, where other management measures
(nutrients and pesticides) do not reduce concentrations in the discharge, increasing water use efficiency would not be considered part of the management measure.
(3) In some irrigation districts, the time interval between the order for the delivery of irrigation water to the farm may limit the irrigator’s ability to achieve the
maximum on-farm application efficiencies that are otherwise possible.
(4) in some locations, leaching is necessary to control salt in the soil profile. Leaching for salt control should be limited to the leaching requirement for the root zone.
(5) Where leakage from delivery systems or return flows supports wetlands or wildlife refuges, it may be preferable to modify the system to achieve a high level of
efficiency and then divert the "saved water" to the wetland or wildlife refuge. This will improve the quality of water delivered to wetlands or wildlife refuges by
preventing the introduction of pollutants from irrigated lands to such diverted water.
(6) In some locations, sprinkler irrigation is used for frost or freeze protection, or for crop cooling. In these special cases, applications should be limited to the amount
necessary for crop protection and applied water should remain on-site.

Ag~

are

Agency

Authority

RCDs/UCCE/NRCS/

PRC Div 9

RCDs

PRC §9000 et seq.

California Environmental Protection
Partnership
Agency (Cal/EPA), California Resources Agreement 1998
Agency (Cal/RA), USDA (NRCS),
!3SDA Animal Health Inspection Service,
UC, Western United Dairyman, CA Farm
Bureau Federation, DFA, SWRCB,
USDA Farm Services Agency, DFG, CA
Manufacturing Milk Advisory Board,
Milk Producers Council, CA Dairy
Quality Assurance Program
DFA
FAC §14583 and
§ 14611 (b)

Programs
¯

NRCS Field Office
Technical Guide
¯ Watershed Protection and
Flood Prevention Program
Technical Assistance Program

Implementation
Location
Statewide

Statewide

California Dairy Quality
Assurance Program

Statewide

Fertilizer Research and
Education Program

Statewide

Notes
¯

Field Guide is incorporated
into local management plans
¯ Technical and financial
assistance
Provides individual and group
guidance on crop fertilization and
prevention of NP$ pollution.
Provides guidance on
environmental stewardship on
dairies to meet CZARA
requirements

¯
¯
¯
¯
¯

Agriculture
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Annual Conference on
Fertilizer Research
Extensive outreach with a web
site, publications and videos
Publications include cropspecific management practices
and environment issues
Conducts demonstration
projects
Sponsors research and
conferences by other
organizations

DWR

? 1980

DWR

?

SWRCB/RWQCB

CCR Title 23, Chapt.
5, Art. 6 and CCR
Title 15 §2560-2565
PCWQCA

UCCE

Agricultural Water
Conservation Program
¯ CIMIS
¯ Mobile Irrigation
Management Laboratories
Agriculture Training and
Education Program
Confined Animals Facility
Program

Statewide

CRWQMP

Statewide--private
lands

¯

NRCS
California Association of Resource
Conservation Districts (CARCD)/RCDs

Statewide
Statewide

UCCE, Farm Advisors

?¯

Technical Assistance

Statewide

UCCE

?

¯
¯

Statewide

UCCE
California State University: California
Polytechnical University
USDA Agricultural Research Service
USDA Consolidated Farm Service
USDA Cooperative State Research,
Education, and Extension Service
USDA/NRCS

A~ ,ture

Farm Advisors
Watershed Management
Education Programs
¯ Ranch Planning Short
Courses
¯ Waste Management
Workshop
Research,
Education, Training
?
and NPS workshops
Irrigation Training Research
?
Center
Research on new technologies
?
and practices on erosion control
Various, ending with Agricultural Conservation
Program
the Energy Security
Act 1980
various
?
Food Securities Act
1985

¯

Soil and Water
Conservation Program

Trainin~g and technical assistaI~ce
m range management and ranch
plan development; research;
development of monitoring
~rotocols
Provides Crop-specific fertilizer
guidance and does research on
nutrient application, promotes soil
and plant tissue testing.

Statewide
9
Statewide
Statewide
Statewide

Provides financial assistance for
erosion control

~,merican Society of Agronomy

9

Certified Crop Advisor Program

Statewide at local
level

California Fertilizer Association

?

¯
¯

Statewide at local
level

¯
¯
¯
¯

¯

Delta Water Quality Project

Coalition for Urban/Rural Environmental
Stewardship (CURES)

Agency
’ State/local/federal agency participation in
MBNMS

Agriculture

Nutrient Seminar Series
Community Outreach
Program
Quarterly News Letter
"From the Ground Up"
Crop-specific reports and
videos
Western Fertilizer
Handbook
Anhydrous Ammonia
Transportation Safety
Program
Environmental/Site
Operations

Authority
MPRSA (16 USC
§1431 et seq.)

Programs
MBNMS WQPP Action Plan
for Agriculture
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Voluntary certlllcatlon for
individuals who make soil and
nutrient recommendations.
Recommendations include:
nutrieni management plans,
soil/plant tissue testing,
yield/fertilizer application rates
and methods.
¯ The annual seminar series is
conducted at four sites in State
¯
Education of comtnunities on
fertilizers
¯ Newsletter gives the most
recent information on crop
fertilization
,, Reports and videos provide
current crop-specific guidance
¯
The Handbook provides
thorough, complete methods
tbr applying fertilizers
¯ Environmental/Site
Operations help members
comply with laws and
regulations for air and water
quality and safety.

San Francisco BayDelta Region

Implementation
Location
MBNMS

Notes
The MBNMS WQPP is a
collaborative effort of federal,
State, and local agencies and
public and private groups initiated
with an MOA among State and
federal agencies. The agricultural
plan focuses on the development
of industry networks, technical
assistance, educational programs,
and financial incentives.

[ The SWRCB, CCC, and other State agencies have identified 12 MMs to address
various phases of forestry operations relevant to controlling nonpoint sources of
pollution that affect State
waters. The forestry MMs are
California’s MMs to address silvicultural
sources of nonpoint pollution:
for the most part a system of
practices used and
recommended by the Board of Forestry and
2A. Preharvest Planning
Department of Forestry and Fire Protection in
2B. Streamside Management Areas
rules or guidance.
2C. Road Construction/Reconstruction
2D. Road Management
On a national level, silviculture contributes
2E. Timber Harvesting
approximately 3 to 9% of NPS pollution to the
2F.
Site Preparation/Forest Regeneration
Nation’s waters (USEPA, 1992a). Without
2G. Fire Management
adequate controls, forestry operations may
degrade the characteristics of waters that receive 2H. Revegetation of Disturbed Areas
drainage from forest lands. For example (1)
2I. Forest Chemical Management
sediment concentrations can increase due to
2J. Wetlands Forest
accelerated erosion, (2) water temperatures can
2K. Postharvest Evaluation
increase due to removal of overstory riparian
2L. Education/Outreach
shade, (3) dissolved oxygen can be depleted due
to the accumulation of slash and other organic ’
debris, and (4) concentrations of organic and inorganic chemicals can increase due to harvesting
and fertilizers and pesticides.

[~

Management Measures:
Preharvest Planning. Pursuant to MM 2A, silvicultural activities shall be planned to reduce
potential delivery of pollutants to surface waters. Components of MM 2A address aspects of
forestry operations, including: the timing, location and design of harvesting and road construction;
site preparation; identification of sensitive or high-erosion risk areas; and the potential for
cumulative water quality impacts.
Streamside Management Areas (SMAs). SMAs protect against soil disturbance and reduce
sediment and nutrient delivery to waters from upland activities. MM 2B is intended to safeguard
vegetated buffer areas along surface waters to protect the water quality of adjacent streams.
Road Construction/Reconstruction. Pursuant to MM 2C, road constructionireconsmaction shall
be conducted so as to reduce sediment generation and delivery. This can be accomplished by,
among other means, following preharvest plan layouts and designs for road systems, incorporating
adequate drainage structures, properly installing stream crossings, avoiding road construction in
SMAs, removing debris from streams, and stabilizing areas of disturbed soil such as road fills.
Road Management. MM 2D describes how to manage roads to prevent sedimentation, minimize
erosion, maintain stability, and reduce the risk that drainage structures and stream crossings will fail
or become less effective. Components of this measure include inspections and maintenance actions
to prevent erosion of road surfaces and to ensure the effectiveness of stream-crossing structures. The
also addresses appropriate methods for closing roads that are no longer in use.
Forestry
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Timber Harvesting. MM 2E addresses skidtrail location and drainage, management of debris and
petroleum, and proper harvesting in SMAs. Timber harvesting practices that protect water quality
and soil productivity also have economic benefits by reducing the length of roads and skidtrails,
reducing equipment and road maintenance costs, and providing better road protection.
Site Preparation & Forest Regeneration. Impacts of mechanical site preparation and regeneration
operations--particularly in areas that have steep slopes or highly erodible soils, or where the site is
located in close proximity to a waterbody---can be reduced by confining runoff onsite. MM 2F
addresses keeping slash material out of drainageways, operating machinery on contours, timing of
activities, and protecting ground cover in ephemeral drainage areas and SMAs. Careful regeneration
of harvested forest lands is important in protecting water quality from disturbed soils.
Fire Management. Prescribed fire practices for site preparation and methods to suppress wildfires
should as feasible be conducted in a manner that limits loss of soil organic matter and litter and that
reduces the potential for runoff and erosion. Prescribed fires on steep slopes or adjacent to streams
and that remove forest litter down to mineral soil are most likely to impact water quality.
Revegetation of Disturbed Areas. MM 2H addresses the rapid revegetation of areas disturbed
during timber harvesting and road construction---particularly areas within harvest units or road
systems where mineral soil is exposed or agitated (e.g., road cuts, fill slopes, landing surfaces, cable
corridors, or skidtrails) with special priority for SMAs and steep slopes near drainageways.
Forest Chemical Management. Application of pesticides, fertilizers, and other chemicals used in
forest management should not lead to surface water contamination. Pesticides must be properly
mixed, transported, loaded, and applied, and their containers disposed of properly. Fertilizers must
also be properly handled and applied since they also may be toxic depending on concentration and
exposure. Components of MM 2I include applications by skilled workers according to label
instructions, careful prescription of the type and amount of chemical to be applied, use of buffer
areas for surface waters to prevent direct application or deposition, and spill contingency planning.
Wetland Forest Management. Forested wetlands provide many beneficial water quality, functions
and provide habitat for aquatic life. Activities in wetland forests shall be conducted to protect the
aquatic functions of forested wetlands.
Postharvest Evaluation. The goals ofMM 2K are to incorporate postharvest monitoring,
including: a) implementation monitoring to determine if the operation was conducted according
to specifications, and b) effectiveness monitoring after at least one winter period to determine if
the specified operation prevented or minimized discharges.
Education/Outreach. The goals of MM 2L are to implement pollution prevention and education
programs to reduce NPS pollutants generated from applicable silvicultural activities.

Forestry
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IMPLEMENTATION AUTHORITIES
Preharvest Planning
Streamside Management Areas (SMAs)
Road Construction and/or Reconstruction
Road Management
Timber Harvesting
Site Preparation and Forest Regeneration
Fire Management
Revegetation of Disturbed Areas
Forest Chemical Management
Wetlands Forest
2K. Postharvest Evaluation
2L. Education/Outreach

2A.
2B.
2C.
2D.
2E.
2F.
2G.
2H.
21.

Agency

Authority

Board of
Forestry
(BOF)/
California
Department of
Forestry
and Fire
Protection
(CDF)

Forest Practice Act
(Z’Berg Nejedly)
(FPA)~;
Forest Practice Rules
(FPRs)2

CDF Resource
Management Program,
Forest Practice Regulation

FPA 4551.3;
FPR 1091.4-1091.7

Sustained Yield Plan

Same as above

FPA 4581, 4582;
FPR 898, 1034
FPA 4581,4582;
FPR 1051.1
FPA 4581,4582;
FPR 1092.9

THP

Same as above

Modified THP (MTHP)

Same as above

Program THP (PTHP)

Same as above

THP tiered to a Progrmn Timberland Environmental Impact
Report (EIR). FPR 1092 requires that PTHPs comply with most
operational and some informational requirements for THPs.

FPA 4593.3, 4594;
FPR 1090.5, 1090.7

Nonindustrial Timber
Management Plan (NTMP)
and Notice
THP

Same as above

Option for uneven-age silviculture on nonindustrial parcels smaller
than 2,500 acres. FPR 1090 requires that NTMPs comply with
most operational and some informatit~al requirements for THPs.
THP requirements are somewhat different and more stringent in
Special Treatment Areas designated by CCC

FPR 921.1 (b)

FPA 4516.5; 4516.8;
FPR 927.2
4584

Forestry

Programs

THP

Implementation
Location
Statewide--Nonfederal lands

Coastal Zone
Special Treatment
Areas (CZSTA)
Marin Co.

Exemption
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Notes
~ FPA is in PRC, Division 4, Chapter 8, § 451 I el scq.
2 FPRs are in Title 14, CCR, § 895 el seq.
The authorities set forth on this page are the general informational
requirements for each program document. On subsequent pages,
more specific informational requirement authorities are given.
These general requirements are not repeated, even where they
specify relevant information.

Tiered landscape-scale option available to industrial timberland
owners; may reduce issues to be ~ddressed in subordinate Timber
Harvesting Plans (THPs).
Required for all commercial timber harvesting ,aot olhe~vise
exempt.
Option for small low-impact operations meeting specified criteria

These counties have slightly different planning requirements.

Agency

Authority

BOF/CDF Same as Com~, .....
,, plus FPR o:,.~, t, ~’~L..~, leon. r~ule a, onenoum t~l;
912.9, Tech. Rule Addendum # 2; FPR 9 i 4; 914.2(d), (f); 9 ! 6.4(a), (b);
939.15
Same as above, plus FPR 926.14
Same as above, plus FPR 965.5(e), (0
Same as above, plus FPR 921.1 (a)
FPR 1091.6(c)

Programs

THP, MTHP,
PTIIP, NTM P
Same as above
Same as above
Same as above
Sustained Yield
Plan (SYP)

Implementation
Location

Statewide
Santa Cruz Co.
Monterey Co.
CZSTA
’" Statewide

BOF/CDF Same as component I; plus
FPR 895.1; 914.6(a), (b), (h); 914.7; 914.8(d); 915.1(b); 916.4(c); 916.7;
917.2(a); 917.3(b); 937.3(a); 957.3(a); 917.4(b), (c); 9 ! 7.5(b); 923. I(j);
923.2(n), (q), (r), (s), (t); 923.4(d), (e), (0, (g), (o); 923.5(e), (f), (h), 923.6;
Same as above, plus FPR 927. I ; 927.9; 927.1 l(b); 927.17
Same as above, plus FPR 925.1 ; 926.18; 965.5

THP, MTHP,
PTHP, NTMP

Statewide

Same as above
Same as above

Same as above, pius FPR921.3(c); 921.5(c); 961.3(b); 961.5(0

Same as above

Matin Co.
Santa Clara, Santa
Cruz, Monterey Co.
CZSTA

BOF/CDF

y

FPA 4551.5, 4551.7, 4562.5;
FPR 895. I ; 912.9, Tech. Rule Addendum #2; 913.1 (a); 913.4(a), (b);
913.6(b); 914; 914.7; 915; 915.3; 915.4; 917.3(d), (e)
Same as above, plus FPR 954.4
Same as above, plus FPR 921.3(c)
Same as above, plus FPR 913.8(b)

THP, MTHP,
PTHP, NTM P

Statewide

Same as above
Same as above
Same as above

Same as above, plus FPR 927.12(a)

Same as above

Southern District
CZSTA
Southern subdistrict
of Coast District
"¯
Marin Co

Notes

Agency

Authority

Programs

Implementation
Location

BOF/CDF Same as component I, plus FPR 912.5, Tech Rule Addendum #1; 912.9, TechTHP, MTHP,
Rule Addendum #2; 913.1(a), 914.2(d), (f), 914.6(c), 914.7, 916.4(a)
PTHP, NTMP
Same as above, plus FPR 921. I(a), 921.5(a), (b), 961.5(d)
Same as above
Same as above, plus FPR 913.8(b)
Same as above

Statewide

BOF/CDF

Same as component;
FPR 898; 912.9, Tech. Rule Addendum #2

Statewide

BOF/CDF

FPA 4562.7; 4582: 4593.3(b)
THP, MTHP,
FPR 895.1 ; 914,914 2,914.8; 916.3(c); 916.4(a), (d); 923; 923.1 ; 923.2(v);PTHP, NTMP
923.3; 923.5(a), (b), (d)
Same as above, plu,~ FPR 921. I(b); 921.5(a), (b), (c), (d); 961.5
Same as above
Same as above, plus FPR 926.16
Same as above
Same as above, plus 927.2(e); 965.1
Same as above
FPR 1091.6(c)
SYP

BOF/CDF

THP

FPA 4562.7(b), (f)
FPR 895.1; 914.8; 916.3(c); 916.4(c), (d); 923.2(e); 923.3(a), (c), (e)
FPR 926.16

BOF/CDF FPR 914.6(c); 923(c), (f); 923.1(d), (f), (g); 923.2
FPR 921.5(b)
FPR 927.1 i (a)
BOF/CDF FPR 895.1; 923. I(a), 923.2(t); 923.4(h)

Forestry
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CZSTA
Southern Subdisttict
of Coast District

Statewide
CZSTA
Santa Cruz Co
Matin, Monterey Co.
Statewide

THP, MTHP,
PTHP, NTMP
Same as above

Statewide

THP, MTHP,
PTHP, NTMP
Same as above

Statewide
CZSTA

Same as above

Matin Co

THP, MTHP,
PTHP, NTMP

Statewide

Santa Cruz Co.

Notes

BOF/CDF

FPR 898.1(b); 912.5, Tech. Rule Addendum #1; 914.2(d); 923(c), (d), (f), (g);
923. I(c), (d)

Agency

Authority

THP, MTHP,
PTHP, NTMP

Program

Local
governmeats

PZL (Gov. Code §§65000 et seq.) and CCA §30500

¯
¯
¯
¯

SWRCB/
RWQCB

PCWQCA

¯ NPSMP
° Basin Plans
¯ Cease and Desist Orders
¯ Cleanup and Abatement
Orders
¯ Admin. Civil Liability
Discharge to waters of the State
violations
Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

~

DFG

FGC § 5650

DHS

HSC § 116275 et seq.

DPR

Div. 1, Chapter 1.25, Div. V, PRC §5000 et seq.

General Plans/GP updates
LCPs/LCP amendments
Permits pursuant to above
Enforcement

Statewide

Implementation
Location
Statewide (LCP
policies/ordinances
apply in coastal
zone)

Local governments
adopt ordinances and
rules and make landuse decisions consistent
with State law.

Statewide

Statewide
Watersheds’
associated with
drinking water
sources

SPS

Assessment of potential
contaminating
activities in watershed;
self-determined
protection programs by
drinking water systems
and communities;
collection of data on
contaminants in
drinking water supplies
for the evaluation of
water quality.
DPR operates and
maintains units of the
SPS in forested areas.

Agency

Authority

Programs

BOF/CDF FPA 4551; 4562.7;
THP, MTHP,
FPR 895. I; 912.9, Tech. Rule Addendum # 2; 953.7; 915.2(b); 915.3(a); 916;THP, NTMP
916.2; 916.3(d); 916.4(a), (b), (c), (d); 916.5; 917.3(d); 923.1(h)
:Same as above, plus FPR 961.1 (a); 921.5(b); 921.6(c); 921.7
Same as above
Same as above, plus FPR 965.6
Same as above
SCC
PRC Chapter 6, Div 21
CREP

BOF/CDF FPA 4551; 4562.7;
THP, MTHP,
FPR 953.7; 914, 914.1(a), (c); 914.3(e); 915.3(a); 916; 916.2; 916.3(a), (b),THP, NTMP
(c), (e); 916.4(b), (c), (d); 915.5; 916.7; 923.2(v)
SCC
PRC Chapter 6, Div 21
CREP

BOF/CDF

SCC

FPA 4551; 4562.7;
FPR 895.1; 912.9, Tech. Rule Addendum #2; 953.7; 915.3(a); 916; 916.2;
916.3(0, (g); 916.4(b); 916.5; 917.3(d)
Same as above, plus FPR 921.6(c)
Same as above, plus FPR 927.12
PRC Chapter 6, Div 21

;1:1
o
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Implementation
Location
Statewide-Nonfederal lands
CZSTA
Monterey Co.
Coastal zone and
coastal watersheds,
statewide

Notes

The SCC may acquire
fee or less than fee
interests in land to
protect coastal streams
and wetlands.

Statewide

Coastal zone and
coastal watersheds,
statewide

The SCC may acquire
ee or less than fee
nterests in land to
rotect coastal streams
nd wetlands.

THP, NTMP
Same as above
Same as above
CREP

CZSTA
Marin Co.
Coastal zone and
coastal watersheds,
statewide

The SCC may acquire
ee or less than fee
nterests in land to
rotect coastal streams
nd wetlands.

Agency

Authority

Programs

Local
governments

PZL (Gov. Code §§65000 et seq.) and CCA §30500

¯
¯
¯
¯

SWRCB/
RWQCB

PCWQCA

DFG

FGC § 5650

DHS

HSC § 116275 et seq.

¯ NPSMP
¯ Basin Plans
¯ Cease and Desist Orders
¯ Cleanup and Abatement
Orders
¯ Admin. Civil Liability
Discharge to waters of the State
violations
Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

DPR

Div. I, Chapter 1.25, Div. V, PRC §5000 et seq.

y

General Plans/GP updates
LCPs/LCP amendments
Permits pursuant to above
Enforcement

~lmplementation
Notes
Location
Statewide (LCP
Local governments
policies/ordinances
adopt ordinances and
apply in coastal
rules and make landzone)
use decisions consistent
with State law. ~
Statewide

Statewide
Watersheds associated
with drinking water
sources

State parks

Assessment of
potential
contaminating
activities in
watershed; selfdetermined protection
programs by drinking
water systems and
commtmities;
collection of data on
contaminants in
drinking water
supplies for the
evaluation of water
quality.
DPR operates and
maintains units of the
SPS in forested areas.

BOF/CDF

Same as above

Same as above

Same as above

BOF/CDF

Same as above, plus FPR 895. I ;
923. I(f), (g); 923.2(h), (o)

Same as above

Same as above

BOF/CDF

FPR 916.3; 923; 923.3

BOF/CDF

FPR 914. l(a), (c); 916.3(a), (b), (c),
(e); 916.4(b), (c); 923.19(d);
923.2(g), (u)

BOF/CDF

FPR 916.7, 923.4(0, (k)

BOF/CDF

FPR 916.3(c); 923. I (h); 923.3(v)
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Agency

Authority

Programs

Notes

Local
governments

PZL (Gov. Code §§65000 et seq.) and CCA §30500¯
¯
¯

SWRCB/
RWQCB

PCWQCA

DFG

FGC § 5650

DHS

HSC § 116275 et seq.

DPR

Div. I, Chapter 1.25, Div. V, PRC §5000 et seq.

General Plans/GP updates
LCPs/LCP amendments
Permits pursuant to above
Enforcement
NPSMP
Basin Plans
Cease and Desist Orders
Cleanup and Abatement Orders
Admin. Civil Liability
Discharge to waters of the State
violations
Drinking water source assessment
and protection; drinking water
sampling and analysis; regulation
of public drinking water systems

Location
Statewide (LCP
policies/ordinances apply
in coastal zone)

Local governments adopt
ordinances and rules and
make land-use decisions
consistent with State law.

Statewide
Watersheds associated
with drinking water
sources

SPS

Assessment of potential
contaminating activities in
watershed; self-determined
protection programs by
drinking water systems and
communities; collection of
data on contaminants in
drinking water supplies for
the evaluation of water
quality.
DPR operates and maintains
units of the SPS in forested
areas.

BOF/CDF FPR 923; 923.4(a), 0a), (g); 923.8

Same as above

Statewide

BOF/CDF FPR 923.3(d); 923.4(b), (f), (g); 923.8

THP, MTHP, PTHP, NTMP

Statewide

Same as above
BOF/CDF FPR 916.3; 923,923.4(h)

Same as above

Same as above

BOF/CDF

FPR 923.2(h); 923.3(e); 923.4(n)

Same as above

Same as above

Agency
Local
governments

Authority
PZL (Gov. Code §§65000 et seq.) and CCA §30500¯
¯
¯

SWRCB/
RWQCB

PCWQCA

DFG

D&G Code §5650

Forestry

Programs
Implementation Location
General Plans/GP updates
Statewide (LCP
LCPs/LCP amendments
policies/ordinances apply
Permits pursuant to above
in coastal zone)
Enforcement
¯ NPSMP
Statewide
¯ Basin Plans
¯ Cease and Desist Orders
¯ Cleanup and Abatement Orders
¯ Admin. Civil Liability
Discharge to waters of the State Statewide
violations
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Notes
Local governments adopt
ordinances and rules and
make land-use decisions
consistent with State law.

DHS

HSC § 116275 et seq.

DPR

Div. I, Chapter 1.25, Div. V, PRC §5000 et seq.

Drinking \vater source assessment
and protection; drinking water
sampling and analysis; regulation
of public drinking water systems

Watersheds associated
with drinking water
sources

SPS

Assessment of potential
contaminating activities in
watershed; self-determined
protection programs by
drinking water systems and
communities; collection of
data on contaminants in
drinking water supplies for
the evaluation of water
quality.
DPR operates and maintains
units of the SPS in forested
areas.

Agency

BOF/CDF

BOF/CDF

BOF/CDF

Authority

Programs

FPA 4562.7; FPR 914.2(f);
THP, MTHP, PTHP,
914.3(e);916.3(c); 916.4(d), (e)
NTMP
Same as above, plus FPR 921. ! (a)
Same as above
FPA 4516.5(a); FPR 925.5; 926.16; 927.3; Same as above
928.3

FPR 923. l(d), (f); 923.5(f)

Implementation
Location

Statewide
CZSTA
Santa Clara, Santa
Cruz, Matin,
Mateo Co

THP, MTHP, PTHP,
NTMP

Statewide

FPR 914.1(a), (c); 914.2(e); 916.3(a), (b) THP, MTHP, PTHP,
916.4(c)
NTMP

Statewide

BOF/CDF

FPR 914.5

THP, MTHP, PTHP,
NTMP

Same as above

BOF/CDF

Same as above

THP, MTHP, PTHP,
NTMP

Statewide

Forestry
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Notes

Authority

Agency

Program

BOF/CDF

FPR 914; 914.1(a), (c); 914.2(a); 916.3(c), THP, MTHP, PTHP,
(e); 916.4(c), (d), (e), (f)
NTMP

BOF/CDF

FPR 914; 914.2(a), (i); 914.6 (c), (e), (f); THP, MTHP, PTHP,
NTMP
914.8(b); 916.3(c); 916.4(d), (0

:/CDF

FPR 914.2(b), (f); 914.3(e)
FPR 921.5(a)

Agency
Local governments

Authority
PZL (Gov. Code §§65000 et seq.) and
CCA §30500

SWRCB/RWQCB

PCWQCA

DFG

FGC § 5650

|:o

TH P, MTHP, PTHP,
NTMP
Same as above

Programs
¯ General Plans/GP
updates
. LCPs/LCP amendments
¯ Permits pursuant to
above
¯ Enforcement
¯ NPSMP
¯ Basin Plans
¯ Cease and Desist Orders
¯ Cleanup and Abatement
Orders
¯ Admin. Civil Liability
Discharge to waters of the
State violations

Implementation
l.ocation
Statewide

Notes

Statewide

Statewide
CZSTA

Implementation
Location
Statewide (LCP
policies/ordinances
apply in coastal
zone)

Statewide

Statewide

Notes
Local governments adopt
ordinances and rules and make landuse decisions consistent with Slate
law.

DHS

HSC § 116275 et seq.

DPR

Div. I, Chapter 1.25, Div. V, PRC §5000 et
seq.

Forestry

Drinking water source
assessment and protection;
drinking water sampling
and analysis; regulation of
public drinking water
systems

Watersheds
associated with
drinking water
sources

SPS
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Assessment of potential
contaminating activities in
watershed; self-determined
protection programs by drinking
water systems and communities;
collection of data on contaminants in
drinking water supplies for the
evaluation of water quality.
DPR operates and maintains units of
the SPS in forested areas.

BOF/CDF

FPA 4551.5, 4551.7, 4562.5; FPR 895.1; 914, 914.2(d), THP, PTHP, NTMP
(e), (f), (j), 915,915.1(a); 915.2; 915.3

Statewide

CA has extensive restocking
requirements not included in MMs.
BOF/CDF
BOF/CDF
BOF/CDF

Same as above, plus FPR 914.2(k), 954.4
Same as above, plus FPRA 921.3(b), (c)
Same as above, plus FPR 913.8(b)

Same as above
Same as above
Same as above

BOF/CDF

Same as above, plus FPR 927.9

Same as above

Southern District
CZSTA
Southern subdistrict
of Coast District
Matin Co.

BOF/CDF

CA has no equivalent requirement

OF/CDF

FPR 915.3(a), 916.4(c), (d)

BOF/CDF

FPR 914; 914.2(e), (f), (j); 915; 915.3(a); 916.3(a), (b) THP, MTHP, PTHP,
NTMP

Statewide

BOF/CDF

FPR 914.7; 915.1(b)

THP, PTHP, NTMP

Statewide

BOF/CDF

FPR 914.2 (e); 915.3(a)

THP, MTHP, PTHP,
NTMP

Statewide

BOF/CDF

FPR 915; 915.3(a), 916.3(d); 916.4(c), (d)

THP, PTHP, NTMP

Statewide

BOF/CDF

FPR 915; 915.3(a); 916.4(c), (d)

THP, PTHP, NTMP I Statewide

FOl

Site preparation using fire is
addressed in MM 2.0 G.

THP, PTHP, NTMP

Agency
Local
governments

SWRCB/
RWQCB

DFG

Authority
rLt, t’,Juv. ~oae 99t~3uoo et seq.) and CCA §30500

PCWQCA

FGC § 5650

Liability

DHS

HSC § i 16275 et seq.

’~PR

Div. 1, Chapter 1.25, Div. V, PRC §5000 et seq.

Forestry
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Programs
¯ General
Plans/GP
updates
¯ LCPs/LCP
amendments
¯ Permits pursuant
to above
¯ Enforcement
NPSMP
Basin Plans
Cease and Desist
Orders
Cleanup and
Abatement Orders
Admin. Civil
Discharge to
waters of the State
violations
Drinking water
source assessment
and protection;
drinking water
sampling and
analysis;
regulation of
9ublic drinking
water systems

Implementation
Location
Statewide (LCP
policies/ordinances
apply in coastal
zone)

Notes
l,ocal governments adopt
ordinances and rules and make
land-nse decisions consistent
with State law.

Statewide

Statewide

Watersheds
associated with
drinking water
sources

SPS

Assessment of potentiaT-~
contaminating activities in
watershed; self-determined
~rotection programs by
drinking water systems and
communities; collection of data
on contaminants in drinking
water supplies for the
evaluation of water quality.
DPR operates and maintains
units of the SPS in forested

Agency
BOF/CDF

Authority
Programs
Implementation Location
FPA 4551.5,4551.7;
THP, PTHP, NTMP Statewide
FPR 895.1; 915.2(a), (b); 915.3(a); 916.4(b);
916.5(e);917.3(d);937.3(c);957.3(c)
Same as above, plus FPR 921.6(b); 961.6
Same as above
CZSTA
Same as above, plus FPA, 4527, 4562;
Same as above
Marin Co.
FPR 927.12(a)

BOF/CDF

PRC 4423;
FPR 915.2; 917.3; 937.3; 957.3
FPR 917.4(d)

THP, MTHP,
PTHP, NTMP
Same as above

FPR 957.4(d)

Same as above

Southern Subdistrict of Coast
District
High Use Subdistrict of
Southern District

FPR 914; 914.6(c), (e), (g), (h); 915.1

THP, MTHP,
PTHP, NTMP

Statewide

BOF/CDF

BOF/CDF

Notes
CA has extensive logging-related fire
hazard reduction requirements not in
MMs.

Statewide

CDF Fire Protection Statewide
Program

CA has no BMPs for \vildfire suppression
as this is an emergency situation, not a
land use.

Agency
~ PCWQCA
RWQCB

Authority

Programs
NPSMP
Basin Plans
Cease and Desist
Orders
¯ Cleanup and
Abatement Orders
¯ Admin, Civil
Liabilily
Discharge to waters of
the State violations
¯
¯
¯

t~rG

r t.i~, ~ 5650

DHS

HSC § 116275 et seq.

DPR

Div. 1, Chapter 1.25, Div. V, PRC §5000 et
seq.

Forestry

Drinking water source
assessment and
protection; drinking
water sampling and
analysis; regulation of
public drinking water
systems

51

Implementation Location
Statewide

Notes

Statewide
Watersheds associated
with drinking water
sources

SPS

Assessment of potential contaminating
activities in watershed; self-determined
protection programs by drinking water
systems and communities; collection of
data on contaminants in drinking water
supplies for the evaluation of water
quality.
DPR operates and maintains units of the
SPS in forested areas

Agency

SCC

Authority
FPR 914; 914.2(I);
914.6(a), (b), (f); 916.7,
923.2(m); 923.3(d);
923.4(i); 923.5(0;
923.8(b)
PRC Chapter 6, Div 21

CREP

Coastal zone and coastal
watersheds, statewide

SCC implements
revegetation eftbrts to
enhance coastal streams
and wetlands.

BOF/CDF
SCC

FPR 916.7
PRC Chapter 6, Div 21

THP, MTHP, PTHP, NTMP
CREP

Statewide
Coastal zone and coastal
watersheds, statewide

Same as above.
SCC implements
revegetation efforts to
enhance coastal streams
and wetlands.

BOF/CDF

FPR 916.7; 923.3(m) ;
923.5(0
PRC Chapter 6, Div 21

BOF/CDF

SCC

Programs
THP, MTHP, PTHP, NTMP

THP, MTHP, PTHP, NTMP
CREP

Implementation Location
Statewide

Statewide
Coastal zone and coastal
watersheds, statewide

Notes
The only pertinent FPRs
are statewide.

Same as above.
SCC implements
revegetation efforts to
enhance coastal streams
and wetlands.

Agency
t.o,~m governmems

Authority
PZL (Gov. Code
§§65000 et seq.) and CCA
§30500

SWRCB/RWQCB

PCWQCA

DFG

FGC § 5650

DHS

HSC § 116275 et seq.

DPR

Div. I, Chapter 1.25, Div.
V, PRC §5000 et seq.

Forestry

Programs
General Plans/GP updates
LCPs/LCP amendments
Permits pursuant to above
Enforcement
NPSMP
Basin Plans
Cease and Desist Orders
Cleanup and Abatement
Orders
¯ Admin: Civil Liability
Discharge to waters of the
State violations
Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems
¯
¯
¯
¯
¯
¯
¯
¯

Implementation Location
Statewide (LCP
policies/ordinances apply in
coastal zone)
Statewide

Statewide
Watersheds associated with
drinking water sources

SPS
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Notes
Local governments adopt
ordioances and rules and
make land-use decisions
consistent with State law.

Assessment of potential
contaminating activities
watershed; selfdetermined protection
programs by drinking
water systems and
communities; collection of
data on contaminants in
drinking water supplies
for the evaluation of water
quality.
DPR operates and
maintains units of the SPS
In forested areas

Agency
CDPR’ and CAC

Authority
3CCR §
6530-65342

CDPR and CAC

3CCR
§6550-6557

Same as above

CDPR and CAC

3CCR
§660O-6620,
6622-6627

Same as above

Programs

Implementation Location
Statewide, via county farm
advisors

Same as above

Notes
’ BOF/CDF have no attthority to
regulate pesticide or fertilizeruse.
.
zApphcable
requIrements are set
forth in FAC, Title 3, Division 6,
Pesticides and Pest Control
Operations

Agency
Local governments

SWRCB/RWQCB

DFG
DHS

DPR

Forestry

Authority
PZL (Gov.
Code
§§65000 et
seq.) and
CCA
§30500

Programs
General Plans/GP
updates
¯ LCPs/LCP
amendments
¯ Permits pursuant to
above
¯ Enforcement
PCWQCA
NPSMP
Basin Plans
Cease and Desist Orders
Cleanup and Abatement
Orders
Admin. Civil Liability
FGC § 5650 Discharge to waters of
the State violations
HSC § 11627 Drinking water source
et seq.
assessment and
protection; drinking
water sampling and
analysis; regulation of
public drinking water
systems
¯

Div. I,
Chapter
i.25, Div. V,
PRC §5000
et seq

Implementation Location
Statewide (LCP
policies/ordinances apply in
coastal zone)

Statewide

Statewide
Watersheds associated with
drinking water sources

SPS

55

Notes
Local governments adopt ordinances
and rules and make land-use decisions
consistent with State law.

Assessment of potential
contaminating activities in watershed;
self-determined protection programs
by drinking water systems and
communities; collection of data on
contaminants in drinking water
supplies for the evaluation of water
quality.
DPR operates and maintains units of
the SPS in forested areas.

~gcnt;y
BOF/CDF

[

,’~utnor=ty
FPR 895. I ; 912.9,
Tech. Rule Addendum
#2; 915.1(b); 916.3(c),
(d); 923(d); 923.2(r);
923.5(e)
Same as above, plus
FPR 953.7; 939.15;
959.15(b)
Same as above, plus
FPR 921.5(c), 961.5(0
Same as above, plus
FPR 927. I I

Agency
Local governments

Authority
PZL (Gov. Code
§§65000 et seq.) and
CCA §30500

SWRCB/RWQCB

PCWQCA

DFG
DHS

FGC § 5650
HSC
§116275 et seq.

DPR

Div. I, Chapter 1.25,
Div. V, PRC §5000 et
seq.

Programs
THP, MTHP, PTHP, NTMP

Implementation Locatio~
Statewide

Same as above

Norlhern and Southern
Districts

Same as above

CZSTA

Same as above

Matin Co.

Programs
¯ General Plans/GP updates
¯ LCPs/LCP amendments
¯ Permits pursuant to above
¯
Enforcement
¯
NPSMP
¯
Basin Plans
¯
Cease and Desist Orders
¯
Cleanup and Abatement Orders
¯
Admin. Civil Liability
Discharge to waters of the State violations
Drinking water source assessment and
9rotection; drinking water sampling and
analysis; regulation of public drinking
water systems

Notes
FPR 1090 and 1092, respectively,
require that NTMPs and PTHPs
comply with all operational and
some informational THP
requirements.

~
Implementation Location
Notes
Statewide (LCP
Local governments adopt
policies/ordinances
ordinances and rules and make
apply in coastal zone)
land-use decisions consistent with
State law.
Statewide

State,vide
Watersheds associated
with drinking water
sources

SPS

Assessment of potential
contaminating activities in
watershed; self-determined
)rotection programs by drinking
water systems and communities;
collection of data on contaminants
in drinking water supplies for the
evaluation of water quality.
DPR operates and maintains units
of the SPS in forested areas.

Agency
BOF/CDr

Forestry

Authority
r~’~. ~lo.o(a)(l)(l:)

Programs
THP, MTHP, PTHP, NTMP

Implementation Location
Statewide

FPR 016. I 0

Same as above

Statewide

FPR 1050

Same as above

Statewide

FPA 4588

Same as above

Statewide

FPA 4588, 5604

Same as above

Statewide

FPA 4551 3(b);
FPR 10918
All above cttations

SYP

Statewide

Long Term Monitoring Program (LTMP)

Statewide
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Notes
Requires post-operation evaluation
of alternative Watercourse and
Lake Protection Zone (WLPZ)
practices.
AIlows post-operation evaluation
of domestic water supply
protection.
Requires post-harvest inspection of
erosion control maintenance and
fimctioning.
Requires post-harvest inspection of
stock success
Requires post-operations
inspections of timber operation
compliance with specifications.
Requires continuous monitoring o~:SYP compliance and effectiveness.
Voluntary program specifically
Implementing this MM on a
randomly selecled set of TttPs
each year.

Agency
:~w~t.,,t~/l~wi,~tsts

Authority
P(SW~CSA

DFG
DHS

FGC § 5650
HSC
§116275 et seq.

DPR

Div. I, Chapter 1.25,
Div. V, PRC §5000 et
seq.

Agency

F

y

I

Authority

Programs
Forest Activities Program
¯ NPSMP
¯ Basin Plans
¯ Cease and Desist Orders
¯ Cleanup and Abatement Orders
¯ Admin. Civil Liability
Discharge to waters of the State violations
Drinking water source assessment and
protection; drinking water sampling and
analysis; regulation of public drinking
water systems

Implementation Location
Statewide
¯
¯

Statewide
Watersheds associated
witl~ drinking water
sources

SPS

I

Programs

I Implementation Location I

Notes
Participation in LTMP with
CDF
Some surveillance monitoriug
Some compliant-driven
monitoring.

Assessment of potential
contaminating activities in
watershed; self-determined
protection programs by drinking
water systems and communities;
collection of data on contaminants
in drinking water supplies for Ihe
evaluation of water quality.
DPR operates and maintains units
of the SPS in forested areas.

Notes

] The SWRCB, CCC, and other State agencies have identified 15 MMs to address
urban nonpoint sources of pollution that affect State waters. With approximately
80% of the nation’s population living in coastal areas, California’s MMs to address urban sources of
nonpoint pollution:
, controlling polluted runoff in
urban areas is a challenge. Negative impacts 3.1 Runoff from Develooing Areas
A. Watershed Protection
of urbanization on coastal and estuarine
B. Site Development
waters are well documented in a number of
C.
New Deve!opment
sources, including ,-ahfornla s CWA
3.2 Runoff from Construction Sites
§305(b) and §319 reports and the NationA. Construction Site Erosion and Sediment
wide Urban Runoff Program.
Control
B.
Construction
Site Chemical Control
Major pollutants found in runoff from urban
areas include sediment, nutrients, oxygen- 3.3 Runoff from Existing Development
A. Existing Development
demanding substances, road salts, heavy
metals, petroleum hydrocarbons, pathogenic 3.40nsite Disposal Systems (OSDSs)
A. New OSDSs
bacteria, and viruses. Suspended sediments
B. Operating OSDSs
constitute the largest mass of pollutant
3.5
Transportation Development (Roads,
loadings to receiving waters from urban
Hitzhways, and Bridles)
areas. Construction is a major source of
A. Planning, Siting, and Developing Roads
sediment erosion. Petroleum hydrocarbons
and Highways
result mostly from automobile sources.
B. Bridges
Nutrient and bacterial sources include
C. Construction Projects
garden fertilizers, leaves, grass clippings, pet D. Chemical Control
wastes, and faulty septic tanks. As
E. Operation and Maintenance
F. Road, Highway, and Bridge Runoff
population densities increase, a correspondSystems
ing increase occurs in pollutant loadings
generated from human activities. Many of 3.6 Education/Outreach
A. Pollution Prevention/Education: General
these pollutants enter surface waters via
Sources
runoff without undergoing treatment.

I~

Urban runoff management requires that several objectives be pursued simultaneously. These
objectives include the following (American Public Works Association, 1981):
¯ Protection and restoration of surface waters by the minimization of pollutant loadings and
negative impacts resulting from urbanization;
¯ Protection of environmental quality and social well-being;
¯ Protection of natural resources, e.g., wetlands and other important aquatic and terrestrial
ecosystems;
¯ Minimization of soil erosion and sedimentation problems;
¯ Maintenance of the predevelopment hydrologic conditions;
Urban
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¯
¯

Protection of ground-water resources;
Control and management of runoff to reduce or prevent flooding; and

¯

Management of aquatic and riparian resources for active and passive pollution control.

Management Measures:
The control of urban NPS pollution requires the use of two primary strategies: the prevention of
pollutant loadings and the treatment of unavoidable loadings. California’s urban management
measures are organized to parallel the land use development process in order to address the
prevention and treatment of NPS pollution !oadings during all phases of urbanization; this
strategy relies primarily on the watershed approach, which focuses on pollution prevention or
source reduction practices. Emphasizing pollution prevention and source reduction practices over
treatment practices is favored because conducting education practices and incorporating pollution
prevention practices into project planning and design activities are generally more effective,
require less maintenance, and are more cost-effective in the long term than treatment strategies.
Treatment strategies should only be used to address unavoidable loadings or where they are truly
cost-effective.
The major opportunities to control NPS loadings occur during the following three stages of
development: (1) the siting and design phase, (2) the construction phase, and (3) the postdevelopment phase. Before development occurs, land in a watershed is available for a number of
pollution prevention and treatment options, such as setbacks, buffers, or open space
requirements, as well as wet ponds or constructed urban runoff wetlands that can provide
treatment of the inevitable runoff and associated pollutants. In addition, siting requirements and
restrictions and other land use ordinances, which can be highly effective, are more easily
implemented during this period. After development occurs, these options may no longer be
practicable or cost-effective. MMs 3.1A through 3.1C address the strategies and practices that
can be used during the initial phase of the urbanization process.
The control of construction-related sediment loadings is critical to maintaining water quality. The
implementation of proper erosion and sediment control practices during the construction stage
can significantly reduce sediment loadings to surface waters. MMs 3.2A and 3.2B address
construction-related practices.
After development has occurred, lack of available land severely limits the implementation of
cost-effective treatment options. MM 3.6A focuses on improving controls for existing surface
water runoff through pollution prevention to mitigate nonpoint sources of pollution generated
from ongoing domestic and commercial activities.

Urban
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IMPLEMENTATION AUTHORITIES
Urban Management Measures
3.1

Runoff from Developing Areas
A. Watershed Protection
B. Site Development
C. New Development

3.2

Runoff from Construction Sites
A. Construction Site Erosion and Sediment Control
B. Construction Site Chemical Control

3.3

Runoff from Existing Development
A. Existing Development

3.4

Onsite Disposal Systems (OSDSs)
A. New OSDSs
B. Operating OSDSs

3.5

Transportation Development (Roads, Highways, and Bridges)
A. Planning, Siting, and Developing Roads and Highways
B. Bridges
C. Construction Projects
D. Chemical Control
E. Operation and Maintenance
F. Road, Highway, and Bridge Runoff Systems

3.6 Edncation/Outreach
A. Pollution Prevention/Education: General Sources

o~

Urban
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Develop a watershed protection program to:
1. Avoid conversion, to the extent practicable, of areas that are particularly susceptible to erosion and sediment loss;
2. Preserve areas that provide important water quality benefits and/or are necessary to maintain riparian and aquatic biota:
3. --Protect to the extent practicable the natural integrity of water bodies and natural drainage systems associated with site development--including roads,
highways, and bridges;
~
4. Limit increases of percent impervious surfaces; and
5. Provide education and outreach to address sources or nonpoint pollution.
Agency
Authority
Programs
I
SWRCB/RWQCBs ¯ CWA (33 USC § 1251 et
SWDP (CWA § 402)
seq.)
¯ General Industrial and
¯ PCWQCA (WC §§ 13000 et
Construction Activities Storm
seq.)
Water Permits
¯ CWA §401
¯ MSWP
¯ CEQA (PRC §§21000 to
TMDL Program [pursuant to
21177)
CWA § 303(d)]
Water Quality Certification
[pursuant to CWA §401 for
discharges of dredge and fill
materials]

[ Implementing Area
SWDP applies to:
¯ cities >100,000
pop. (Phase !)
¯ cities of 50,000 100,000 pop.
(Phase 11)
TMDL programs
apply in CWA §
303(d)-Iisted
watersheds,
Water Quality
Certification applies
CEQA--Environmental Review to waters of the U.S.
statewide and
individual projects.
CEQA--Statewide

Notes
NPDES Permits (Phase I):
¯ major industrial facilities;
¯ large/medium municipalities separate
storm sewer systems
¯ conslruction sites that disturb 5 or more
acres.
NPDES Permits (Phase II):
¯ smaller municipalities
¯ construction sites that disturb I to 5
acres.
TMDL goals include: identify pollution
sources in watersheds; allocate pollution
control responsibilities \vhere water
quality goals are not met.
CWA §401--Water quality certification is
required for most watershed level
developments (e.g., HCPs, planned
community developments)
CEQA--Comments on general plans,
watershed level developments, and project
specific impacts.

Sound watershed management requires that both structural and nonstructural measures be employed to mitigate the adverse impacts of storm water.
Nonstructural Management Measures 3.1A (Watershed Protection) and 3. I B (Site Development) can be effectively used in conjunction with Management
Measure 3. I C (New Development) to reduce both the short-and long-term costs of meeting the treatment goals of this management measure.
t.

,

Regional
Authorities (e.g.,
ABAG, AMBAG,
SCAG, SANDAG)

CWA § 208

Areawide water quality control
plans

Regionally

SCC

PRC Chapter 6, Div 21

CREP

Coastal zone and
coastal watersheds,
state\vide

Agency
SWRCB/RWQCB

Authority
PCWQCA(WC §§ 13000 et
seq.)

Programs
¯ WQCPs (Basin Plans)
¯ WDRs
¯ NPSMP
¯ WMI

Implementing Area
Statewide

DPR
DHS

Urban

Div. I, Chapter 1.25, Div. V,
PRC §5000 et seq.
HSC §116275 et seq.
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SPS
Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

Watersheds
associated with
drinking water
sources

Regional authorities conduct areawide
water quality control efforts. Though
dated, § 208 plans can provide a starting
point for identifying problems in specific
watersheds.
SCC (I) implements watershed plans to
protect and enhance natural resources and
preserve open space and(2) helps to
acquire sensitive lands to protect water
quality and preserve natural resources.

Orders; Administrative Civil Liability
¯ RWQCBs have primary responsibility
for individual permitting, inspection
and enforcement.
¯ NPSMP’s 3-tier approach to manage
NPS pollution: Tier i, Voluntary
Implementation of management
practices, Tier 2, Regulatory-Bascd
Encouragement of management
practices, Tier 3, Eflluent Limitatio~s.
DPR operates and maintains units of the
SPS in urban areas.
Assessment of potential contaminating
activities in watershed; self-determined
~rotection programs by drinking water
systems and communities; collection of
data on contaminants in drinking water
supplies for the evaluation of water
quality.

State/local/federal
agency participation in CA’s
¯ NMSs
¯ NERRs
¯ NEPs

* MPRSA (16 USC § 1431 et ¯ MBNMSWQPP
¯ SMBRP
seq.)
¯ CZMA § 315
¯ SFEP
¯ CWA § 320 (33 USC § 1330)

NMSs:
¯ Monterey Bay
¯ Channel Islands
¯ Cordell Bank/
Gulf of the
Farallones
NERRs:
¯ Elkhorn Slough
¯ Tijuana River
NEPs:
¯ SMB, SFB and
Morro Bay

* The MBNMS WQPP is a collaborative
effort of federal, State, and local
agencies, and public and private groups
to address NPS pollution in the region’s
watersheds. A MOA has been signed
by: NOAA; USEPA, Region 9;
CalEPA; SWRCB; RWQCB 2 (SFB);
RWQCB 3 (Central Coast); CCC; and
AMBAG.

Plan, design, and develop sites to:
!. Protect areas that provide important water quality benefits, necessary to main riparian and aquatic biota, and/or are particularly susceptible to erosion and
sediment loss;
2. Limit increases of impervious areas;
3. Limit land disturbance activities such as clearing and grading, and cut-and-fill to reduce erosion and sediment loss; and
4. Limit disturbance of natural drainage features and vegetation.
Agency
Authority
Programs
I
I Implementing Area
Notes
SCC
PRC Chapter 6, Div 21
CREP
! Coastal zone and
The SCC helps to acquire sensitive lands
coastal watersheds,
’ to protect water quality and preserve
statewide
natural resources.
SWRCB
CWA Title VI
SRF
Statewide
Loans for acquisition of sensitive lands to
protect water quality and preserve nattu-~d
resources.
SWRCB/RWQCB
CEQA (PRC §§21000 to 21177) Environmental Review
Statewide
Comments on specific projecl.
SWRCB/RWQCB !CWA §401
WQCrP
Statewide
Regulate specific projects involving
dredge or fill materials.

Part (1): By design or performance:
(a) After construction has been completed and the site is permanently stabilized, reduce the average annual TS$ Ioadings by 80% (for the purposes of
this measure, an 80% TSS reduction is to be determined on an average annual basis); or
(b) Reduce the post-development Ioadings of TSS so that the average annual TSS loadings are no greater than pre-development Ioadings.
Part (2): To the extent practicable, maintain post-development peak runoffrate and average volume at levels that are similar to pre-development levels.
Agency
SCC

SWRCB/RWQCB

Urban

Authority
]
’ PRC Chapter 6, Div 21

CWA §402(p)

Programs

I
CREP

Storm water municipal and
construction permits
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Implementing Area
Coastal zone and
coastal watersheds,
statewide
Statewide

Notes
The SCC helps to acquire sensitive lands
to protect water quality and preserve
natural resources.
Post-construction provisions of 402(p)

specifies ~ erosion and sediment control provisions.
Agency
Various State and
Local

]

Authority
¯ CEQA (PRC 3§ 21000 et
seq.)
¯ CEQA Guidelines (Title 14
CCR 3§ 15000 et seq.)
Cities/Counties(CA ¯ PLZ (Gov. Code 3§ 65000 et
contains 58 counties
seq.)
and approximately ¯ SMA (Gov. Code §3 66410 et
4611 incorporated
seq.)
¯ CCA § 30500
cities.)

SWRCB/RWQCBs

¯ CWA (33 USC § 1251 et
seq.)
¯ PCWQA (WC §§ 13000 et
seq.)
¯ CEQA (PRC §§21000 to
21177
¯ PCWQCA

Programs
Environmental review of
"projects" using Initial Study
(Environmental Checklists),
E1R, or Negative Declaration
¯ General Plans/GP updates
¯ LCPs/LCP amendments
¯ Zoning ordinances
¯ Subdivision ordinances
¯ Permits pursuant to above
¯ Enforcement

Implementing Area ]
Notes
’ Statewide
EIR, or Negative Declaration should
identify mitigation measures to control
erosion and sedimentation during and after
construction.
¯ Statewide
Cities/counties can adopt ordinances/rules
¯ LCP policies/
and make land-use decisions consistent
ordinances apply with State law. Enforcement tools include:
in coastal zone
inspections; fines; infractions;
misdemeanors; stop work orders; and
general police powers to protect public
health, safety and welfare and declare,
prohibit, and abate nuisances.
SWDP (CWA § 402)
SWDP applies to:
NPDES Permits (Phase !):
¯ General Industrial and
¯ cities >100,000
¯ major indnstrial facilities;
Construction Activities Storm
¯ large/medium municipalities separate
pop. (Phase I)
Water Permits
¯ cities of 50,000 storm sewer systems
¯ MSWP
100,000 pop.
¯ construction sites that disturb 5 or more
TMDL Program [pursuant to
(Phase I1)
acres.
CWA § 303(d)]
TMDL programs
NPDES Permits (Phase II):
Water Quality Certification
apply in CWA §
¯ smaller municipalities
[pursuant to CWA §401 for
303(d)-Iisted
¯ construction sites that disturb 1 to 5
discharges of dredge and fill
watersheds,
acres.
materials]
Water Quality
TMDL goals include: identify pollution
CEQA--Environmental Review ’Certification applies sources in watersheds; allocate pollution
PCWQCA--WDR §13225
statewide,
control responsibilities where water
CEQA and
quality goals are not met.
PCWQCA-CEQA--Provide comments on
Statewide
construction impacts of projects.
PCWQCA--For communities <50,000
also use as suppplement to §402(p).

t..t~t~

BCDC

DFG

¯ (.2CA (PRC §9 30000 et seq.) ¯
¯ CCC Administrative
,¯
Regulations (Title 14 CCR §§
13000 et seq.)
¯
¯ CCMP pursuant to CZMA (16
USC 9§ 1451 et seq.)
¯
¯ MPA (Gov. Code §§ 66600 et ¯
seq.), including SFB Plan
¯ SMPR (PRC §9 29000 et
¯
seq.)
¯ CCMP pursuant to CZMA (16
USC 99 1451 et seq.)
¯
¯
FGC 9§ ! et seq.
:¯
¯ § 1600-1607

_

Urban
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Coastal development permits
LCP certification/
amendments
Federal consistency: review
of federal actions affecting
land or water uses or natural
resources of the coastal zone
Enforcement
Designation of priority uses
adjacent to SFB
Pemfitting: development
permits and marsh
development permits
Federal consistency authority
Enforcement
Streambed alteration permits
for grading, filling, dredging
activities in State waters or
stream beds

¯ Enforcement tools include: issue cease
& desist/restoration orders; file
complaint for civil penalties.
¯ CCC certifies LCPs prepared by coastal
cities/counties.
¯ Federal projects, permits and licenses
must be tbund consistent with the
CCMP betbre they are implemented.
SFB (shoreline areas ¯ Enforcement and federal consisten.cy
within I00 ft. of
authorities are similar to those of CCC.
SFB; tidal areas and
specified tributaries;
Suisun Marsh)

Coastal zone
(includes tidelands,
submerged lands,
. public trust lands).

Statewide: State
i waters or stream
beds

~ ¯ FGC focuses on problems such as
control of erosion and sedimentation
from grading, golf courses, road cuts,
construction sites, etc.

Agency
:SWRCB/RWQCB

Authority
PCWQCA (WC §§ 13000 et
seq.)

Programs
¯ WQCPs (Basin Plans)
¯ WDRs
¯ NPSMP
¯ WMI

DFG

FGC §§ Iet seq.
¯ § 5650
¯ §§ 12000-12002

¯ Enforcement
¯ Reporling

DPR

Div. I, Chapter 1.25, Div. V,
PRC §5000 et seq.
HSC §116275 et seq.

DHS

Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

Implementing Area
Notes
Statewide
¯ Enforcement tools: cleanup and
abatement/cease and desist orders;
admin, civil liability
¯ RWQCBs have primary responsibility
for indivi,tual permitting, inspection
and enforcement: may prohibit
discharges or place limits on discharge
characteristics, volume, area, or liming.
¯ NPSMP’s 3-tier approach to manage
NPS pollution: Tier !, VoluntaE,,
Implementation of managemen!
practices, Tier 2, Regulatory-Based
Encouragement of management
practices, Tier 3, Effluent Limitations.
¯ Enforcement: citations by DFG wardens
Statewide
¯ Reporting: DFG staff report chronic
(sublethal, long-term) water pollution
conditions to RWQCBs, and cooperale
in obtaining corrections or abatements
to the condition.
SPS
DPR operates and maintains units of the
SPS in urban areas.
Watersheds
Assessment of potential contaminating
associated with
activities in watershed; self-determined
drinking water
protection programs by drinking water
sources
syslems and communities; collection of
dala on contaminants in drinking water
supplies for the evaluation of water
, quality.

Part (I): Limit application, generation, and migration of toxic substances;
Part (2): Ensure the proper storage and disposal of toxic materials;
Part (3): Apply nutrients at rates necessary to establish and maintain vegetation without causing nutrient runoff to surface waters; and
Part (4): Prepare and implement, prior to the use or storage of toxic materials on site, an effective, approved chemical control plan or similar administrative
document that contains chemical control provisions (e.g., minimize use of toxic materials; ensure proper containment if toxic materials are to be
used/stored on site).

DTSC

Urban

¯ HSC §§ 58000 et seq.
¯ HSC §§ 25100 et seq.

Programs
Implementing Area
Notes
¯ Permits to Operate
¯ Statewide
DTSC is lead State agency for hazardous
¯ Hazardous Waste Facilities
waste management.
Permits
¯ DTSC issues permits to operate to any
¯ Site Mitigation Program and
person who stores, treats or disposes of
other hazardous waste
or otherwise manages "hazardous
cleanup programs
wasle."
¯ DTSC manages the cleanup of
hazardous waste sites, and regulates the
transport, treatment, storage, and
disposal of hazardous waste.
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Develop and implement watershed management programs to reduce runoffpollutant concentrations and volumes from existing development:
I. Identify priority local and/or regional watershed pollutant reduction opportunities (e.g., improve existing urban runoff control structures);
2. Specify a schedule for implementing appropriate controls;
3. Limit destruction of natural conveyance systems; and
4. Where appropriate, preserve, enhance, or establish buffers along surface water bodies and their tributaries.
Authority
I
Programs
Agency
cities/Counties (CA i ¯ PZL (Gov. Code §§ 65000 et ¯ General Plans/GP updates
contains 58 counties
seq.)
¯ LCPs/LCP amendments
¯ SMA (Gov. Code §§ 66410 et ¯ Zoning ordinances
and approximately
468 incorporated
¯ Subdivision ordinances
seq.)
cities.)
¯ CCA § 30500
’ ¯ Permits pursuant to above
¯ Enforcement

SWRCB/RWQCBs

CARB
CIWMB

Implementing Area
¯ Statewide
¯ LCP policies/
ordinances apply
in coastal zone

Notes
Cities/counties can adopt ordinances/rules
and make land-use decisions consistent
with State law. Enforcement tools include:
inspections; fines; infractions;
misdemeanors; stop work orders; and
general police powers to protect public
health, safety and welfare and declare,
prohibit, and abate nuisances.
¯ CWA (33 USC § 1251 et
SWDP
applies
to:
SWDP (CWA § 402)
NPDES Permits (Phase I):
¯ General Industrial and
seq.)
¯ cities >i00,000
¯ major industrial facilities;
¯ PCWQCA (WC §§ 13000 et
Construction Activities Storm
pop. (Phase i)
¯ large/medium municipalities separate
seq.)
Water Permits
¯ cities of 50,000 ~,;torm sewer systems
¯ MSWP
¯ construction sites that disturb 5 or more
100,000 pop.
TMDL Program [pursuant to
(Phase II)
acres.
CWA § 303(d)]
TMDL programs
NPDES Permits (Phase I1):
apply in CWA §
¯ smaller municipalities
¯ construction sites that disturb I to 5
303(d)-Iisted
watersheds,
acres.
TMDL goals include: identify pollution
sources in watersheds; allocate pollution
control responsibilities where water
quality goals are not met.
Congestion Management Plan Statewide: cities with Reduction in vehicle congestion can
pop.> 100,000
reduce pollution
¯ CIWMA (PRC §§ 40400Waste Reduction Program
Statewide at local
UnderCIWMA, 50% of waste generated
49620)
level
Statewide must be diverted from landfills
¯ CCR Title 14, Div. 7 and Title
by 2000 (using source reduction, hazard27, Div. 2
ous waste control, education.)

Agency
SWRCB/RWQCB

,
Authority
PCWQCA (WC §§ 13000 et
seq.)

Programs
¯ WQCPs (Basin Plans)
¯ WDRs
~o NPSMP
¯ WMI

DFG

FGC §§ 1 et seq.
¯ § 5650
¯ §§ 12000-12002

,’ Enforcement
¯ Reporting

DPR

Div. i, Chapter 1.25, Div. V,
PRC §5000 et seq
HSC §116275 et seq.

DHS

Urban
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Implementing Area
Statewide

Statewide

SPS
Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

Watersheds
associated with
drinking water
sources

Notes

¯ Enforcement tools: cleanup and
abatement/cease and desist orders;
admin, civil liability
* RWQCBs have primary responsibility
for individual permitting, inspection
and enforcement: may prohibit
discharges or place limits on discharge
characteristics, volume, area, or timing.
¯ NPSMP’s 3-tier approach to manage
NPS pollution: Tier l, Voluntary
Implementation of management
practices, Tier 2, Regulatory-Based
Encouragement of management
practices, Tier 3, Effluent Limitations.
¯ Enforcement: citations by DFG wardens
¯ Reporting: DFG staff report chronic
(sublethal, long-term) water pollution
conditions to RWQCBs, and cooperate
in obtaining corrections or abatements
to the condition.
DPR operates and maintains units of the
SPS in urban areas.
Assessment of potential contaminating
activities in watershed; self-determined
protection programs by drinking water
systems and communities; collection of
data on contaminants in drinking water
supplies for the evaluation of water
quality.

Part (i): Ensure that new OSDS are located, designed, installed, operated, inspected, and maintained to prevent the discharge of pollutants to the surface of
the ground and to the extent practicable reduce the discharge of pollutants into ground water. Where necessary to meet these objectives: (a)
discourage the installation of garbage disposals to reduce hydraulic and nutrient loadings; (b) install low-volume plumbing fixtures in new
developments or redevelopments as required by State law; and (c) encourage installation of low-volume plumbing fixtures in existing
developments. Implement OSDS inspection schedules for pre-construction, construction, and post-construction.
Part (2): Direct placement of OSDS away from unsuitable areas. Where OSDS placement away from unsuitable areas is not practicable, ensure that the
OSDS is designed or sited at a density so as not to adversely affect surface waters or ground water. Unsuitable sites include, but are not limited to,
areas (a) with poorly or excessively drained soils; (b) with shallow water tables or high seasonal water tables; (c) within floodplains; or (d) where
nutrient and/or pathogen concentrations in the effluent cannot be sufficiently treated or reduced before the effluent reaches sensitive water bodies.
Part (3): Establish protective setbacks from surface waters, wetlands, and floodplains for conventional as well as alternative OSDS. The lateral setbacks
should be based on soil type, slope, hydrologic factors, and type of OSDS. Where uniform protective setbacks can not be achieved, site
development with OSDS so as not to adversely affect water bodies and/or contribute to a public health nuisance.
Part (4): Establish protective separation distances between OSDS system components and groundwater. The separation distances should be based on soil
type, distance to ground water, hydrologic factors, and type of OSDS.
Part (5): Where conditions indicate that nitrogen-limited surface waters may be adversely affected by excess nitrogen Ioadings from ground water, prohibit
the installation of OSDSs or require the installation of OSDS that reduce total nitrogen Ioadings to meet water quality objectives.
Agency
Cities/Counties (e.g.,
local county or city
health departments,
sanitary districts,
planning
departments,
environmental health
departments)
.
Various State and
Local

Authority

Programs
HSC
¯ General Plans/GP updates
UPC
¯ LCPs/LCP amendments
HC
¯ Zoning ordinances
BC
¯ Subdivision ordinances
PZL (Gov. Code §§ 65000 et ¯ Permits pursuant to above
seq.)
¯ Enforcement
¯ SMA (Gov. Code §§ 66410 et
seq.)
¯ CCA § 30500
¯
¯
¯
¯
¯

¯ (CEQA (PRC §§ 21000 et
seq.)
¯ CEQA Guidelines (Title 14
CCR §§ 15000 et seq.)

Environmental review of
"projects" using Initial Study
(Environmental Checklists),
EIR, or Negative Declaration

Implementing Area ]
Notes
¯ Municipal areas
Local authorities determine OSDS criteria,
Statewide
and require permits and inspections.
¯ LCP policies/
Cities/counties can adopt ordinances/rules
ordinances apply
and make land-use decisions consistent
in coastal zone
with State law. Enforcement tools include:
inspections; fines; infractions;
misdemeanor-s; stop work orders; and
general police powers to protect public
health, safety and welfare and declare,
prohibit, and abate nuisances.
Statewide
Initial Study, EIR, or Negative Declaration
may identify mitigation measures to
address OSDS placement, operation, etc.

~pec~al o~stricts

* HSC § 6950-6981
¯ Gov. Code § 25210

¯ Waste\vater Disposal Zone
¯ County Service Area

District-wide

SWRCB/RWQCBs

PCWQCA, CWC Title 23

Basin Plans

Regionwide

RWQCBs

PCWQCA § 13269

CCC

BCDC

Establish MOUs with counties
Municipal areas
or other municipalities
Statewide
¯ CCA (PRC §§ 30000 et seq.) ¯ Coastal development permits Coastal zone
¯ CCC Administrative
¯ LCP certification/
(includes tidelands,
Regulations (Title 14 CCR §§
amendments
submerged lands,
13000 et seq.)
¯ Federal consistency: review
~ublic trust lands).
of federal actions affecting
land or water uses or natural
resources of the coastal zone
¯ Enforcement
¯ MPA (Gov. Code §§ 66600 et ¯ Designation of priority uses
I SFB (shoreline areas ’ ¯ Enforcement authority similar to that of
seq.), including SFB Plan
adjacent to SFB
within 100 ft. of
CCC.
¯ SMPA (PRC §§ 29000 et
¯ Permitting: development
SFB; tidal areas and
seq.)
permits and marsh
specified tributaries;
development permits
Suisun Marsh)
¯ Enforcement

Agency
SWRCB/RWQCB

Authority
PCWQCA (WC §§ 13000 et
seq.)

DFG

FGC §§ 1 et seq.
¯ § 5650
¯ §§ 12000- ! 2002

Urban

Special districts cau be established to
provide oversight and management of
OSDS
Basin Plans can include mini~num criteria
for siting, operation aud maintenance,
percolation rates, trenching, prohibition
zones, and other requirements.
Regional Boards can delegate to locals the
authority over OSDS
¯ Entbrcement tools include: issue cease
and desist! restoration orders; file
complaint for civil penalties.
° CCC certifies LCPs prepared by coastal
cities/counties.

73

Programs
¯ NPSMP

Statewide

¯ Enforcement
¯ Reporting

Statewide

¯ NPSMP’s 3-tier approach to manage
NPS pollution: Tier I, Voluntary
Implementation of management
practices, Tier 2, Regulatory-Based
Encouragement of management
practices, °rier 3, Effluent Limitations.
¯ Enforcement: citations by DFG wardens
¯ Reporting: DFG staff report chronic
(sublethal, long-term) water pollution
conditions to RWQCBs, and cooperate
in obtaining corrections or abatements
to the condition.

DHS

CWC (CWC) Title 22

DPR

Div. I, Chapter 1.25, Div. V,
PRC §5000 et seq
HSC § 116275 et seq.

!DHS

L

ODW

Statewide

~pS
Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

Watersheds
associated with
drinking water
sources

If monitoring indicates groundwater
contamination, DttS can order the public
water supply purveyor to cease using the
contaminated water supply as a source of
drinking water.
DPR operates and maintains units of the
SPS that have OSDS on site.
Assessment of potential contaminating
activities in watershed; self-determined
protection programs by drinking water
systems and communities; collection of
data on contaminants in drinking water
supplies for the evaluation of water
quality.

Part (I): Establish and implement policies and systems to ensure that existing OSDSs are operated and maintained to prevent the discharge of pollutants to
the surface of the ground and, to the extent practicable, reduce the discharge of pollutants into ground water. Where necessary to meet these
objectives, encourage the reduced use of garbage disposals, encourage the use of low-volume plumbing fixtures, and reduce total phosphorus
Ioadings to the OSDS by 15 % (if the use of low-level phosphate detergents has not been required or widely adopted by OSDS users). Establish and
implement policies that require an OSDS to be repaired, replaced, or modified where the OSDS fails or threatens or impairs surface waters.
Part (2): inspect OSDSs at a frequency adequate to ascertain whether the OSDSs are failing.
Part (3): Consider replacing or upgrading OSDS to treat influent so that total nitrogen Ioadings in the effluent are reduced to meet water quality objectives.
This provision applies only where: (a) conditions indicate that nitrogen-limited surface waters may be adversely affected by significant ground
water nitrogen Ioadings from an OSDS, and (b) nitrogen Ioadings from OSDS are delivered to ground water.
Agency
Cities/Counties (e.g.,
local county or city
health departments,
sanitary districts,
planning
departments,
environmental health
departments)

Various State and
Local

Special Districts

¯
¯
¯
¯
¯

Authority
HSC
UPC
ItC
BC
PZL (Gov. Code §§ 65000 et
seq.)
¯ SMA (Gov. Code §§ 66410 et
~eq I
¯ (’CA ~ ~0500

Programs
¯ General Plans/GP updates
¯ LCPs/LCP amendments
¯ Zoning ordinances
¯ Subdivision ordinances
¯ Permits pursuant to above
¯ Enforcement

¯ CEQA (PRC §§ 21000 et
seq.)
¯ CEQA Guidelines (Title 14
CCR §§ 15000 et seq.)
¯ HSC § 6950-6981
¯ Gov. Code § 25210

Environmental review of
"projects" using Initial Study
(Environmental Checklists),
EIR, or Negative Declaration
¯ Wastewater Disposal Zone
¯ County Service Area

SWRCB/RWQCBs PCWQCA, CWC Title 23

! RWQCBs

Urban

PCWQCA § 13269
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I lmplementing Area ]
Notes
¯ Municipal areas
Local authorities determine OSDS criteria,
Statewide
and require permits and inspections.
¯ LCP policies/
Cities/counties can adopt ordinances/rules
ordinances apply ’and make land-use decisions consistent
in coastal zone
with State law. Enforcement tools include:
inspections; fines; infractions;
misdemeanors; stop work orders; and
general police powers to protect public
health, safety and welfare and declare,
prohibit, and abate nuisances.
Statewide
Initial Study, EIR, or Negative Declaration
may identify mitigation measures to
address OSDS placement, operation, etc.
District-wide

Basin Plans

Regionwide

Establish MOUs with counties
or other municipalities

Municipal areas
Statewide

Special districts can be established to
provide oversight and management of
OSDS
Basin Plans can include minimum criteria
for siting, operation and maintenance,
percolation rates, trenching, prohibition
zones, and other requirements.
RWQCBs can delegate to locals the
authority over OSDS

Site, design, and maintain bridge structures so that sensitive and valuable aquatic ecosystems and areas providing important benefits are protected from
adverse effects.

Agency
¯ CalFfrans
¯ SWRCB/
RWQCB
¯ USEPA

SWRCB
Various State and
Local

]

Authority
Programs
Implementing Area
Notes
CWA § 402
SWMP
¯ General Construction Activities Storm
Statewide on
CEQA (PRC §§21000 to 21177)CEQA--Environmental Review Cal/Trans roads
Water NPDES Permit
CEQA--Statewide ¯ Storm Water Quality Handbooks
include:
¯ Planning and Design Staff Guide
¯ Construction StaffGuide
¯ Construction Contractors Guide and
Specifications
¯ Chapter C6, Maintenance Manual,
Volume I
CEQA--Provide comments on
construction impacts of transportation
projects.
CWA §401
401 Certification Program
Statewide
¯ CEQA (PRC §§ 21000 et
Environmental review of
Statewide
Initial Study, EIR, or Negative Declaration
seq.)
"projects" using Initial Study
may identify mitigation measures to
¯ CEQA Guidelines (Title 14 (Environmental Checklists),
control erosion and sedimentation during
CCR §§ 15000 et seq.)
EIR, or Negative Declaration
and after construction.

~meszt~ounties

CCC

BCDC

DFG

Urban

* t.;WA § 402
¯ PZL (Gov. Code §§ 65000 et
seq.)
¯ SMA (Gov. Code §§ 66410 et
seq.)
¯ CCA § 30500

¯ SWPPPs
¯ General Plans/GP updates
¯ LCPs/LCP amendments
,, Zoning ordinances
¯ Subdivision ordinances
¯ Permits pursuant to above
¯ Enforcement

¯ Local areas with
pop. >100,000
(Phase 1) and bet.
50,000 - 100,000
(Phase II)
¯ Local
Governments
statewide
¯ LCP policies/
ordinances apply
in coastal zone
Coastal zone
(includes tidelands,
submerged lands,
public trust lands).

¯ CCA (PRC §§ 30000 et seq.) ¯ Coastal development permits
¯ CCC Administrative
¯ LCP certification/
Regulations (Title 14 CCR §§
amendments
13000 et seq.)
¯ Federal consistency: review
¯ CCMP pursuant to CZMA (16
of federal actions affecting
USC §§ 1451 et seq.)
land or water uses or natural
resources of the coastal zone
¯ Enforcement
¯ MPA (Gov. Code §§ 66600 et ¯
Designation of priority uses
SFB (shoreline areas
seq), including SFB Plan
adjacent to SFB
within 100 ft. of
¯ Suisun Marsh Preservation
° Permitting: development
SFB; tidal areas and
Act (PRC §§ 29000 et seq.)
permits and marsh
specified tributaries;
¯ CCMP pursuant to CZMA (16
development permits
Suisun Marsh)
USC §§ 1451 et seq.)
° Federal consistency authority
¯ Enforcement
FGC §§ ! et seq.
¯ Streambed alteration permits Statewide: State
’ ¯ § 1600-1607
for grading, filling, dredging waters or stream
activities in State waters or
beds
stream beds
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¯ General Storm Water NPDES Permits
¯ Cities/counties can adopt
ordinances/rules and make land-use
decisions consistent with State law.
Enforcement tools include: inspections;
fines; infractions; misdemeanors; stop
work orders; general police powers to
protect public health, safety and
welfare/declare, prohibit, and aba~te
nuisances.
¯ Enforcemth~t tools include: issue cease
and desist/restoration orders; file
complaint for civil penalties.
¯ CCC certifies LCPs prepared by coastal
cities/counties.
¯ Federal projects, permits and licenses
must be found consistent with the
CCMP before they are implemented.
° Enforcement and federal consistency
authorities are similar to those of CCC.

¯ FGC focuses on problems such as
control of erosion and sedimentation
from grading, golf courses, road cuts,
construction sites, etc_

Agency
~WRISIS/R.WQCB

-DFG

Authority
PCWQCA (WC §§ 13000 et
seq)

Programs
I. WQCPs (Basin Plans)
¯ WDRs
¯ NPSMP
¯ WM1

FGC §§ 1 et seq.
¯ § 5650
¯ §§ 12000-12002

¯ Enforcement
¯ Reporting

FHA and AASHTO ISTEA

DPR
DHS

Div. I, Chapter 1.25, Div. V,
PRC §5000 et seq
HSC §! 16275 et seq.

Implementing Area
Notes
Statewide
¯ Enforcement tools: cleanup and
abatement/cease and desist orders;
admin, civil liability
¯ RWQCBs have primary responsibility
for individual permitting, inspection
find enforcement: may prohibit
discharges or place limits on discharge
characteristics, volume, area, or timing.
¯ N PSMP ’s 3-tier
" approach to manage
NPS pollution: Tier I, Voluntary
lmplementatlon of management
practices, Tier 2, Regulatory-Based
Encouragement of management
practices, Tier 3, Effluent Limitations.
Statewide
¯ Enforcement: citations by DFG wardens
¯ Reporting: DFG staff report chronic
(sublethal, long-term) water pollution
conditions to RWQCBs, and cooperate
in obtaining corrections or abatements
1o the condition.
Statewide
¯ Provides guidance on transportation

SPS
Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems

Watersheds
~ associated with
drinking water
sources

development
¯ Develops construction and maintenance
standards
DPR operates and maintains units of the
SPS in urban areas.
Assessment of potential contaminating
activities in watershed; self-determined
protection programs by drinking ~vater
systems and communities; collection of
data on contaminants in drinking water
supplies to evaluate of water Quality.

Agency
t_.a~/t rans

Authority

Programs
Cal/Trans IPMP

DTSC

¯ HSC §§ 58000 et seq.
¯ HSC §§ 25100 et seq.

¯ Permits to Operate
¯ Hazardous Waste Facilities
Permits
¯ Site Mitigation Program and
other hazardous waste
cleanup programs

CDPR

FAC § 1281 i-12829 3 CCR §
6170-6193

Registration of Pesticides

Urban
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Implementing Area
Notes
Statewide on
Cal/Trans roads
¯ Statewide
DTSC is lead State agency for hazardous
waste management.
¯ DTSC issues permits to operate to any
person wh~ stores, treats or disposes of
or otherwise manages "hazardous
waste."
¯ DTSC manages the cleanup of
hazardous waste sites, and regulates the
transport, treatment, storage, and
disposal of hazardous waste.

Develop and implement runoff management systems for existing roads, highways, and bridges to reduce runoff pollutant concentrations and volumes entering
surface ’waters.
I. Identify priority and watershed pollutant reduction opportunities (e.g., improvements to existing urban runoffcontrol structnres~) and
2. Establish schedules for implementing appropriate controls.
Agency
¯ Cal/Trans
¯ SWRCB
¯ USEPA
Cities/Counties

~n

Authority
CWA 8 402

¯ CWA 8 402
¯ PZL (Gov. Code 88 65000 et
seq.)
¯ SMA (Gov. Code §8 66410 et
seq.)
¯ CCA § 30500

Programs
SWMP

¯ SWPPPs
¯ General Plans/GP updates
¯ LCPs/LCP amendments
¯ Zoning ordinances
Q Subdivision ordinances
* Permits pursuant to above
¯ Enforcement

Implementing Area
Notes
Statewide on
Storm Water Quality Handbook: Chapter
CaliTrans roads
(26, Maintenance Manual, Volume l
¯ Local areas with
¯ General Construction Activities Storm
pop. > 100,000
Water NPDES Permit
(Phase l) and bet. ¯ Cities/counties can adopt
50,000 - 100,000
ordinances/rules and make land-use
(Phase il)
decisions consistent with State law.
¯ Local
Enforcement iools include: inspeclions;
Governments
fines; infractions; misdemeanors; stop
statewide
work orders; and general police powers
¯ LCP policies/
to protect public healtl~, safety and
ordinances apply
welfare and declare, prohibit, and abate
in coastal zone
nuisances.

Implement educational programs to provide greater understanding of watersheds, and to raise awareness and increase the use of applicable urban management
measures and practices where needed to control and prevent adverse impacts to surface and ground water. Public education, outreach, and training programs
should i,avolve applicable user groups and the community. Implementation of urban pollution prevention and education programs includes the following
~ activities, where applicable:
I. Households
¯ improper storage, use, and disposal of household hazardous chemicals, including automobile fluids, pesticides, paints, solvents, etc4
¯ Lawn and garden activities, including the application and disposal of lawn and garden care products, and improper disposal of leaves and yard trinlmings;
¯ ~mproper operation and maintenance ofonsite disposal systems;
¯ ~mproper disposal of pet excrement.
2. Landscaping
¯ Turf management on golf courses, parks and recreational areas.
3. Commercial
¯ Commercial activities, including parking lots, restaurants, vehicle service facilities, and other entities.
4. Other General Sources
¯
Discharge of pollutants into storm drains, including floatables, waste oil, and litter;
¯ Roads, highways, and bridges.
¯

[Refer to the Urban Management Measures 3.1 - 3.5 listed in this document.]

Agency
]
Authorities (¯) and Programs (.)
[ Implementing Area
Local Governments ’ Many programs, including the following:
¯ Varies Statewide
(Cities and Counties) * SFB/Southern CA NPDES stormwater programs
(education/outreach efforts to reduce urban pollution from litter
and improper disposal into storm drains),
¯ MBNMS WQPP watershed module for the Adopt-a-Beach coastal
clean-up activities in central CA.
¯ Santa Clara Valley NPS Control Program/San Jose Office of Env.
Management automobile service station management practice
handbook.
¯ Sunnyvale’s curbside used oil collection/outreach program.
¯ San Francisco’s permanent HHW collection facility (includes
education, waste disposal, facility inspection).

Urban
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Notes
Many local governments maintain
planning, community liaison, or public
education/information staffto organize
special projects (e.g.., management
practice handbooks, curbside collection,
storm drain stenciling).

CCC

CIWMB

¯ CCA (PRC §§ 30000 et seq.)

¯ Coastal zone

¯ Conservation Education Program (§ 30012)
¯ Coastal Cleanup Day
¯ Adopt-A-Beach program
¯ Save Our Seas curriculum,
¯ CIWMA (PRC §§ 40400-49620)
¯ CCR Title 14, Div. 7 and Title 27, Div. 2

CCC programs promote conservation
a~vareness, recycling, and litter
abatement efforts through community
involvement and environmental
education efforts/materials.

Statewide at local
level

¯ Model planning documents, workbooks, and catalogs to help prevent,
reduce, recycle, compost, dispose of
wastes (including used oil/HHWs).
¯ Used oil grants
¯ Grants to implemenl IItlW
waste/source reduction or
reuse/recycling programs.
¯ Incentives to collection cenlers Ibr doit-yourselfers to bring used oil fi3r
proper disposal or re-refining.
¯ Licensing/training for professional
gardeners/landscapers/others who
apply pesticides on golf courses,
parks, recreational areas, etc.
¯ Grants to educate urban gardeners on
IPM/reduced pest control.
¯ Outreach and education plan to
prevent pesticide residues from
reaching stonn drains

¯ Diversion, Planning, and Local Assistance
¯ HHW Grants
¯ Used Oil Grants
¯ Used Oil Certification
¯ Waste Reduction Program

CDPR

¯ DTSC
¯ Cal/EPA
¯ USEPA
¯ CA Community
Colleges
DWR

¯ FAC §§ 11401 et seq.
¯ CCR Title 3, §§ 6000 et seq.
¯ Surface Water Protection (FAC §14005

¯ Statewide

¯ Pesticide Labeling (FAC § 11501 and 3 CCR §§ 6235-6243)
¯ Availability of label storage and disposal requirements (3 CCR §§
6602, 6670-6686)
¯ Pesticide Licensing/Training (FAC § 12851-12859)
¯ Integrated Pest Management (IPM)
¯ Urban Pesticide Committee
¯ HSC §§ 58000 et seq.
¯ Statewide
¯ H&SC §§ 25100 et seq.
¯ Hazardous Waste Generator/Small Business Outreach Workshops
¯ California Compliance School
¯ CACRFCA
¯ WCLA
¯ DFPP
¯ Urban Streams Restoration Program
¯ Water Education Program
¯ Model Water Efficient Landscape Ordinance

¯ Statewide
¯ SFB Delta

¯ ltazardous waste management
workshops for businesses
¯ Classes/workEook and hands-on
training for individuals who
manage/work with hazardous wastes
¯ Assistance and grants to citizens and
local agencies to address urban stream
erosion and flooding problems
¯ Helps ~vater districts plan, organize,
and implement water
education/conservation programs
¯ Cities/counties must adhere to DWR
Model Water Efficient Landscape
Ordinance or equivalent ordinance

Agenc.~,=~.,,.,,,~=~y
City of Monterey
City of Santa Cruz
CCC, Central Coast
RWQCB
MBNMS
AMBAG
SWRCB
BASMAA

Authorities (o) and Programs (¯)
¯ CWA § 402: NPDES storm water program
¯ CZARA (16 USC § 1455b)
¯ BASMAA

Implementing Area
Notes
~ Model URMP developed by Cities of
and Santa Cruz
Monterey and Santa Cruz. Includes a model
¯ other small
framework to develop similar URMPs in
municipalities
other slnall cities, and a "ttow to Guide" with
¯ MURP [developed pursuant to a CWA § 319 grant]
State\vide.
coordinating mechanisms for local agencies,
¯ BASMAA--SF
recommended improvements to local CEQA
Area
Guidelines, and a model public education
program.
BASMAA’s Start at the Source manual,
Pesticide mant~al, Other outreach.
State/local/,~u~a~
¯ MrKa/,, I.io usc§ 1431 et seq.)
NMSs:
The
MBNMS WQPP includes numerous
agency participation * CZMA § 315
¯ Monterey Bay
education
efforts/actions. It is a collaborative
in CA’s
¯ CWA § 320 (33 USC § 1330)
¯ Channel Islands
effort
of
federal,
State, and local agencies,
NMSs
¯ Cordell Ban "k/
’and
public
and
private
groups to address NPS
NERRs
¯
Gulf
of
the
pollution
in
the
region’s
watersheds. An
NEPs
¯ MBNMS WQPP
Farallones
MOA
has
been
signed
by:
NOAA; USEPA,
¯ SMBRP
NERRs:
Region
9;
Cal/EPA;
SWRCB;
RWQCB 2
¯ SFEP
o Elkhorn Slough
(SFB); RWQCB 3 (Central Coast); CCC; and
¯ Tijuana River
AMBAG.
NEPs:
¯ SMB, SFB aud
Morro Bay
DPR
Div. i, Chapter 1.25, Div. V, PRC §5000 et seq
SP___~S
DPR has an extensive educational program
that includes talks, displays, curriculum
development
and special programs.
DHS
¯ HSC § 116275 et seq.
Watersheds
Assessment
of
potential contaminating
¯ Drinking water source assessment and protection; drinking water
associated with
activities
in
watershed;
self-determined
sampling and analysis; regulation of public driuking water systems drinking water
3roiection programs by drinking water
sources
systems and communities; collection of data
on contaminants in drinking water supplies
for the evaluation of water quality.
!CDPR
¯ FAC §1150IF
Statewide in urban ’This workbook is a comprehensive guide for
¯ H:O Home to Ocean Workbook
areas
wastewater treatment plants on how to launch
a public education campaign or enhance an
existin~ outreach nro~,ram fc~r ,oantor ,~,,~l;~y.
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and recreational boating sources of nonpoint pollution. Because marinas are located at the
water’s edge, pollutants generated from
marinas and boats are less likely to be California’s marina and recreational
buffered or filtered by natural processes, boating MMs:
When boating and related activities (e.g., marinas and4.1 Assessment, Siting and Design
boat maintenance areas) are poorly planned or managed, A. Water Quality Assessment
they may threaten the health of aquatic systems and pose B. Marina Flushing
other environmental hazards° _The USEPA (!993) C. Habitat Assessment
identifies several sources of pollution associated with D. Shoreline Stabilization
marinas and boating activities:
E. Storm Water Runoff
F. Fueling Station Design
¯ Poorly flushed waterways;
G. Sewage Facilities
¯ Pollutants discharged from boats (recreational boats, H. Waste Management Facilities
commercial boats, and "live-aboards");
4.2 Operation and Maintenance
¯ Pollutants carried in stormwater runoff;
A. Solid Waste Control
¯ Physical alteration of wetlands and of shellfish/other B. Fish Waste Control
C. Liquid Material Control
benthic communities during construction of marinas,
D. Petroleum Control
ramps, and related facilities;
E. Boat Cleaning and Maintenance
¯ Pollutants generated from boat maintenance activities F. Maintenance of Sewage Facilities
on land and in the water.
G. Boat Operation
4.3 Education/Outreach
California’s management measures are intended to be
A. Public Education
applied to control impacts to water quality and habitat
from marina siting and construction (new and expanding marinas), and marina and boat operation and
maintenance. The measures are designed to reduce NPS pollution by requiring the best possible siting
for marinas and maintenance areas, providing for the best available design and construction practices
and appropriate operation and maintenance practices, and encouraging the development and use of
effective pollution control and education efforts. The management measures cover the following
operations and facilities (USEPA, 1993):
Any facility that contains 10 or more slips, piers where 10 or more boats may tie up, or any facility
where a boat for hire is docked;
¯

Any residential or planned community marina with 10 or more slips;

¯

Any mooring field where 10 or more boats are moored;

¯

Public or commercial boat ramps;

¯

Boat maintenance or repair yards that are adjacent to the water, and any Federal, State, or local
facility that involves recreational boat maintenance or repair on or adjacent to the water.
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The assessment, siting, and design MMs for marinas and recreational boating is summarized as
follows:
4.1.A. Water Quality Assessment- Consider impacts to water quality in siting and designing nev,,
and expanding marinas.
"
4.1.B. Marina Flushing -- Site and design marinas to provide for maximum flushing and circulation
of surface waters, which can reduce the potential for water stagnation, maintain biological
productivity, and reduce the potential for toxic accumulation in bottom sediment.
4.1.C.
Habitat Assessment -- Site and design marinas to protect against adverse impacts on fish and
shellfish, aquatic vegetation, and important local-, State-, or federal-designated habitat areas.
4.1.D. Shoreline Stabilization -- Stabilize shorelines where shoreline erosion is a pollution problem.
4.1.E. Storm Water Runoff-- Implement runoffcontrol strategies to remove at least 80% of
suspended solids from storm water runoff coming from boat maintenance areas (some boat
yards may conform to this provision through NPDES permits).
4.1.F. Fueling Station Design -- Locate and design fueling stations to contain accidental fuel spills
in a limited area; provide fuel containment equipment and spill contingency plans to ensure
quick spill response.
4.1.G. Sewage Facilities -- Install pumpout, pump station, and restroom facilities at new and
expanding marinas where needed to prevent sewage discharges directly to State waters.
4.1.H. Waste Management Facilities -- Install facilities at new and expanding marinas where
needed for the proper recycling or disposal of solid wastes (e.g., oil filters, lead acid batteries,
used absorbent pads, spent zinc anodes, and fish waste as applicable) and liquid materials (e.g.,
fuel, oil, solvents, antifreeze, and paints).
The operation and maintenance MMs for marinas and recreational boating are summarized as follows:
4.2.A. Solid Waste Control -- Properly dispose of solid wastes produced by the operation, cleaning,
maintenance, and repair of boats to limit entry of these wastes to surface waters.
4.2.B. Fish Waste Control -- Promote sound fish waste management, where fish waste is a NPS
problem, through a combination of fish cleaning restrictions, education, and proper disposal.
4.2.C. Liquid Material Control -- Provide and maintain the appropriate storage, transfer,
containment, and disposal facilities for liquid materials commonly used in boat maintenance,
and encourage recycling of these materials.
4.2.D. Petroleum Control m Reduce the amount of fuel and oil that leaks from fuel tanks and tank
air vents during the refueling and operation of boats.
4.2.E. Boat Cleaning and Maintenance- Minimize the use of potentially harmful hull cleaners and
bottom paints, and prohibit discharges of these substances to State waters.
4.2.F. Maintenance of Sewage Facilities -- Maintain pumpout facilities in operational condition,
and encourage their use so as to prevent and control untreated sewage discharges to surface
waters.
4.2.G. Boat Operation -- Prevent turbidity and physical destruction of shallow-water habitat
resulting from boat wakes and propwash.
L~ne education/outreach MM for marinas and recreational boating is summarized as follows:
4.3A Public Education -- Institute public education, outreach, and training programs to prevent and
control improper disposal of pollutants into State waters.
Marinas and Recreational Boating
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IMPLEMENTATION AUTHORITIES
Marina and Recreational Boating Management Measures
4.1o Assessment, Siting and Design
A. Water Quality Assessment
B. Marina Flushing
C. Habitat Assessment
D. Shoreline Stabilization
E. Storm Water Runoff
F. Fueling Station Design
G. Sewage Facilities
H. Waste Management Facilities
4.2. Operation and Maintenance
A. Solid Waste Control
B. Fish Waste Control
C. Liquid Material Control
D. Petroleum Control
E. Boat Cleaning and Maintenance
F. Maintenance of Sewage Facilities
G. Boat Operation
4.3. Education/Outreach
A. Public Education/Outreach

k
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Agency
various ~it~,te anti
Local

Authority
¯ California Environmental
Quality Act (CEQA) (PRC §§
21000 et seq.)
¯ CEQA Guidelines (Title 14
CCR §§ 15000 et seq.)
Cities/Counties (CA ¯ PZL (Gov. Code §§ 65000 et
contains 58 counties
seq.)
and approximately
¯ Subdivision Map Act (SbMA)
468 incorporated
(Gov. Code §§ 66410 et seq.)
cities.)
¯ CCA § 30500

Marinas and Recreational Boaling

Programs
Environmental review of
"projects" using Initial Study
(Environmental Checklists),
EIR, or Negative Declaration
¯ General Plans/GP updates
¯ LCPs/LCP amendments
¯ Zoning ordinances
¯ Subdivision ordinances
¯ Permits pursuant to above
¯ Leases on granted tide and
submerged lands
¯ Enforcement
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Implementing Area
Notes
Statewide
¯ Environmental Checklists belp to
identify potential NPS impacts.
¯ EIR or Negative Decla~ation may
identify mitigation measures to address
potential adverse impacts.
¯ Statewide
¯ Cities/counties adopt policies/
¯ LCP policies/
ordinances; make land-use decisions
ordinances apply
consistent with State law.
in coastal zone
~ ¯ Local governments may lease granted
¯ Tide-/submerged
lands for marinas and may condition
lands granted in
leases (e.g., to address assessment,
trust to cities and
siting, and design).
counties
¯ Enforcement tools include: inspections;
fines; infractions; misdemeanors; stop
work orders; general police powers to
protect public health, safety and welfare
and declare, prohibit, and abate
nuisances.

t.t.t.

SFBCDC

DFG

SLC

¯ UCA (PRC §§ 30000 et seq.) ¯
Coastal development permits
¯ CCC Administrative
¯ LCP certification/
Regulations (Title 14 CCR §§
amendments
13000 et seq.)
¯ Federal consistency: review
¯ CCMP pursuant to CZMA (16
of federal actions affecting
USC §§ 1451 et seq.)
land or water uses or natural
resources of the coastal zone
¯ Enforcement
¯
¯ Designation of priority uses
MacAteer-Petris Act (MPA)
(Gov. Code §§ 66600 et seq.),
adjacent to SFB
including San Francisco Bay ¯ Permitting: development
(SFB) Plan
permits and marsh
¯ SMPA (PRC §§ 29000 et
development permits
seq.)
¯ Federal consistency
¯ CCMP pursuant to CZMA (16 ¯ Enforcement
USC §§ 1451 et seq.)
FGC §§ Iet seq.
¯ Streambed alteration permits
¯ § 1600-1607
for grading, filling, dredging
activities in State waters or
stream beds
~ ¯ PRC §§ 6000 et seq. (includes ¯ SLC leases (PRC §6501.1
lease authority)
¯ Marina Leasing Program
¯

tas and Recreational Boating

¯ CCC certifies LCPs prepared by coastal
cities/counties.
¯ Federal projects, permits and licenses
must be found consistent with the
CCMP before they are implemented.
¯ Enforcement tools inclnde: issue cease
and desist/restoration orders; file
complaint for civil penalties.
SFB (shoreline areas ¯ Enforcement and federal consistency
within I00 ft. of
authorities are similar to those of CCC.
SFB; tidal areas and
specified tributaries;
Suisun Marsh)
Coastal zone
(includes tidelands,
submerged lands,
public trust lands),

Statewide: State
waters or stream
beds
¯ Ungranted State
sovereign lands
¯

¯ FGC focuses on problems including
control of erosion and sedimentation
(e.g., from grading, construction sites,
golf courses, road cuts, etc.).
¯ May condition leases for lands owned
by the State which are under the
jurisdiction of the SLC for such
purposes as the SLC deems advisable,
including, but not limited to,
commercial, industrial, and recreational
purposes.

Agency
~w~t.~!
RWQCB

Authority
PCWQCA (Water Code [WC]
§§13000 et seq.)

Programs
¯ Water Quality Control Plans
(WQCPs)
¯ WDRs
¯ NPSMP
¯ Watershed Management
Initiative (WMi)

DFG

FGC §§ Iet seq.
¯ § 5650
¯ §§ 12000-12002

¯ Enforcement
¯ Reporting

DHS

HSC §§ 100275, 115880,
116075, 112150 et seq.

Public beach and recreational
water sanitation; shellfish beds
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Implementing Area ,
Notes
Statewide
¯ Enforcement tools: cleanup and
abatement/cease and desist orders;
admin, civil liability
¯ RWQCB has primary responsibility for
individual permits, inspection and
enforcement: may prohibit discharges
or place limits on discharge volume,
area, timing, characteristics.
¯ NPSMP’s 3-tier approach to manage
NPS pollution: Tier I, Voluntary
Implementation of management
practices, Tier 2, Regulatory-Based
Encouragement of management
practices, Tier 3, Effluent Limitations.
Statewide
¯ Enforcement: citations by wardens
° Reporting: DFG staffreport chronic
(sublethal, long-term) water pollution
conditions to RWQCBs, and cooperate
in obtaining corrections or abatements
to the condition.
Coastal waters
Microbiological standards for beaches and
recreational waters; microbiological
standards for shellfish beds

Agency

Implementing Area
Notes
¯ SPS, State Water ¯ DBW plans, designs, finances, and
Project (SWP)
constructs State boating facilities, and
reservoirs and on
coordinates with local governments to
other State lands,
develop local boating facilities.
¯ Assists local
Financing includes boating facility
governments
construction loans, boat launching.
Statewide.
facility grants, marina construction
loans, capital outlay projects.
¯ DBW assists in the construction of
shoreline protection projects.
¯ Authorized uses oflIWRF loans
(related to NPS MM implementation)
include: parking, restrooms, vessel
pumpout facilities, oil recycling
facilities, landscaping, receptacles
separating, reusing, or recycling solid
waste materials; etc.
¯ Under HNC § 76.4(a)(3), projects
eligible for HWRF loans must show
evidence of compliance with CEQA.
¯ Marine Protection, Research
State/local/federal
MBNMS WQPP Action Plan for MBNMS
The MBNMS WQPP is a collaborative
agency partieipaand Sanctuaries Act
Marinas
effort of federal, State and local agencies
tion in MBNMS
(MPRSA) (16 USC § 1431 et
and public and private groups to address
Water Quality
seq.)
NPS pollution in the region’s watersheds.
Protection Program
A Memorandum of Agreement (MOA)
(WQPP)
has been signed by: NOAA; USEPA,
Region 9; Cal/EPA; SWRCB; San
Francisco Bay Region (RRWQCB 2);
Central Coast Region (RWQCB 3); CCC;
and Association of Monterey Bay Area
Governments (AMBAG).
i)BW

¯ Harbors and Navigation Code ¯ Harbors and Watercraft
(HNC) §§1 et seq.
Revolving Fund (HWRF)
¯ Federal Clean Vessel Act of ¯ Clean Vessel Act Program
1990 (FCVA)
(CVAP)
¯ Other Financial, Technical
Assistance, and Educational
Programs

,as and Recreational Boating

Implement effective runoffcon~rol strategies which include the use of pollution prevention activities and the proper design of marinas and boat maintenance areas
(including parking areas). Reduce the average annual Ioadings of total suspended solids (TSS) in runoff from these areas to meet water quality objectives.

¯

Agency
SWRCB/RWQCBs * CWA (33 USC § 1251 et
Storm Water Discharge Program
seq.)
(SWDP) (CWA §402)
¯ PCWQCA (WC §§ 13000 et ¯ General Industrial and
seq.)
Construction Activities Storm
Water Permits
¯ Municipal Storm Water
Permit (MSWP)
Total Maximum Daily Load
(TMDL) Program [pursuant to
CWA § 303(d)]

Implementing Area [
Notes
SWDP applies to:
* NPDES Permits (Phase I): [major
* cities >100,000
industrial facilities; large/medium
pop. (Phase !)
municipalities separate storm sewer
¯ cities of 50,000 systems; construction sites that disturb 5
100,000 pop.
or more acres].
¯ NPDES Permits (Phase Ii): [smaller
(Phase II)
TMDL programs
municipalities; construction sites that
apply in CWA §
disturb 1 to 5 acres].
303(d)-listed
° TMDL goals include: identify sources
watersheds,
of pollution in watersheds; allocate
pollution control responsibilities where
water quality goals are not met.

Backup authorities for this MM are the same as the backup authorities identified for MMs 4.1A, 4.1B, 4.1C, and 4.1D.

Other efforts related to this MM are the same as those identified for MMs 4.1A, 4.1B, 4.1C, and 4.1D.
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¯
¯ till 5pill Prevention and
Response Act of 1990
¯
(OSPRA) (Cal. Gov. Code §§
8670.28 et seq.);
¯ PRC Div. 7.8;
¯ Title 14 CCR §§ 815.01 et
seq.;
¯ Federal Oil Polluter Act of
1990 (OPA)

uarK

CCC/SFBCDC

SLC

Contingency Planning
Enforcement and Inspection

Statewide

¯ OSPR is lead State agency for oil spill
prevention and response (responsibility
shared with 22 agencies represented on
State Interagency Oil Spill Committee

ISIOSC])

¯ OSPR requires spill contingency plans
for all marine facilities \vith potential
discharge into the marine waters of the
State.
¯ OSPR enforces laws designed to
prevent spills, responds to spills, and
investigates .spills.
¯ OSPRJDFG wardens conduct spill
investiga*.ions, gather and prepare
evidence, and enforce the criminal
slatutes contained in the OSPRA (e.g.,
civil/criminal penalties for OSPRA
violations).
¯ OSPRA (Cal. Gov. Code §§ ¯ CCC/SFBCDC Joint Oil Spill ¯ CCC: coastal zone ¯
These are additional attthorities/
8670.28 et seq.)
Program (JOSP)
¯ SFBCDC: SFB
responsibilities to those described fi)r
other MMs above.
¯ PRC {}§6000 et seq. (includes ¯ SLC leases (PRC §6501.1)
¯ Ungranted State
¯ May review fueling station design
lease authority)
¯ Marina Leasing Program
sovereign lands
during the commercial lease.approval
¯
¯
°
process on lands under the jurisdiction
of the SLC.

The backup authorities for this MM are the same as the backup authorities identified for MMs 4.1A, 4.1 B, 4.1C, and 4. I D.
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Install pumpout, dump station, and restroom facilities where needed at new and expanding and existing marinas to reduce the release of sewage to surface waters.
Design these facilities to allow ease of access and post signage to promote use by the boating public.

Programs
DBW

¯ HNC §§ 1 et seq.
¯ FCVA

DBW with
RWQCBs,
SWRCB, USFWS,
and all peace
officers, State and
local public health
officers, and
boating law
enforcement
officers as specified

¯ HNC §§ 1 et seq.
¯ FCVA

l~,
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¯ (HWRF
¯ CVAP
¯ Other Financial, Technical
Assistance, and Educational
Programs

Implementing Area
Notes
i ¯ SPS, SWP
¯ DBW plans, designs, finances, and
reservoirs and on
constructs State boatiug facilities, and
other State lands,
coordinates wilh local governments to
¯ Assists local
develop local, boating facilities.
governments
Iqnancing includes boating facility
Statewide.
construction loans, boat launching;
facility grants, marina construction
loans, capital outlay projects.
¯ Under the CVAP, DBW helps fund the
construction, renovation, operation, and
maintenance of pumpout/dump stations
to service pleasure craft.
¯ Authorized uses of HWRF loans related
to implementing this MM are restrooms
and vessel pumpout facilities.
¯ Under HNC § 76.4(a)(3), projects
eligible for HWRF loans must show
evidence of compliance with CEQA.
¯ Statewide
¯ Every vessel terminal (marina) shall, as
required by the RWQCBs, be equipped
with vessel pumpout facilities for the
transfer and disposal of sewage. In
imposing this requirement, the RWQCB
shall take into account the number and
type of vessels that use or are berthed at
the vessel terminal. In addition, the
RWQCB may require any vessel
pumpout facility to be equipped with a
meter for the purpose of measuring use
of the facility. All new pumpout
fhcilities shall be equipped with a meter
(HNC § 776). This section applies to
dockage adjacent to and serving private

State/local/federal
agency participalion in MBNMS

¯ MPRSA (16 USC § 1431 et
seq.)

Marinas and Recreational Boating
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residences unless the RWQCB
determines that vessel pumpout
facilities are conveniently available to
vessels so docked.
¯ Any violation ofHNC § 776 is a
misdemeanor. Under I INC § 779, every
peace officer of the State and of any
city, county, or other public agency, all
State and local public health officers,
and all boating law enlbrcement
officers shall enlbrce tiffs chapter of the
HNC and ~lny adopted regulations
¯ Every vessel pumpout facility shall
have a notice posted on the facility
identifying the city, county, local pnblic
health officer, or boating law
enforcement officer responsible
enforcement [HNC § 777(b)].
¯ The SWRCB shall adopt standards for
the location, construction, operation,
and maintenance of vessel pumpout
facilities (ItNC § 778).
¯ DBW guidelines pursuant to itNC §
775 et serf are incorporated into the
USFWS (1994) California Statewide
Vessel Disposal Plan (CSVDP).
The MBNMS WQPP is a collaborative
effort of federal, State and local agencies
and public and private groups to address
’NPS pollution in the region’s watersheds.
An MOA has been signed by: NOAA;
USEPA, Region 9; Cal/EPA; SWRCB;
RWQCB 2 (SFB); RWQCB 3 (Central
Coast); CCC; and AMBAG.

I)TSC

¯ HSC, Div. 20 §§ 25100 et
seq.
¯ HSC, Div. 38 §§ 58000 et
seq.

,aas and Recreational Boating

Programs
¯ Hazardous Waste Facilities
Permits

Implementing Area
Notes
Statewide
Regulates hazardous material transport,
treatment, storage, and disposal; issues
permits to operate to any person who
stores, treats, 0r disposes of hazardous
waste. Programs also encourage recycling
of certain hazardous materials (e.g., used
oil, spent batteries, etc.).

Agency

Authority

ClWMB

¯ PRC §§ 40400-49620,
including California
Integrated Waste
Management Act (CIWMA)
¯ CCR (CCR) Title 14, Div. 7
and Title 27, Div. 2

¯ Diversion, Planning, and
Local Assistance
¯ l!ousehold ttazardous Waste
(HHW) Grants
¯ Used Oil Grants
¯ Used Oil Certification

State/local/federal
agency participation in MBNMS

¯ MPRSA (16 USC § 1431 et
seq)

MBNMS WQPP Action Plan for MBNMS
Marinas
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Statewide

¯ Assists local governments in complying
with C1WMA (to divert 50% of waste
from landfills by the year 2000).
¯ Provides model planning documents,
workbooks, etc. on waste prevention,
reduction, reuse, recycling, and safe
disposal of used oil and HtlWs.
¯ Awards used oil grants and grants to
implement programs that emphasize
ttHW waste/sonrce reduction and HHW
reuse/recycling
Provides incentives to centers that
provide a convenient location for "doit-yourselfers" to bring used oil for
proper disposal or re-refining.
The MBNMS WQPP is a collaborative
effort of federal, State and local agencies
and public and private groups to address
NPS pollution in the region’s watersheds.
An MOA has been signed by: NOAA;
USEPA, Region 9; Cal/EPA; SWRCI:~;
RWQCB 2 (SFB); RWQCB 3 (Central
Coast); CCC; and AMBAG.

Properly dispose of solid wastes produced by the operation, cleaning, maintenance, and repair of boats and operation of marinas--and encourage recycling
recyclable materials to the fullest extent possible--to limit entry of solid wastes to surface waters.

Promote sound fish waste management through a combination of fish-cleaning restrictions, public education, and proper disposal of fish waste.
Agency
Various State and
Local

I

Authority
I
Programs
CEQA (PRC §§ 21000 et
Environmental review of
seq.)
!"projects" using Initial Study
¯ CEQA Guidelines (Title 14 (Environmental Checklists),
CCR §§ 15000 et seq.)
EIR, or Negative Declaration

I Implementing Area
Notes
Statewide
¯ Environmental Checklists help to
identify potential NPS impacts.
¯ EIR or Negative Declaration may
identify mitigation measures to address
potential adverse impacts.
Cities/Counties (CA ¯ PZL (Gov. Code §§ 65000 et ¯ General Plans/GP updates
¯ Statewide
¯ Cities/counties adopt policies/
contains 58 counties
seq.)
¯ LCPs/LCP amendments
¯ LCP policies/
ordinances; make land-use decisions
and approximately
¯ SbMA (Gov. Code §§ 66410 ¯ Zoning ordinances
ordinances apply
consistent with State law.
468 incorporated
et seq.)
¯ Subdivision ordinances
in coastal zone
¯ Local governments may lease granted
cities.)
¯ CCA § 30500
¯ Permits pursuant to above
¯ Tide-submerged
lands fbr marinas and ~nay condition
¯ Leases on granted tide and
lands granted in
leases.
submerged lands
trust to cities and
¯ Enforcement tools include: inspections;
¯ Enforcement
counties
fines; infractions; misdemeanors; stop
work orders; general police powers to
protect public health, safety and welfare
and declare, prohibit, and abate
nuisances.
SWRCB/RWQCBs [ ¯ CWA (33 USC § 1251 et
¯ SWDP (CWA §402) General Storm Water
NPDES Permits (Phase !):
seq.)
Municipal Storm Water
Program applies to: ¯ large/medium municipalities separate
¯ PCWQCA (WC §§ 13000 et
Permits (GMSWPs)
¯ cities >100,000
storm sewer systems
seq.)
¯ TMDL Program [pursuant to
pop. (Phase I)
NPDES Permits (Phase il):
CWA § 303(d)]
¯ cities of 50,000 - ¯srnaller municipalities
100,000 pop.
TMDL goals include: identify pollution
(Phase I!)
sources in watersheds; allocate pollution
TMDL programs
control responsibilities where water
apply in CWA §
quality goals are not met.
303(d)-Iisted
watersheds.
¯
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CCC

SFBCDC

!SLC

DPR
DTSC
(relates to Solid
Waste MM, not Fish
Waste MM)

¯ CCA (PRC §6 30000 et seq.) ¯ Coastal development permits
¯ CCC Administrative
¯ LCP certification!
Regulations (Title 14 CCR 66 amendments
¯ Federal consistency: review
13000 et seq.)
¯ CCMP pursuant to CZMA (16
of federal actions affecting
USC §§ 1451 et seq.)
land or \vater uses or natural
resources of the coastal zone
¯ Enforcement
¯ MPA (Gov. Code 66 66600 et ¯ Designation of priority uses
seq.), including SFB Plan
adjacent to SFB
¯ SMPA (PRC §§ 29000 et
¯ Permitting: development
seq.)
permits and marsh
¯ CCMP pursuant to CZMA (16
development permits
USC 6§ 1451 et seq.)
¯ Federal consistency
~¯ Enforcement
,, PRC §§ 6000 et seq. (includes ¯ SLC leases (PRC §6501.1)
¯ Marina Leasing Program
lease authority)

Div. I, Chapter 1.25, Div. V,
PRC §5000 et seq.
¯ HSC, Div. 20 §6 25100 et
seq.
¯ HSC, Div. 38 §6 58000 et
seq.

Marinas and Recreational Boating

¯ CCC certifies LCPs prepared by coastal
cities/counties.
¯ Federal projects, permits and licenses
must be found consistent with the
CCMP before they are implemented.
¯ Enfi)rcement tools include: issue cease
and desist/restoration orders; file
complaint for civil penalties.
SFB (shoreline areas ¯ Enforcement and federal consistehcy
within 100 ft. of
authorities are similar to those of CCC.
SFB; tidal areas and
specified tributaries;
Suisun Marsh)
Coastal zone
(includes tidelands,
submerged lands,
public trust lands),

¯ Ungranted State
soveriegn lands

¯ May require that lessees provide
appropriate waste disposal and/or
recycling containers at new or
expanding marinas as part of the
commercial lease approval process on
lands under its jurisdiction.
¯ May require lease covenants prohibiting
sale of prepared food in polystyrene
foam containers or packaging within the
lease area as part of the lease approval
process.

¯

SPS

¯ Hazardous Waste Facilities
Permits

Statewide

DPR operates and maintains nnits of the
SPS that have boating-related activities.
Regulates hazardous material transport,
treatment, storage, and disposal; issues
permits to operate to any person who
stores, treats, or disposes of hazardous
waste. Programs also encourage recycling
of certain hazardous materials (e.g., used
oil, spent batteries, etc.).
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Agency
Authority
SWRCB! RWQCB PCWQCA (WC §§ 13000 et
seq.)

[

Programs
¯ WQCP (Basin Plans)
¯ WDRs
¯ NPSMP
¯ WMI

DFG

FGC §§ Iet seq.
¯ § 5650
¯ §§ 12000-12002

¯ Enforcement
¯ Reporting

DHS

HSC §§ 100275, 115880,
116075, 112150 et seq.

Public beach and recreational
water sanitation; shellfish beds

has and Recreational Boating

Implementing Area
Notes
Statewide
¯ Enforcement tools: cleanup and
abatement/cease and desist orders;
admin, civil liability
¯ RWQCB has primary responsibility for
individual permits, inspection and
enforcement: may prohibit discha~-ges
or place limits on discharge volume,
area, timing, characteristics.
¯ NPSMP’s 3-tier approach to manage
NPS pollution: Tier 1, Voluntary
Implementation of management
practices, Tier 2, Regulatory-Based
Encouragement of management
practices, Tier 3, Effluent Limitations.
Statewide
¯ Enforcement: citations by wardens
¯ Reporting: DFG staff report chronic
(sublethal, long-term) water pollution
conditions to RWQCBs, and cooperate
in obtaining corrections or abatements
to the condition.
Coastal waters
Microbiological standards for beaches and
recreational waters; microbiological
standards for shellfish beds

Agency

Authority
¯ HNC §§ i et seq.
¯ FCVA

Programs
¯ (HWRF
¯ CVAP
¯ Other Financial, Technical
Assistance, and Educational
Programs

Implementing Area
Notes
¯ SPS, SWP
¯ Authorized uses of HWRF loans related
reservoirs and on
to implementing this MM are
other State lands,
installatior~ t~freceptacles lbr
¯ Assists local
separating, reusing, or recycling solid
governments
waste materials.
Statewide.
¯ Diversion, Planning, and
¯ PRC §§ 40400-49620,
CIWMB
¯ Statewide
¯ Assists local governments in complying
including CIWMA
Local
Assistance
with CIWMA (to divert 50% of waste
(relates to Solid
¯ CCR Title 14, Div. 7 and Title ¯ HHW Grants
from landfills by the year 2000).
Waste MM, not Fish
27, Div. 2
¯
Provides model planning documents,
Waste MM)
workbooks, etc. on waste prevention,
reduction, reuse, recycling, and safe
disposal of |lttWs.
¯ Awards grants to implement programs
that emphasize HHW waste source
reduction or tlHW reuse/recycling.
Stale/local/federal I ¯ MPRSA (16 USC § 1431 et MBNMS WQPP Action Plan for MBNMS
The MBNMS WQPP is a collaborative
agency participaseq.)
Marinas
eflbrt of federal, State and local agencies
tion in MBNMS
and public and private groups to address
NPS pollution in the region’s watersheds.
An MOA has been signed by: NOAA;
USEPA, Region 9; Cal/EPA; SWRCB;
RWQCB 2 (SFB); RWQCB 3 (Central
’ Coast); CCC; and AMBAG.

DBW
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Reduce the amount of fuel and oil from boat bilges and fuel tank air vents entering marina and surface waters.
Agency -Authority
~
Various Stale and
* CEQA (PRC §§ 21000 et
Local
seq.)
¯ CEQA Guidelines (Title 14
CCR §§ 15000 et seq.)

Programs
Environmental review of
"projects" using Initial Study
(Environmental Checklists),
EIR, or Negative Declaration

Implementing Area
Statewide
-~

Notes
Enviromnenlal Checklists help to
identify potential NPS impacts.
¯ EIR or Negative Declaration may
identify mitigation measures to address
potential
adverse impacts.
~.mt:~lt.uuau~:s ~t.,’~ ¯ rZL [~JOV. t.’ode §§ 65000 et ¯ General Plans/GP updates
¯ Statewide
¯
Cities/counties
adopt policies/
contains 58 counties
seq.)
¯ LCPs/LCP amendments
¯ LCP policies/
ordinances;
make
land-use decisions
and approximately
¯ SbMA (Gov. Code §§ 66410 ¯ Zoning ordinances
ordinances
apply
consistent
with
State
law.
468 incorporated
et seq.)
¯ Subdivision ordinances
in
coastal
zone
¯
Local
governmeuts
may
lease granted
I cities.)
¯ CCA § 30500
¯ Permits pursuant to above
¯ Tide-/submerged
lands for marinas and may condition
¯ Leases on granted tide and
lands granted in
leases (e.g., 1o address assessment,
submerged lands
trust to cities and
siting, and design).
¯ Enforcement
counties
¯ Enforcement tools include: inspections;
fines; infractions; misdemeanors; stop
work orders; general police powers to
protect public health, safety and welfare
and declare, prohibit, and abale
nuisances.
SWRCB/RWQCBs ¯ CWA (33 USC § 1251 et
¯ SWDP (CWA § 402)
SWDP applies to:
NPDES Permits (Phase 1):
--~
seq.)
GMSWPs
¯ cities >100,000
¯ large/medium municipalities separate
¯ PCWQCA (WC §§ 13000 et ¯ TMDL Program [pursuant to pop. (Phase I)
stoma sewer systems
seq.)
CWA § 303(d)]
¯ cities of 50,000 - NPDES Permits (Phase 11):
100,000 pop.
¯ smaller municipalities
(Phase 11)
TMDL goals include: identify pollution
TMDL programs
sources in watersheds; allocate pollution
apply in CWA §
control responsibilities where water
303(d)-Iisted
quality goals are not met.
watersheds.

tas and Recreational Boating

t~t~C

SFBCDC

DBW

¯ CCA (PRC §§ 30000 et seq.)
¯ CCC Administrative
Regulations (Title 14 CCR §§
13000 et seq.)
¯ CCMP pursuant to CZMA (16
USC §§ 1451 et seq.)
¯ OSPRA (Gov. Code §§
8670.28 et seq.)

¯ Coastal development permits
¯ LCP certification/
amendments
¯ Federal consistency: review
of federal actions affecting
land or water uses or natural
resources of the coastal zone
¯ CCC/SFBCDC JOSP
¯ Enforcement
¯ MPA (Gov. Code §§ 66600 et ¯ Designation of priority uses
seq.), including SFB Plan
adjacent to SFB
¯ SMPA (PRC §§ 29000 et
¯ Permitting: development
seq.)
permits and marsh
¯ CCMP pursuant to CZMA (16
development permits
USC §§ 1451 et seq.)
¯ Federal consistency
¯ OSPRA (Gov. Code §§
¯ CCC/SFBCDC JOSP
8670.28 et seq.)
° Enforcement
¯ HNC §§ ! et seq.
o

~1
O
~
¯ 1~
¯ .,4
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Coastal zone
(includes tidelands,
submerged lands,
public trust lands),

¯ CCC certifies LCPs prepared by coastal
cities/counties.
¯ Federal projects, permits and licenses
must be found consistent with the
CCMP before they are implemented.
¯ Enforcement tools include: issue cease
and desist/restoration orders; file
complaint for civil penalties.

SFB (shoreline areas ° Enforcement and federal consister~cy
within 100 ft. of
authorities are similar to those of CCC.
SFI3; tidal areas and
specified tributaries;
Suisun Marsh)

¯ It is a misdemeanor for any person to
discharge oil (including fuel oil, oil
sludge, and oil refuse) by any methods,
means, or manner, into or upon lhe
navigable waters of the State from an),
vessel (IqNC § 133).
¯ Any person that intentionally or
negligently causes or permits any oil to
be deposited in State waters is liable for
civil penalties and cleanup costs (ttNC
§ 15~).
¯ It is unlawful to transfer petroleum,
chemicals, other hazardous substances
between shore and a vessel unless the
flow is continuously monitored as
specified [HNC § 135(a)]. This section
does not apply to:
(a) fuel transfers to any self-propelled
vessel < 65 feet in length, if the
fueling facility is equipped with
dispensing nozzles of the automatic
shut-off type that do not have
catch-locks and meet all federal
standards;

OSPR

¯ OSPRA (Gov. Code 8§
8670.28 et seq.);
¯ PRC Div. 7.8;
¯ Title 14 CCR 88 815.01 et
seq.;
¯ OPA.

¯
¯

DPR

¯

¯

SPS

DTSC

¯ HSC, Div. 20 8§ 25100 et
seq.
¯ HSC, Div. 38 88 58000 et
seq.

¯ Hazardous Waste Facilities
Permits

¯ Statewide

SLC

!¯ PRC 8§ 6000 et seq. (includes ¯ SLC leases (PRC §6501.1)
¯ Marina Leasing Program
lease authority)

and Recreational Boating

Contingency Planning
Enforcement and Inspection

Statewide

¯ Ungranted State
sovereing lands

(b) onshore tanks if appropriate
containment or diversionary
structures, or both, or other
equipment that is adequate to
prevent the overflowed substance
from reaching State waters.
¯ OSPR is lead State agency for oil spill
prevention and response (responsibility
shared with 22 agencies represented on
SIOSC)
¯ OSPR requires spill contingency plans
for all marine facilities with potential
discharge into the marine waters of the
State.
¯ OSPR enlbrces laws designed to
prevent spills, responds to spills, and
investigates spills.
¯ OSPR/DFG wardens conduct spill
investigations, gather and prepare
,evidence, and enforce the criminal
.statutes contained in the OSPRA (e.g.,
civil/criminal penalties for OSPRA
’violations).
DPR operates and mainlains units of the
SPS that have boating-related activities.
Regulates hazardous material transport,
treatment, storage, and disposal; issues
~ennits to operate to an), person who
stores, treats, or disposes of hazardous
waste. Programs also encourage recycling
of certain hazardous materials (e.g., used
oil, spent batteries, etc.).
General lease provisions require lessees to
be fully responsible for any hazardous
wastes generated in the lease area and to
comply with all applicable provisions of
federal, State, and local law, regulation or
ordinance dealing with such wastes or
materials.

Agency
Authority
SWR(2B/RWQCB PCWQCA (WC §8 13000 et
seq.)

¯
¯
¯
¯

Programs
WQCP (Basin Plans)
WDRs
NPSMP
WMI

I Implementing Area ]¯
Statewide

i)FG

FGC §§ iet seq,
¯ § 5650
¯ 8§ 12000-12002

¯ Enforcement
¯ Reporting

State\vide

i)HS

HSC 8§ 100275, 115880,
116075, 112150 et seq.

Public beach and recreational
water sanitation; shellfish beds

Coastal waters

Authority
¯ HNC 88 1 et seq.
¯ FCVA

Programs
¯ HWRF
¯ CVAP
¯ Other Financial, Technical
Assistance, and Educational
Programs

Agency
I)BW

IJFG-OSPR

¯ OSPRA (Cal. Gov. Code 8§
8670.28 et seq.)

Marinas and Recreational Boating

Notes
Enforcement tools: cleanup and
abatement/cease and desist orders;
admin, civil liability
¯ RWQCB has primary responsibility for
individual permits, inspection and
enforcement: may prohibit discharges
or place limits on discharge volume,
area, timing, characteristics.
¯ NPSMP’s 3-tier approach to manage
NPS pollntion: Tier I, Voluntary
Implementation of management
practices, Tier 2, Regulatory-Based
Encouragement of management
practices, Tier 3, Effluent Limitations.
¯ Enforcement: citations by wardens
¯ Reporting: DFG staff report chronic
(sublethal, long-term) water pollution
conditions to RWQCBs and cooperate
in obtaining corrections or abatements
to the condition.
Microbiological standards for beacl~es and
recreational waters; microbiological
slandards for shellfish beds

Implementing Area
Notes
¯ SPS, SWP
¯ Authorized uses of HWRF loans related
reservoirs and on
to implementing this MM are for oil
other State lands,
recycling facilities.
¯ Assists local
governments
Statewide.
¯ Education-Outreach Program Statewide
Education-Outreach Program is intended
to assist operators of SmaIl Craft
Refueling Docks (SCRDs) (waterside
operations serving primarily small craft of
less than 20 meters in length and less than

I (15

CIWMB

¯ Diversion, Planning, and
o PRC §§ 40400-49620,
including CIWMA
Local Assistance
¯ CCR Title 14, Div. 7 & Title ¯ HHW Grants
¯ Used Oil Grants
27, Div. 2
¯ Used Oil Certification

Stale/local/federal
agency
participation in
MBNMS

¯ MPRSA (16 USC § 1431 et
seq.)

.~as and Recreational Boating

¯ Statewide

¯ MBNMS WQPP Action Plan ¯ MBNMS
for Marinas

5: tons net weight) in spill prevention and
response efforts. Certified docks must
make efforts to prevent spills, and must
immediately report spills that occur to the
U.S. Coast Guard (USCG) and Cal/OES.
Inlbnnation is provided through: (I)
brochures/flyers/other written materials/
slide shows/telephone contact; (2) self!determined inspections by Oil Spill
Prevention Specialists (OSPS) (who can
identify strengths and weaknesses in a
refueling dock’s system and, when
appropriate, show a dock operator ways to
i~nprove his/her ability to prevent and
respond to spills); and (3) training.
¯ Assists local governments in complying
with C1WMA (to divert 50% of waste
from landfills by the year 2000).
¯ Provides model planning documents,
workbooks, etc. on waste prevention,
reduction, reuse, recycling, and safe
disposal of used oil and HilWs.
¯ Awards used oil grants and grants to
implement programs that emphasize
HHW waste/source reduction and HHW
reuse/recycling.
¯ Provides incentives to centers that
provide a convenient location for "doit-yourselfers" to bring used oil for
proper disposal or re-refining.
The MBNMS WQPP is a collaborative
effort of federal, State and local agencies
and pubJic and private groups to address
NPS pollution in the region’s watersheds.
An MOA has been signed by: NOAA;
USEPA, Region 9; Cal/EPA; SWRCB;
RWQCB 2 (SFB); RWQCB 3 (Central
Coast); CCC; and AMBAG.

For boats that are in the water, perform
(I) topside cleaning and maintenance operations to minimize, to the extent practicable, the release to surface waters of(a) harmful products such as cleaners and
solvents and (b) paint; and
(2) underwater hull cleaning and maintenance operations to minimize, to the extent practicable, the release of paint and anodes.
Agency
I
Authority
Various State and ¯ CEQA (PRC §§ 21000 et
Local
seq.)
¯ CEQA Guidelines (Title 14
CCR §§ 15000 et seq.)
Cities/Counties (CA I ¯
contains 58 counties
and approximately
¯
468 incorporated
¯
cities.)

PZL (Gov. Code §§ 65000 et
seq.)
SbMA (Gov. Code §§ 66410
et seq.)
CCA § 30500

SWRCB/RWQCBs ¯ CWA(33USC§ 125let
seq.)
¯ PCWQCA (WC §§ 13000 et
seq.)

CCC

¯ CCA (PRC §§ 30000 et seq.)
¯ CCC Administrative
Regulations (Title 14 CCR §§
13000 et seq.)
¯ CCMP pursuant to CZMA (16
USC §§ 1451 et seq.)

Marinas and Recreational Boating

I Implementing Area
Notes
Statewide
¯ En’cironmental Checklists help to
identify potential NPS impacts.
¯ EIR or Negative Declaration may
identify mitigation measures to address
potential adverse impacts.
¯ General Plans/GP updates
¯ Statewide
¯ Cities/counties adopt policies/
¯ LCPs/LCP amendments
¯ LCP policies/
ordinances; make land-use decisions
¯ Zoning ordinances
ordinances apply
consistent with State law.
¯ Subdivision ordinances
in coastal zone
¯ Local governments may lease granted
’ ¯ Permits pursuant to above
¯ Tide-/submerged
lands for marinas and may condition
¯ Leases on granted tide and
lands granted in
leases.
submerged lands
trust to cities and
¯ Enforcement tools include: inspections;
¯ Enforcement
counties
fines; infractions; misdemeanors; stop
work orders; general police powers to
protect public health, safety and welfare
and declare, prohibit, and abate
nuisances.
¯ SWDP(CWA§402)
SWDP applies to:
NPDES Permits (Phase l):
GMSWPs
¯ large/medium municipalities separate
¯ cities >100,000
¯ TMDL Program [pursuant to
pop. (Phase !)
storm sewer systems
¯ cities of 50,000 - NPDES Permits (Phase 11):
CWA § 303(d)]
100,000 pop.
¯ smaller municipalities
(Phase 11)
TMDL goals include: identify pollution
TMDL programs
sources in watersheds; allocate pollution
apply in CWA §
control responsibilities where water
303(d)-Iisted
quality goals are not met.
watersheds.
¯ Coastal development permits Coastal zone
¯ CCC certifies LCPs prepared by coastal
¯ LCP certification/
(includes tidelands,
cities/counties.
amendments
submerged lands,
¯ Federal prgjects, permits and licenses
¯ Federal consistency: review
public trust lands),
must be founcl consistent with the
of federal actions affecting
CCMP before they are implemented.
land or water uses or natural
¯ Enforcement tools include: issue cease
resources of the coastal zone
and desist/restoration orders;
file
.
¯ Enforcement
comolaint for civil oenalties.
Programs
Environmental review of
"projects" using Initial Study
(Environmental Checklists),
EIR, or Negative Declaration
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¯ MPA (Gov. Code §§ 66600 et ¯ Designation of priority uses
seq.), including SFB Plan
adjacent to SFB
¯ SMPA (PRC §§ 29000 et
¯ Permitting: development
serf)
permits and marsh
¯ CCMP pursuant to CZMA (I 6
development permits
¯ Federal consistency
USC §§ 1451 et seq.)
¯ Enforcement
¯

SFB (shoreline areas ¯ Enforcement and federal consistency
within 100 ft. of
authorities are similar to those of CCC.
SFB; tidal areas and
specified tributaries;
Suisun Marsh)

DTSC

¯ HSC, Div. 20 §§ 25100 et
seq.
¯ HSC, Div. 38 §§ 58000 et
seq.

Statewide

SLC

¯ PRC §§ 6000 et seq. (includes ¯ SLC leases (PRC §65101.1) ¯ Ungranted State
¯ Marina Leasing Program
lease authority)
sovereign lands
¯

~i,’i~ffl~(;

I~PR

Agency
Authority
SWRCB/RWQCB PCWQCA (WC §§ 13000 et
seq.)

,as and Recreational Boating

¯ Hazardous Waste Facilities
Permits

I

Programs
¯ WQCPs (Basin Plans)
¯ WDRs
¯ NPSMP
¯ WMI

SPS

DPR operates and maintains traits of the
SPS that have boating-related activities.
Regulates hazardous material transporL
treatment, storage, and disposal; issues
9ermits to operate to any person who
stores, treats, or disposes of hazardous
waste. Programs also encourage recycling
of certain hazardous materials (e.g., used
oil, spent batteries, etc.).
I¯ General lease provisions require lessees
to be fully responsible for any
hazardous wastes generated in the lease
area and to comply with all applicable
provisions of federal, State, and local
law, regulation or ordinance dealing
with such wastes or materials.

I Implementing Area I
Notes
¯ Enforcement tools: cleanup and
Statewide
abatement/cease and desist orders;
admin, civil liability
¯ RWQCB has primary responsibility for
individual permits, inspection and
enforcement: may prohibit discharges
or place limits on discharge volume,
area, timing, characteristics.
¯ NPSMP’s 3-tier approach to manage
NPS pollution: Tier !, Voluntary
Implementation of management
practices, Tier 2, Regulatory-Based
Encouragement of management
practices, Tier 3, Effluent Limitations.

t~l,t~

i-t.i~S §§ I et seq.
¯ § 5650
¯ §§ 12000-12002

¯ Enforcement
¯ Reporting

Statewide

i)HS

HSC §§ 100275, 115880,
i 16075, 112150 et seq.

Public beach and recreational
water sanitation; shellfish beds

Coastal waters

Authority
¯ HNC §§ I et seq.
¯ FCVA

Programs
¯ HWRF
¯ CVAP
¯ Other Financial, Technical
Assistance, and Educational
Programs

Agency
i)BW

State/local/federal
agency participation in MBNMS

¯ MPRSA (16 USC § 1431 et
seq.)

Marinas and Recreational Boating

¯ Enforcement: citations by wardens
¯ Reporting: DFG staff report chronic
(sublethal, long-term) water pollution
conditions to RWQCI3s, and cooperate
in obtaining corrections or abatements
to the condition.
Microbiological standards for beaches and
recreational waters; microbiological
standards for shellfish beds

Implementing Area
Notes
¯ SPS, SWP
¯ Authorized .uses of HWRF loans related
reservoirs and on
to implementing this MM are
other State lands,
receptacles for separating, reusing, or
¯ Assists local
recycling solid waste tnaterials, etc.
governments
Statewide.
MBNMS WQPP Action Plan for MBNMS
The MBNMS WQPP is a collaborative
Marinas
!effort of federal, State and local agencies
and public and private groups to address
NPS pollution in the region’s watersheds.
An MOA has been signed by: NOAA;
USEPA, Region 9; Cal/EPA; SWRCB;
RWQCB 2 (SFI3); RWQCB 3 (Central
Coast); CCC; and AMBAG.
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Ensure that sewage pumpout facilities are maintained inoperational condition and encourage their use.
Agency
Various State and
Local

Authority
¯ CEQA (PRC §9 21000 et
seq.)
¯ CEQA Guidelines (Title 14
CCR §9 15000 et seq.)

Programs
Environmental review of
"projects" using Initial Study
(Environmental Checklists),
EIR, or Negative Declaration

Implementing Area
Notes
Statewide
¯ Environmental Checklists help to
identify potential NPS impacts.
¯ EIR or Negative Declaration may
identify mitigation measures to address
potential adverse impacts.
Cities/Counties (CA ¯ PZL (Gov. Code 99 65000 et ¯ General Plans/GP updates
¯ Statewide
¯ Cities/counties adopt policies/
contains 58 counties
¯ LCPs/LCP amendments
seq.)
¯ LCP policies/
ordinances;make land-use decisions
and approximately !¯ SbMA (Gov. Code 99 66410 ¯ Zoning ordinances
ordinances apply
consistent with State law.
468 incorporated
¯ Subdivision ordinances
et seq.)
¯ Local governments may lease granted
in coastal zone
¯ CCA 9 30500
¯ Permits pursuant to above
cities.)
¯ Tide-submerged
lands for marinas and may condition
¯ Leases on granted tide and
lands granted in
leases.
submerged lands
trust to cities and
¯ Local l-tealth Depts. have authority to
¯ Enforcement
counties
inspect sewage disposal facilities.
¯ Local Harbor Districts often maintain
pumpout facilities and keep boat owners
and harbor users appraised of the
availability of the facility.
¯ Enlbrcement tools inch, de: inspections;
lines; infractions; misdemeanors; stop
work orders; general police powers to
protect public health, safety and welfare
and declare, prohibit, and abate
nuisances.
SWRCB/RWQCBs ¯ CWA (33 USC § 1251 et
¯ SWDP (CWA 9 402)
Storm Water
NPDES Permits (Phase 1):
seq.)
GMSWPs
Program applies to: ¯ large/medium municipalities separate
¯ PCWQCA (WC 99 13000 et ¯ TMDL Program [pursuant to ¯ cities >100,000 storm sewer systems
seq.)
CWA § 303(d)]
pop. (Phase i)
NPDES Permits (Phase 11):
¯ cities of 50,000 - ¯ smaller municipalities
100,000 pop.
TMDL goals include: identify pollution
(Phase Ii)
sources in watersheds; allocate pollution
TMDL programs
control responsibilities where water
apply in CWA 9
quality goals are not met.
303(d)-Iisted
watersheds.
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LLL

SFBCDC

DBW with
RWQCBs,
SWRCB, USFWS,
and all peace
officers, State and
local public health
officers, and
boating law
enforcement
officers as specified

¯ (SCA (PRC §§ 30000 et seq.) ¯ Coastal development permits
¯ CCC Administrative
¯ LCP certification/
Regulations (Title 14 CCR §§
amendments
13000 et seq.)
¯ Federal consistency: review
¯ CCMP pursuant to CZMA (16~ of federal actions affecting
USC §§ 1451 et seq)
land or water uses or natural
resources of the coastal zone
¯ Enforcement
¯ MPA (Gov. Code §§ 66600 et ¯ Designation of priority uses
seq.), including SFB Plan
adjacent to SFB
¯ SMPA (PRC §§ 29000 et
¯ Permitting: development
seq.)
permits and marsh
¯ CCMP pursuant to CZMA (16 development permits
USC §§ 1451 et seq.)
¯ Federal consistency
¯ Enforcement
¯ HNC §§ ! et seq.
¯ FCVA
¯ HSC §§ 11750-117525

Marinas and Recreational Boating

III

(~oastai zone
(includes tidelands,
submerged lands,
public trust lands),

¯ CCC certifies LCPs prepared by coastal
cities/counties.
¯ Federal projects, permits and licenses
must be found consistent with the
CCMP before they are implemented.
¯ Enforcement tools include: issue cease
and desist/restoration orders; file
complaint for civil penalties.
SFB (shoreline areas ¯ Enforcement and federal consistency
within 100 ft. of
authorities are similar to those of CCC.
!SFB; tidal areas and
specified tributaries;
Suisun Marsh)

¯ Statewide

¯ Vessel pumpout facilities for tile
transfer and disposal of sewage from
marine sanitation devices shall be
operated and maintained in a manner
that will prevent tile discharge of any
sewage to the waters of tire State and
shall be maintained in good working
order and regularly cleaned [HNC §
777(a)]
¯ Every. vessel pumpout facility shall
have a notice posted on the facility
identif~’ing the city, county, local public
health officer, or boating law
enforcement officer responsible for
enforcement [ItNC § 777(b)].
¯ The SWRCB shall adopt standards for
the location, construction, operation,
and maintenance of vessel pumpout
facilities (HNC § 778).
¯ Every peace officer of the State and of
any city, county, or other public
agency, all State and local public health
officers, and all boating law
enforcement officers shall enforce this
chapter of the HNC and any adopted
regulations (HNC § 779). Nothinz in

DPR
SLC

Div. 1, Chapter 1.25, Div. V, ¯
PRC §5000 et seq.
¯ PRC §§ 6000 et seq. (includes ¯ SLC leases (PRC §6501.1)
lease authority)
¯ Marina Leasing Program
¯

and Recreational Boating

SPS
¯ Ungranted State
soveriegn lands

this chapter of the HNC precludes the
regulation of houseboats as defined in
State law.
¯ DBW guidelines pursuant Io ttNC §
775 et seq. are incorporated into the
CSVDP.
¯ No person shall place, deposit, or dump
any human excreta in or upon the
navigable waters of the State, that are
within any marina, yacht harbor, fresh
water lake, or fresh wat,~
impoundment, form any vessel tied to
any dock, slip, or wharf that has toilet
facilities available lbr the use of persons
on the vessel (HSC § 117520)
DPR operates and maintains units of the
SPS that have boating-related aclivities.
¯ General lease provisions require lessees
to be fully responsible for any
hazardons wastes generated in the lease
area and to comply with all applicable
provisions of federal, State, and local
law, regulation or ordinance dealing
with such wastes or materials.

Agency
Authority
awKt.a/RWqL’U : P(dWQCA (WC §§ 13000 et
seq.)

Programs
¯ WQCP
¯ WDRs
¯ NPSMP
¯ WMI

DFG

FGC §§ Iet seq.
¯ § 5650
¯ §§ 12000-12002

¯ Enforce~nent
¯ Reporting

DHS

HSC §§ 100275, 115880,
i 16075, 112150 et seq.

Public beach and recreational
water sanitation; shellfish beds

Marinas and Recreational Boating

113

Implementing Area
Notes
Statewide
¯ Enforcement tools: cleanup and
abatement!cease and desist orders~
admin, civil liability
¯ RWQCB has primary responsibility for
individual permits, inspection and
enforcement: may prohibit discharges
or place limits on discharge volume,
area, timing, characteristics.
¯ NPSMP’s three-tier approach to
manage NPS pollution: Tier I,
Voluntary Implementation of
management practices, Tier 2,
Regulatory-Based Encouragement of
management practices, Tier 3, Effluen!
Limitations.
Statewide
¯ Enforcement: citations by wardens
¯ Reporting: DFG staff report chronic
(sublethal, long-term) water pollution
conditions to RWQCBs and cooperate
in obtaining corrections or abatements
to the condition.
Coastal waters
Microbiological standards for beaches and
recreational waters; microbiologica~
standards for shellfish beds

Agency
DBW

State/local/federal
agency participation in MBNMS

Authority
~, HNC §§ ! et seq.
¯ FCVA

Programs
¯ HWRF
¯ CVAP
¯ Other Financial, Technical
Assistance, and Educational
Programs

¯ MPRSA (16 USC § 1431 et
seq.)

MBNMS WQPP Action Plan for MBNMS
Marinas

ms and Recreational Boating

¯ SPS, SWP
reservoirs and on
other State lands,
¯ Assists local
governments
Statewide.

* Under the CVAP, DBW helps fund the
construction, renovation, operation, and
maintenance of punq~out/dumI) stations
to service pleasure craft.
,~ Authorized uses of ttWRF loans related
to implementing this MM are:
restrooms, vessel pumpout facilities.
¯ DBW provides educational materials
regarding vessel pumpout locations and
use, and pampi:lets that review
State/federal marine pollution laws. The
pamph let Shipshape Sanitation, MSDs
and Pumpouts explains laws and
regulations for MSDs and vessel
sewage discharge and the importance of
proper disposal.
The MBNMS WQPP is a collaborative
effort of federal, State and local agencies
and public and private groups to address
NPS pollution in the region’s watersheds.
An MOA has been signed by: NOAA;
USEPA, Region 9; Cal/EPA; SWRCB;
RWQCB 2 (SFB); RWQCB 3 (Central
Coast); CCC; and AMBAG.

Agency
Cities/Connties (CA
contains 58 counties
and approximately
468 incorporated
cities.)

Authority
¯ PZL (Gov. Code §§ 65000 et
seq.)
¯ SbMA (Gov. Code §§ 66410
et seq.)
¯ CCA § 30500

Programs
¯ General Plans/GP updates
¯ LCPs/LCP amendments
! ¯ Zoning ordinances
¯ Subdivision ordinances
¯ Permits pursuant to above
¯ Leases on granted tide and
submerged lands
¯ Enforcement

DPR

¯

¯

DBW

¯ HNC §§ 1 et seq.

]
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Implementing Area
Notes
¯ Statewide
¯ Cities/cotmties can adopt policies/
¯ LCP policies/
ordinances, and can condition leases for
ordinances apply
marinas on granted lands, to address
in coastal zone
boat operations at marinas.
¯ Enforcement tools include: inspections;
~" Tide-submerged
lands granted in
fines; infractions; misdemeanors;
trust to cities and
general police powers to protect public
counties
health, safety and welfare and declare,
prohibit, and abate nuisances.
SPS
DPR operates and maintains units of the
SPS that have boating-related activities.

Statewide
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DBW promotes boating safety and
education as part Of its mission to ensure
that boating is as safe as possible. "lhe
agency sponsors boating law enforcement
to ensure that California boating laws are
enforced uniformly throughout the State,
and provides supplemental State funding
to local governments for marine patrols.

Implement educational programs to provide greater understanding of watersheds, and to raise awareness and increase the use of applicable marina and boating
management measures and practices where needed to control and prevent adverse impacts to ground and surface water. Public education, outreach, and
training programs should involve applicable user groups and the community (e.g., boaters, boating groups, marina owners and operators, boat maiutenance
facility operators, waterfront agencies, service providers, live-aboards, environmental community and other related groups).
Refer to she Marinas and Recreational Boating Management Measures 4.1 - 4.2 listed in this document.]

Local Governments
(Cities and Counties)

Many programs, including the following:
¯ SFB/Southern CA NPDES stormwater
programs (education/outreach efforts to
reduce pollution from litter and improper
disposal into storm drains).
¯ HHW collection facilities (includes
education, waste disposal, facility
inspection),

Varies Statewide

CCC

¯ CCA (PRC §§ 30000 et seq.)

¯ Coastal zone/
Statewide (e.g.,
throughout the San
Francisco Bay/Delta,
Los Angeles County,
Orange County, San
Diego County, and
otber areas),

¯ Conservation Education Program (PRC§
30012)
¯ Boater Education Program
¯ Boating and Clean Green Campaign
(BCGC)
¯ Coastal Cleanup Day
¯ Adopt-A-Beach program
¯ Save Our Seas curriculum

Mar,

,nd Recreational Boating

Notes
¯ Many local governments maintain planning,
community liaison or public education/information
staffto organize special projects (e.g., management
practice handbooks).
¯ Many local harbor departments/harbor patrols
maintain harbor facilities, coordinate federal
dredging activities, administer tidelands lease sites,
and provide boater assistance and emergency
response, including water safety, education, arid
school and community outreach programs.
¯ CCC programs promote conservation awareness,
recycling, and litter abatement efforts through
community involvement and environmental
education efforts/materials.
¯ BCGC is a Statewide campaign intended to: (1)
facilitate installation of new services at marinas to
help boaters prevent emissions of oil and other
pollutants into State waters; and (2) educate boaters
to use these services and other practices that reduce
the pollution associated with boating. BCGC slaff
have: (1) researched practices and awareness of
boaters related to managing used oil and preventing
oil/fuel discharges; (2) presented boater used oil
management and spill prevention strategies to local
government and marina operators; (3) developed
"boater kits" containing bilge pads,
environmental/safety information for boaters, etc.;
and (4) helped hand out boater kits from the SF
Baykeeper’s "green" boat (a natural gas-powered
boat maintained/retrofitted using environmentally
sound products/equipment).

Liwmal~

¯ CIWMA (PRC §§ 40400-49620), including Statewide at local level
CIWMA
¯ CCR Title 14, Div. 7 and Title 27, Div. 2
¯ Diversion, Planning, and Local Assistance
¯ HHW Grants and Used Oil Grants
¯ Used Oil Certification
¯ Waste Reduction Program

DBW

¯ HNC §§ Iet seq.
¯ FCVA
¯ HWRF
¯ Clean Vessel Act Pumpout Grant Program
¯ Aquatic Safety Educational Program
(AquaSMART) for K-12 students in CA
public schools,
¯ Other Financial, Technical Assistance, and
Educational Programs

DFG-OSPR

¯ OSPRA (Cal. Gov. Code §§ 8670.28 et
seq.);
¯ Education-Outreach Program

Marinas and Recreational Boating

¯ Helps local governments in CIWMA compliance (to
divert 50% of waste from landfills by year 2000).
¯ Provides model planning documents, workbooks, etc.
on waste prevention, reduction, reuse, recycling, and
safe disposal of used oil and ItHWs.
¯ Awards used oil grants and grants to imple,~ent
programs that emphasize ittiW waste/source
reduction and tlHW reuse/recycling.
¯ Provides incentives to centers that provide a
convenient location for "do-it-yourselfers" to b.ring
used oil for’ proper disposal or re-refining.
¯ SPS, SWP reservoirs ¯ DBW plans, designs, finances, and coustructs State
and on other State
boating facilities and coordinates with local
lands,
governments to develop local boaling facilities.
¯ Assists local
Financing includes boating facility construction
governments
loans, boat launching facility grants, marina
Statewide.
construction loans, a~,d capital outlay projects.
¯ DBW provides educational materials regarding vessel
pumpout locations and use and pamphlets that review
State/federal marine pollution laws [e.g., the
pamphlet Shipshape Sanitation, MSDs and Pttmpouts
explains laws and regulations for Marine Sanitation
Devices and vessel sewage discharge, and the
importance of proper disposal].
Statewide
Education-Outreach Program is intended to assist
operators of SCRDs (waterside operations serving
primarily small craft of less than 20 meters in length
and less than 5 tons net weight) in spill
3revention/response efforts. Certified docks mu~’;t make
efforts to prevent spills, and must report spills that occur
to the USCG and Cal/OES. Information is provided
through: (1) brochures/flyers/other materials/slide
shows/telephone contact; (2) self-determined
~nspections by OSPS (who can identify strengths and
weaknesses in a refueling dock’s system, and when
appropriate show a dock operator ways to improve
his/her ability to prevent and respond to spills); and (3)
training.
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l~l~t.
Cai/EPA
USEPA
CA Community
Colleges
State/local/federal
agency participation in
CA’s
¯ NMSs
¯ NERRs
¯ NEPs

¯ HSC §§ 58000 et seq.
¯ HSC §§ 25100 et seq.
* Hazardous Waste Generator/Small Business
Outreach Workshops
¯ California Compliance School
* MPRSA (16 USC § 1431 et seq.)
¯ CZMA§315
¯ CWA § 320 (33 USC § 1330)
¯ MBNMS WQPP
¯ Santa Monica Bay Restoration Project
(SMBRP)
¯ San Francisco Estuary Project (SFEP)

California Clean
Boating Network
(CCBN)

DPR

Mari

Div. I, Chapter 1.25, Div. V, PRC §5000 et
seq.

nd Recreational Boating

Statewide

¯ Hazardons waste management workshops for
businesses
¯ Classes/workbook and hands-on training for
individuals who manage/work with hazardous wastes

NMSs:
¯ See MBNMS WQPP Action Plan for Marinas
¯ Monterey Bay
¯ The MBNMS WQPP is a collaborative effort of
¯ Channel Islands
federal, state, and local agencies and public and
¯ Cordell Bank/Gulf of private groups to address NPS pollution in the
the Farallones
region’s watersheds. An MOA has been signed by:
NERRs:
NOAA; USEPA, Region 9; Cal!EPA; SWRCB;
¯ EIkhorn Slough
RWQCB 2 (SFB); RWQCB 3 (Central Coast); CCC;
¯ Tijuana River
and AMBAG.
NEPs:
¯ The National Estuary Program (NEP) provide.,;
¯ Santa Monica Bay
impetus, funding, and technical assistance for the
(SMB), SFBand
management of nationally significant estuaries.
Morro Bay
The CCBN (comprised of public members and CCC,
SLC, DFG, DBW, NOAA, USCG, and other agency
staffs) conducts public outreach, inclnding the
development and distribution to marinas and other nsers
of the marine environment of a binder that includes
exemplary education products that address pollutants
associated with marina and boater activity.
SPS
DPR has an extensive educational program that includes
talks, displays, curriculum development and special
programs.

The SWRCB, CCC, and other State agencies have identified eight management
measures (MMs) to address hydromodification sources of nonpoint pollution
affecting State waters. Hydromodification includes modification of stream and
river channels, dams and water impoundments, and streambank/shorelin~
erosion.
California’s MMs to address sources of
Charmel modification activities are undertakennonpoint pollution related to
in rivers or streams to straighten, enlarge,hydrom~dificationactivities:
deepen or relocate the channel. These activities5.1 Channelization/Channel Modification
can affect water temperature, change the natura[ A. Physical & Chemical Characteristics
supply of fresh water to a water body, and alter
of Surface Waters
rates and paths of sediment erosion, transport,
B. Instream & Riparian Habitat
and deposition. Hardening the banks of waterRestoration
ways with shoreline protection or armor also5.2 Dams
accelerates the movement of surface water and
A. Erosion & Sediment Control
pollutants from the upper reaches of watersheds
into coastal waters. Channelization can also B. Chemical & Pollutant Control
reduce the suitability of instream and streamside C. Protection of Surface Water Quality
& Instream and Riparian Habitat
habitat for fish and wildlife by depriving
wetlands and estuarine shorelines of enriching5.3 Streambank & Shoreline Erosion
sediments, affecting the ability of natural A. ErodingStreambanks&Shorelines
systems to filter pollutants, and interrupting the5.4 Education/Outreach
life stages of aquatic organisms (USEPA, 1993).
A. Educational Programs
Dams can adversely impact hydrology and the quality of surface waters and riparian habitat in the
waterways where the dams are located. A variety of impacts can result from the siting, construction,
and operation of these facilities. For example, improper siting of dams can inundate both upstream
and downstream areas of a waterway. Dams reduce downstream flows, thus depriving wetlands and
riparian areas of water. During dam construction, removal of vegetation and disturbance of
underlying sediments can increase turbidity and cause excessive sedimentation in the waterway.
The erosion of shorelines and streambanks is a natural process that can have either beneficial or
adverse impacts on riparian habitat. Excessively high sediment loads resulting from erosion can
smother submerged aquatic vegetation, cover shellfish beds and tidal fiats, fill in riffle pools, and
contribute to increased levels of turbidity and nutrients.

Management Measures:
Channelization/Channel Modification. California’s management measures for charmelization
and channel modification promote the evaluation of channelization and channel modification
projects. Channels should be evaluated as a part of the watershed planning and design processes,
including watershed changes from new deve!opment in urban areas, agricultur!l drainage, or
forest clearing. The purpose of the evaluation is to determine whether resulting NPS changes to
surface water quality or instream and riparian habitat can be expected and whether these changes
will be good or bad. Existing channelization and channel modification projects can be evaluated

Hydromodification

119

R0018963

to determine the NPS impacts and benefits associated with the projects. Modifications to existing
projects, including operation and maintenance or management, can also be evaluated to
determine the possibility of improving some or all of the impacts without changing the existing
benefits or creating additional problems. In both new and existing channelization ~d channe!
modification projects, evaluation of benefits and/or problems will be site-specific.
Dams. The second category of management measures address NPS pollution associated with
dams. Dams are defined as constructed impoundments that are either (1) 25 feet or more in
height and greater than 15 acre-feet in capacity, or (2) 6 feet or more in height and greater than
50 acre-feet in capacity..MMs 5.2A and 5.2B address two problems associated with dam
construction: (1) increases in sediment delivery downstream resulting from construction and
operation activities and (2) spillage of chemicals and other pollutants to the waterway during
construction and operation. MM 5.2C addresses the impacts of reservoir releases on the quality
of surface waters and instream and riparian habitat in downstream.
Streambank and Shoreline Erosion. The third category of hydromodification measures
addresses the stabilization of eroding streambanks and shorelines in areas where streambank and
shoreline erosion creates a polluted runoff problem. Bioengineering methods such as marsh creation
and vegetative bank stabilization are preferred. Streambank and shoreline features that have the
potential to reduce polluted runoff shall be protected from impacts, including erosion and
sedimentation resulting from uses of uplands or adjacent surface waters. This MM does not imply
that all shoreline and streambank erosion must be controlled; the measure applies to eroding
shorelines and streambanks that constitute an NPS problem in surface waters.
Education/Outreach. MM 5.4A focuses on the development and implementation of pollution
prevention and education programs for agency staffs and the public, as well as the promotion of
assistance tools that emphasize restoration and low-impact development. Education, technical
assistance, incentives, and other means can be used to promote projects that reduce NPS
pollutants, which retain or re-establish natural hydrologic functions (e.g., channel restoration
projects and low-impact development projects), and/or which prevent and restore adverse effects
of hydromodification activities.

Hydromodification
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IMPLEMENTATION AUTHORITIES
Channelization and Channel Modification
A. Physical and Chemical Characteristics of Surface Waters
B. Instream and Riparian Habitat Restoration
5.2

Dams
A. Erosion and Sediment Control
B. Chemical and Pollutant Control
C. Protection of Surface Water Quality and lnstream and Riparian Habitat

5.3 Streambank and Shoreline Erosion
A. Eroding Streambanks and Shorelines
5.4

Education/Outreach
A. Educational Programs

Hydromodification
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1. Evaluate the potential effects of proposed channelization and channel modification on the physical and chemical characteristics of surface waters;
2. Plan and design channelization and channel modification to reduce undesirable impacts;
3. Develop an operation and maintenance program for existing modified channels that includes identification and implementation of opportunities to improve
physical and chemical characteristics of surface waters in those channels.

1. Evaluate the potential effects of proposed channelization and channel modification on instream and riparian habitat;
2. Plan and design channelization and channel modification to reduce undesirable impacts;
3. Develop an operation and maintenance program with specific timetables for existing modified channels that includes identification of opportunities to
restore instream and riparian habitat in those channels.

1. Where streambank or shoreline erosion is a NPS problem, streambanks and shorelines should be stabilized. The use of vegetative stabilization methods is
strongly preferred over the use of structural stabilization methods, if appropriate considering the climate, severity or" wave and wind erosion, offshore
bathymetry, and the potential adverse impact on other streambanks, shorelines and offshore areas.
2. Protect streambank and shoreline features with the potential to reduce NPS pollution.
3. Protect streambanks and shorelines from erosion due to uses of either the shorelands or adjacent surface waters.
Agency
RWQCB
SWRCB/RWQCB

Authority
CEQA (PRC §§21000 to 21177)
CWA §401

Programs
Environmental Review
WQCrP

.._x

Ilydro,- tification

1"~

Implementing Area
Notes
Statewide
Comments on impacts of
hydromodification
Statewide
¯ Regulate impacts of
hydromodification projects.
Develop relevant CEQA
guidance
¯ Establish interagency agreements
,~ Develop technical
assistance/guidance
¯ Address activities which impact
the physical characteristics of
waters, e.g., gravel mining,
floodplain encroachment.

various ~tate and
Local

¯ CEQA (PRC §§ 21000 et seq.) Environmental review of
Statewide
¯ CEQA Guidelines (Title 14
"projects" using Initial Study
CCR §§ 15000 et serf)
(Environmental Checklists), EIR
or Negative Declaration

¯ Environmental Checklists help to
identify potential NPS impacts.
¯ EIR or Negative Declaration may
identify mitigation measures to
address
potential adverse impacts.
Cities/Counties (CA
¯ PZL (Gov. Code §§ 65000 et ¯ General Plans/GP updates
¯ Statewide
¯
Cities/counties
adopt policies/
contains 58 counties and
seq.)
¯ LCPs/LCP amendments
¯ LCP policies/
ordinances;
make
land-use deciapproxignately 468
¯ SbMA (Gov. Code §§ 66410 ¯ Zoning ordinances
ordinances apply
sions
consistent
with
State law.
incorporated cities.)
et seq.)
¯ Subdivision ordinances
in coastal zone
¯ Enforcement tools include:
¯ CCA § 30500
¯ Permits pursuant to above
inspections; fines; infractions;
¯ Enforcement
misdemeanors; stop work orders;
and general police powers to
protect public health, safety and
welfare and declare, prohibit, abate
nuisances.
CCC
¯ CCA (PRC §§ 30000 et seq.) ¯ Coastal development permits
Coastal zone
¯
CCC
certifies LCPs prepared by
¯ CCC Administrative
¯ LCP certification/
(includes tidelands~,
coastal cities/counties.
Regulations (Title 14 CCR §§
amendments
submerged lands,
¯ Federal projects, permits and
13000 et seq.)
¯ Federal consistency: review of ~ublic trust lands),
licenses must be found consistent
¯ CCMP pursuant to CZMA (16
federal actions affecting land
with the CCMP before they are
USC §§ 1451 et seq.)
or water uses or natural
implemented.
resources of the coastal zone
¯ Enforcement tools include: issue
¯ Enforcement
cease and desist/restoration orders;
file complaint for civil penalties.
SFBCDC
¯ MPA (Gov. Code §§ 66600 et ¯ Designation of priority uses
SFB (shoreline
¯ SFBCDC has regulatory authority
seq.), including SFB Plan
adjacent to Bay
areas within 100 ft.
over channelization/channel
¯ SMPA (PRC §§ 29000 et seq.) ¯ Permitting: development
of Bay; tidal areas
modification projects involving
¯ CCMP pursuant to CZMA (16
permits and marsh
and specified
dredge and fill activities within its
USC §§ 1451 et seq.)
development permits
tributaries; Suisun
jurisdiction.
¯ Federal consistency authority
Marsh)
¯ Enforcement/federal consistency
¯ Enforcement
authorities similar to CCC.
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DFG

SLC

SCC

Hydr....odification

FGC §§ i et seq.
¯ FGC §§ 1600-1607 -

¯ Streambed alteration permits
Statewide: State
for grading, filling, dredging
waters or stream
activities in State waters or
beds
stream beds
¯ MOU between DFG, DWR
Cal/RA, and State
Reclamation Board (SRB) to
implement habitat protection
provisions
¯ PRC §§ 6000 et seq. (includes ¯ SLC leases (PRC §6303)
lease authority)
Maintenance dredging
¯ Granted Lands
¯ SLC leases (PRC §6890) San
with minderals
and gravel extraction leasing
reserved and
.ungranted State
sovereign lands

PRC Chapter 6, Div 21

CREP

Coastal zone and
coastal watersheds,
statewide

~’~4

¯ FGC focuses on problems
including control of erosion and
sedimentation (e.g., from grading,
constructi~3n sites, golf courses,
road cuts, etc.).

¯ Dreding lease activity is contingent
upon applicant’s compliance with
permits, recommendations, or
limitations issued by federal, State,
and local governments including
compliance with CEQA.
¯ Commercial extraction of hard
minerals, excluding oil, gas, and
geothermal, is contingent upon
applicant’s compliance with
permits, recommendation, or
limitations issued by federal, State,
and local governments including
compliance with CEQA,
Through its watershed and wetland
enhancement plans, the SCC
stabilizes streambanks and
shorelines, using vegetative methods,
and protects streambanks and
shorelines from erosion by acquiring
properties to prevent future alteration
of native vegetative cover.

SWRCB/RWQCBs

t~R
DHS

itydromodification

* PCWQCA (WC §§ 13000 et * NPSMP pursuant to CWA §
* Statewide
* Enforcement tools: cleanup and
seq.)
319 and other NPS planning
* Stormwater
abatement/cease and desist orders;
¯ CWA (33 USC § 1251 et seq.) efforts (CWA § 208, CZARA)
Discharge
admin, civil liability
¯ TMDL Program pursuant to
Program applies ¯ Under CWA § 401, SWRCB can
CWA § 303(d)
to municipalities
regulate through certification any
¯ Storm Water Management
> 100,000
proposed federall.g-pennitted
Plan (SWMP) and
population
activily which may impact water
SWDP/NPDES Permits
quality.
pursuant to WC § 13377 and
¯ RWQCBs have primary responCWA § 402
sibility for individual permitting,
¯ WDRs (WC § 13263)
inspection and enforcement: may
¯ Water Quality Standards
impose discharge prohibitions, ~md
pursuant to WC § 13170 and
other limits on characteristics,
CWA § 303(c)(I)
volume, area, or tinting of
¯ Basin Plan
discharge.
¯ WMI
¯ Water Quality Certification
(WQCr) under CWA §401
Olv I, Chapter 1.25, Div. V,
SPS
DPR operates and maintains units of
PRC §.~000 et seq.
the SPS that has hydromodification
activities.
HSC §§ 116275 et seq.
Drinking water source
Watersheds
Assessment of potential
assessment and protection;
associated with
contaminating activities in watershed;
drinking water sampling and
drinking water
self-determined protection programs
analysis; regulation of public
sources
by drinking water systems and
drinking water systems
communities; collection of data on
contaminants in drinking water
supplies for the evaluation of water
quality.
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i)WR

SCC

t-lydr~,~,,ditication

¯ PRC §§ 31000 et seq.

¯ Urban Streams
Restoration Project
(USRP)
¯ MOU between
DWR, DFG Cal/RA,
and SRB to
implement habitat
protection provisions
¯ Acquire interest in
land (PRC §§
32204.1, 31105)
¯ Conduct resource
enhancement
projects (PRC §
31251)

]’~

Statewide

DWR works with citizens and local
government agencies to address waterrelated problems of urban streams
(including modified channels) such as bank
erosion and sedimentation, and offers grants
for projects that solve urban creek problems
and restore natural environmental values.

Coastal zone and
SCC addresses channelization/channel
coastal watershed areas modification MMs through its resource
outside coastal zone
enhancement program.
(PRC § 31251.2)

l. Limit application, generation, and migration of toxic substances;
2. Ensure the proper storage and disposal of toxic materials; and
3. Apply nutrients at rates necessary to establish and maintain vegetation without causing significant nutrient runoff to surface waters.

Develop and implement a program to manage the operation of dams in coastal areas that includes an assessment of:
I. Surface water quality and instream and riparian habitat and potential for improvement and
2. Significant nonpoint source pollution problems that result from excessive surface water withdrawals.
Agency
SWRCB/RWQCB
SWRCB/RWQCB
SWRCB/RWQCB
SWRCB/RWQCB
DFG

Authority
CWA 8 401
PCWQCA
PRC 88 20000 et seq.
WC 8§ I- 12000
FGC 88 1601-1603

DWR, SRB, DFG, CA SB 34
Cal/RA
Wildlife Conservation FGC 88 1300 et seq.
Board (WCB)
DHS

HSC 8 116275 et seq.

Programs
WQCP
WDRs
CEQA
Water Right Permit
Permit to work in a stream

I Implementing Area
Statewide
Statewide
Statewide
Statewide
Statewide

Programs
Delta Flood Protection Plan of
! 998 (DFPP)
Wildlife Conservation Law of
1947 (WCL)

Implementing Area
Statewide

Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public

Watersheds
associated with
drinking water
sources

drinking water systems

Notes

Notes

Statewide
Assessment of potential
contaminating activities in watershed;
self-determined protection programs
by drinking water systems and

communities; collection of data on
contaminants in drinking water
supplies for the evaluation of water
quality.
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Implement educational programs to provide greater understanding of watersheds, to raise awareness and increase the use of applicable hydromodification
management measures and practices where needed to control and prevent adverse impacts to surface and ground water, and to promote projects which retain or
re-establish natural hydrologic functions (e.g., channel restoration projects). Public education, outreach, and training programs should involve applicable user
groups and the community.
[Refer to the Hydromodification Management Measures 5. l - 5.3 listed in this document.]
Agency
Local Governments
(Cities and Counties)

Authority

Programs

SWRCB/RWQCBs

¯ PCWQCA [WC §§ 13000 et
seq.]

CCC

¯ CCA (PRC §§ 30000 et seq.), ¯ Education
particularly §§ 30012 and
¯ Technical Assistance
30006.5

DFG

¯ FGC §§ 1600 et seq.

DWR

¯ Education

° Education and Technical/
Financial Assistance
¯ USRP
¯ Water Education Program
¯ Model Water Efficient
Landscape Ordinance
(MWELO)

~
o
oa
to
~
Hydro,"- tification
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[ Implementing Area
Notes
Varies Statewide
Some It3cal govermnents maintain
planning, community liaison, and
public education/information slaffto
organize special projects (e.g.., BMP
handbooks)
Statewide
PCWQCA establishes comprehensive
programs for the protection of water
quality and beneficial nses of water
Coastal zone
The CCC has prepared several
Procedural Guidance Manuals and
reports that address activities related
Io hydromodification, instream and
riparian habitat areas, and eroding
shoreline/streambanks
Statewide
Statewide

¯ DWR works with citizens and local
government agencies to address
water-related problems of urban
streams (including modified
channels) such as bank erosion and
sedimentation, and offers grants for
projects that solve urban creek
problems and restore natural
environmental values.
¯ DWR provides technical assistance
to local water districts in planning,
organizing and implementing water
education and conservation
programs for schools and the
general public.

at..*...

¯ PRC §§ 31000 et seq.

¯ Education and Technical/
Financial Assistance

SLC

¯ PRC §§ 6000 et seq.

¯ Education

State/local/federal
¯ MPRSA(16USC§ 143let
¯ MBNMSWQPpp
agency participation in
seq.)
¯ SMBRP
CA’s NMSs, NERRs, * CZMA § 315
¯ SFEP
and NEPs
¯ CWA § 320 (33 USC § 1330)

DHS

:;1:1
o
~
~,~
Hydromodification

¯ HSC § 116275 et seq.

¯ Drinking water source
assessment and protection;
drinking water sampling and
analysis; regulation of public
drinking water systems
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Coastal zone and
coastal watershed
areas outside
coastal zone (PRC §
31251.2)
State tidelands and
submerged lands
¯ NMSs:
¯ Monterey Bay
¯ Channel Islands
¯ Cordell Bank/
Gulf of the
Farallones
¯ NERR~s:
¯ Eikhom Slough
¯ Tijuana River
¯ NEPs:
¯ SMB, SFB and
Morro Bay

¯ Watersheds
associated with
drinking water
sources

¯ SCC protects wetlands by funding
wetland, stream and riparian
restoration projects.
¯
¯ TheMBNMSWQPPisa
collaborative effort of federal,.
State and local agencies and public
and private groups to address NPS
pollution in the region’s
watersheds. An MOA has been
signed by: NOAA; USEPA,
Region 9; Cal/EPA; SWRCI3;
RWQCB 2 (SFB); RWQCB 3
(Central Coast); CCC; and
AMBAG.
¯ Overall goal of management
activities on NMSs and NERRs is
to preserve, restore, and enhance
functions and valnes attributable to
riparian areas and wetlands
[including receiving waters
detoxification, flood water
retention, research, recreation, and
provision of habitat].
¯ NEP provides impetus, funding,
and technical assistance for tile
management of nationally

¯ Assessment of potential
contaminating activities in
watershed; self-determined
protection programs by drinking
water systems and communities;
collection of data on contaminants
in drinking water supplies for the
evaluation of water oualitv.

measures (MMs) to promote the protection and restoration of wetlands and
riparian areas and the use
of vegetated treatment California’s MMs to protect and restore
systems -as means to wetlands and riparian areas and use vegetated
control nonpoint sources treatment systems as means to control
of pollution. Wetlands and riparian areas pollution from nonpoint sources:
reduce polluted runoff by filtering out6A. Protection of Wetlands & Riparian Areas
runoff-related contaminants such as6B. Restoration of Wetlands & Riparian
sediment, nitrogen and phosphorus; thus
Areas
maintaining the water quality benefits of
6C. Vegetated Treatment Systems
these areas is important. These areas also
help to attenuate flows from higher-than- 6D. Education/Outreach
average storm events. This protects downstream areas from adverse impacts such as channel
scour, erosion and temperature and chemical fluctuations. Changes in hydrology, substrate, geochemistry, or species composition can impair the ability of wetland or riparian areas to filter out
excess sediment and nutrients, and so can result in deteriorated water quality. The following
activities can cause such impairment: drainage of wetlands for cropland, overgrazing,
hydromodification, highway construction, deposition of dredged material, and excavation for
ports and marinas.
Manao.ement Measures:
Wetlands/Riparian Areas Protection. Implementation of MM 6A is intended to protect the
existing water quality improvement functions of wetlands and riparian areas as a component of
NPS programs.
Wetlands/Riparian Areas Restoration. Restoration of wetlands and riparian areas (MM 6B)
refers to the recovery of a range of functions that existed previously by reestablishing hydrology,
vegetation, and structure characteristics. Damaged or destroyed wetland and riparian areas
should be restored where restoration of such systems will significantly abate polluted runoff.
Vegetated Treatment Systems. MM 6C promotes the installation of vegetated treatment
systems (e.g., artificial or constructed wetlands) in areas where these systems will serve a
polluted runoff-abatement function. Vegetated filter strips and engineered wetlands remove
sediment and other pollutants from runoff and wastewater, and prevent pollutants from entering
adjacent waterbodies. Removal typically occurs through filtration, deposition, infiltration,
absorption, adsorption, decomposition and volatilization.
Education/Outreach. MM 6D promotes the establishment of programs to develop and
disseminate scientific information on wetlands and riparian areas and to develop greater public
and agency staff understanding of natural hydrologic systems--including their functions and
values, how they are lost, and the choices associated with their protection and restoration.

Wetlands, Riparian Areas, and
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IMPLEMENTATION AUTHORITIES
Management Measures

6A. Protection of Wetlands and Riparian Areas
6B.

Restoration of Wetlands and Riparian Areas

6C. Vegetated Treatment Systems
6D. Education/Outreach
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function while protecting the other existing filnctions I
n, diversity, and cover, hydrology and quality of
]]
surface water and ground water, geochemistry of the substrate, and fauna species composition, diversity, and abundance.
I/

Agency
I Various State and
Local

Authority
¯ CEQA (PRC §§ 21000 et
seq.)
¯ CEQA Guidelines (Title 14
CCR §§ 15000 et seq.)

]

Programs
Environmental review of
"projects" using Initial Study
(Environmental Checklists),
EIR, or Negative Declaration

Cities/Counties (CA ¯ PZL (Gov. Code §§ 65000 et
contains 58 counties
seq.)
and approximately
¯ SbMA (Gov. Code §§ 66410
468 incorporated
et seq.)
cities.)
¯ CCA § 30500

¯ General Plans/GP updates
¯ LCPs/LCP amendments
¯ Zoning ordinances
¯ Subdivision ordinances
¯ Permits pursuant to above
¯ Enforcement

SWRCB/RWQCB

¯ CWA (33 USC § 1251 et
seq.)
¯ PCWQCA (WC §§ 13000 et
seq.)

¯ CWA § 401 Certification
Program

RWQCB

CEQA (PRC §§21000 to 21177) Environmental Review

Wetlands, Riparian Areas, and
Ve~, .... ed Treatment Systems
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Implementing Area
Notes
Statewide
¯ Environmental Checklists help to
identify potential NPS impacts.
¯ EIR or Negative Declaration may
identify mitigation measures to protect/
restore wetlands or use vegetated
treatment systems.
¯ Statewide
¯ Cities/counties adopt policies/
¯ LCP policies/
ordinances; make land-use decisions
ordinances apply
consistent with State law.
in coastal zone
¯ Enforcement tools include: inspections;
fines; infractions; misdemeanors; stop
work orders; and general police powers
to protect public health, safety and
welfare and declare, prohibit, and abate
nuisances.
Statewide at local
¯ Regulate impacts to wetland/riparian
level
areas
¯ Develop CEQA guidance
¯ Establish interagency agreements
¯ Develop technical assistance/guidance
¯ Alternatives to flood management
approaches
Statewide
Comments on watershed scale and projectspecific impacts to riparian/wetland areas

¯ CCA (PRC §§ 30000 et seq.) ¯ Coastal development permits Coastal zone
¯ CCC’s Administrative
¯ LCP certification/
(includes tidelands,
Regulations (Title 14 CCR §§
amendments
submerged lands,
13000 et seq.)
¯ Federal consistency: review
public trust lands),
¯ CCMP pursuant to CZMA (16
of federal actions affecting
USC §§ 145 ! et seq.)
land or water uses or natural
resources of the coastal zone
¯ Enforcement
¯

I)FG

MPA (Gov. Code §§ 66600 et ¯ Designation of priority uses
seq.), including SFB Plan
adjacent to Bay
¯ SMPA (PRC §§ 29000 et
¯ Permitting: development
seq.)
pernfits and marsh
* CCMP pursuant to CZMA (16
development permits
USC §§ 1451 et seq.)
¯ Federal consistency
¯ Enforcement
* FGC § I et seq.
* Streambed alteration permits
* FGC §§ 1600-1603
for grading, filling, dredging
¯ California Endangered
activities in State waters or
Species Act (CESA)
stream beds
¯ California Wetlands
¯ MOU between DFG, DWR,
Conservation Policy, 1993
Cal/RA, and SRB to
(CWCP)
implement habitat protection
provisions

WCB

¯

SFBCI)C

Wetlands, Riparian Areas, and
Vegetated Treatment Systems

cities/counties.
¯ Federal projects, permits and li crises
must be found consistent with the
CCMP before they are implem,
¯ Enforcement tools include: file
complaint I~br civil penalties; is.,;ue cease
and desist orders; and issue resl ~tion
orders.
SFB (shoreline areas ,, Federal projects, permits and li~ enses
within 100 ft. of
must be found consistent with the
SFB; tidal areas and
CCMP, before they are implemented.
specified tributaries; ¯ Enforcement!federal consistency
Suisun Marsh)
authorities similar to CCC.

Statewide: State
waters or stream
beds (including
wetlands)

¯ Wetland purchase and
* Statewide
riparian purchase/restoration
¯ Central Valley
programs (e.g., Riparian
Habitat Conservation Program
IRttCP], CVJV)
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¯ CCC certifies LCPs prepared I:y coastal

¯ In streambed alteration agreeme-DFG suggests fish and wildlife
protection measures; measures accepted
by project proponent become p~ of an
enforceable agreement.
¯ FGC focus includes control ofe osion
and sedimentation.
¯ CWCP calls for no net wetlands loss
and a long-term net gain in the
quantity/quality/permanence of, vetland
acreage and values.
Acquires, restores, and enhances W ands
and riparian areas

SLC

¯ PRC §§ 6000 et seq. (includes ¯ SLC leases (PRC §6501.1)
¯ Kapiloff Land Bank Fund
lease authority)
¯ KapiloffLand Bank Act (PRC
§§8600 et seq.)

¯ Ungranted State
sovereign lands
¯ Statewide

SCC

CPRC Chapter 6, Div 21

Coastal zone and
coastal watersheds,
statewide

Wetlands, Riparian Areas, and
Veo .... ted Treatment Systems
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¯ SLC may lease sovereign lands for
wetlands habitat preservation and/or
restoration.
¯ As trustee of the Kapiloffl,and Bank
Fund, SLC acquires lands tbr wetlands
restoration and preservation. These
lands then take on the characteristics of
sovereign tide and submerged lands.
¯ Granted lands are monitored to ensure
compliance with the Public Trust.
¯ Enforcemen’t tools include: insurance,
indemnity, bonding, remediation,
inspections, fines, stop work orders,
termination of lease, ctc
¯
The SCC implements many projects
to protect wetlands aud riparian areas
through acquisition of fee or lessthan-fee interests in land.
¯
SCC implements many projects that
restore wetlands and riparian areas
through the development of
enhancement plans and undertaking
efforts to alter hydrology, replant
vegetation, and restore fisheries
habitat.
¯ SCC has helped on a few occasions
to actually construct wetlands that
serve as vegetated treatment systems
to reduce NPS pollution.

Agency
Authority
~iWltlSli/I,tWQigi~s PCWQCA (WC §§ 13000 et
seq.)

Programs
¯ WQCP (Basin Plans)
¯ WDRs
¯ NPSMP
¯ WMI

DFG

FGC § Iet seq.

¯ Enforcement
¯ Reporting

DPR

Div. 1, Chapter 1.25, Div. V,
PRC §5000 et seq.
HSC § 116275 et seq.

DHS

to

Wetlands, Riparian Areas, and
Vegetated Treatment Systems

Drinking water source
assessment and protection,
drinking water sampling and
analysis regulation of public
drinking water systems
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Implementing Area
Notes
Statewide
o Enforcement tools: Cleanup and
Abatement Orders; Cease and Desist
Orders; Administrative Civil Liability
,, RWQCBs have primary responsibility
for individual permitting, inspection and
enforcement.
Statewide
¯ Enforcement: DFG wardens enforce
water pollution control sections of FGC
(e.g., §§ 5650)
¯ Reporting: DFG staff report chronic
(sublethal, long-term) water pollution
conditions to RWQCBs and cooperate
in obtaining corrections or abatements
to the condition.
SPS
DPR operates and maintains units of the
SPS in and aronnd \vetlands.
Watersheds
Assessment of p~)tential contaminating
associated with
activities in watershed; self-determined
drinking water
~rotection programs by drinking water
sources
systems and communities; collection of
data on contaminants in drinking water
supplies for the evaluation of water
quality.

Agency
DWR

CARCDs and
NRCS
State/local/federal
agency participalion in CA’s
¯ NMSs
¯ NERRs
¯ NEPs

Authority
Programs
* California Urban Creeks
¯ Technical Assistance
Restoration and Flood Control ¯ MOU between DWR, DFG,
Act of 1984 (CUCRFCA)
Cal/RA, and SRB to
~¯ DFPP
implement habitat protection
provisions
¯ Technical Assistance
¯ Financial (assistance with
grants to farmers)
¯ MPRSA (16 USC § 1431 et ¯ MBNMS WQPP
seq.)
¯ SMBRP
¯ CZMA § 315
¯ SFB
¯ CWA § 320 (33 USC § 1330)

!Wetlands Research
Project (WRP)
(partnership of
State and federal
agencies with
wetland
responsibilities)

Wetlands, Riparian Areas, and
Vep .... ted Treatment Syste~ns

I¯ Southern CA Wetlands
Inventory (Carpenteria Salt
Marsh, Mugu Lagoon, Malibu
Lagoon, Ballona Wetlands,
Bolsa Chica Wetlands, Upper
Newport Bay, N. San Diego
County Lagoons, Tijuana
Estuary)
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¯ Statewide
¯ SFB Delta

¯ Statewide

NMSs:
¯ Monterey Bay
¯ Channel Islands
¯ Cordell Bank/
Gulf of the
Faraliones
NERRs:
¯ EIkhorn Slough
¯ Tijuana River
NEPs:
¯ SMB, SFB and
Morro Bay
So. California

Notes
¯ DWR works with citizens and local
agencies to address bank erosion and
flooding problems of urban streams.

RCDs/NRCS assist farmers in making
wetland determinations of agricultural
lands.
The MBNMS WQPP is a collaborative
eflbrt of federal, State and local agencies
and public and private groups to address
NPS pollution in the region’s watersheds.
An MOA has been signed by: NOAA;
USEPA, Region 9; Cal/EPA; SWRCB;
RWQCB 2 (SFB); RWQCB 3 (Central
Coast); CCC; and AMBAG.

WRP designed as a vehicle "to accelerate
the pace, the extent and the effectiveness
of coastal wetland restoration in the
Southern California Bight. Includes
Planning and Public Education programs

Implement educational programs to provide greater understanding of watersheds, to raise awareness and increase the use of applicable management measures
and practices for wetlands and riparian areas, and to promote projects which retain or re-establish natural hydrologic functions. Public education, outreach, and
training programs should involve applicable user groups and the community.
[Refer to the Wetlands, Riparian Areas, and Vegetated Treatment Systems Management Measures 6A - 6C listed in ~his document.I

Agency
I
Authority
I
Programs
’SWRCB/RWQCBs ’ ¯ PCWQCA [WC §8 13000 et¯ Basin Plans
seq.]
¯ Education
CCC
¯ CCA (PRC §§ 30000 et seq.), ¯ Education
particularly §§ 30012 and
¯ Guidance Manuals (Polluted
30006.5
Runoff, Wetlands, Wetlands
Mitigation Banking, LCP
Periodic Reviews)
SFBCDC
¯ MPA (Gov. Code 8§ 66600 et ¯ Education
seq.), including SFB Plan
¯ SMPA (PRC 88 29000 et
seq.)

~
O

DFG

¯ FGC 8§ 1600 et seq.

DHS

HSC 8 116275 et seq.

DPR

Div. 1, Chapter 1.25, Div. V,
PRC §5000 et seq.

SFB (shoreline areas
within 100 ft. of
SFB; tidal areas and
specified tributaries;
Suisun Marsh)
¯ Statewide
MOU among DRF, DWR, Cal/RA, and
SRB to implement habitat protection
provisions.

SPS
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. Notes

¯ coastal zone

¯ Education and Technical/
Financial Assistance
¯ MOU between DFG, DWR
Cal/RA, and SRB to
implement habitat protection
provisions
Drinking water source
Watersheds
assessment and protection,
associated with
drinking water sampling and
! drinking water
analysis; regulation of public
sources
drinking water systems

._x

Wetlands,, Riparian Areas, and
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Implementing Area
¯ Statewide

Assessment of potential contaminating
activities in watershed; self-determined
~rotection programs by drinking water
systems and communities; collection of
data on contaminants in drinking water
supplies for the evaluation of water
quality.
DPR has an extensive educational program
that includes displays, talks, curriculum
development and special programs.

OWl,t

¯ CUCRFCA

SCC

PRC Chapter 6, Div 21

SLC

¯ PRC §§ 6000 et seq.

¯ Education

CARCDs and
NRCS

¯

State/local/federal
agency participalion in CA’s
¯ NMSs
¯ NERRs
¯ NEPs

¯ MPRSA (16 USC § 1431 et
seq.)
¯ CZMA § 315
¯ CWA § 320 (33 USC § 1330)

¯ Technical Assistance
¯ Financial (assistance with
grants to farmers)
¯ MBNMSWQPP
¯ SMBRP
¯ SFEP

Wetlands, iRiparian Areas, and
V~,, elated Treatment Systems

¯ Urban Streams Restoration
Program
¯ Technical Assistance
¯ MOU between DWR, DFG,
Cal/RA, and SRB to
implement habitat protection
provisions
CREP; Coastal Access
Program; Education and
Technical/Financial Assistance
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¯ Statewide

DWR works with citizens and local
agencies to address bank erosion and
flooding problems of urban streams.

Coastal zone and
coastal watersheds,
statewide

SCC can provide interpretive signs as part
of its coastal resource or access projects
to educate the public about a multitude of
coastal issues, !ncluding NPS pollution,
wetland and other habitat values,
functions and processes.

Ungranted tide- and
submerged lands
i owned by State (PRC
§ 6301)
¯ Statewide
RCDs/NRCS assist farmers in making
wetland determinations of agricultural
lands.
NMSs:
Includes numerous education
¯ Monterey Bay
efforts/actions.
¯ Channel Islands
¯ Cordeli Bank/
Gulf of the
Farallones
NERRs:
¯ Elkhorn Slough
¯ Tijuana River
NEPs:
¯ SMB, SFB and
Morro Bay

LIST OF ACRONYMS

AASHTO - American Association of State
CERCLA - Comprehensive Environmental
Highway and Transportation Officials
Response and Compensation Liability Act
AB - Assembly Bill
CESA - California Endangered Species Act
ABAG - Association of Bay Area Governments
CFB - California Farm Bureau
ACOE - Army Corp of Engineers
CFR - Code of Federal Regulations
AMBAG - Association of Monterey Bay Area
CIMIS - California Irrigation Management
Governments
Information System
ARS - Agricultural Research Service
CIWMA - California Integrated Waste
ASBS - Areas of Special Biological
Management Act
Significance
CIWMB - California Integrated Waste
BASMAA - Bay Area Stormwater Management
Management Board
Agencies Association
CMS - Conservation Management System
BAWPG - Bay Area Wetlands Planning Group
CNPCP - Coastal Nonpoint Source Pollution
BC - Building Code
Control Program
BCGC - Boating and Clean Green Campaign
CrCA - Critical Coastal Area
BIOS - Biologically Integrated Orchard Systems
CREP - Coastal Resource Enhancement
BOF - Board of Forestry
Program
CAA - Clean Air Act
CRMP - Coordinated Resource Management
CAC - County Agricultural Commissioner
and Planning Program
Cal/EPA - California Environmental Protection
CRWQMP - California Rangeland Water
Agency
Quality Management Plan
Cal/OES - California Office of Emergency
CSVDP - California Statewide Vessel Disposal
Services
Plan, USFWS (1994)
Cal/RA - California Resources Agency
CUCRFCA - California Urban Creeks
Cal/Trans - California Department of
Restoration and Flood Control Act of
Transportation
1984
Cal/Trans IPMP - California Department of
CURES - Coalition for Urban/Rural
Transportation Integrated Pest
Environmental Stewardship
Management Program
CVAP - Clean Vessel Act Program
CAMMPR - California Management Measures
CWA - Clean Water Act
for Polluted Runoff
CWC - California Water Code
CARB -California Air Resources Board
CWCP- California Wetlands Conservation
CARCD - California Association of Resource
Policy (1993)
Conservation Districts
CZARA Coastal Zone Act Reauthorization
CCA -California Coastal Act
Amendments of 1990
CCBN - California Clean Boating Network
CZM - Coastal Zone Management
CCC - California Coastal Commission
CZMA - Coastal Zone Management Act
CCC’s CPR Plan - CCC’s Controlling Polluted
CZSTA - Coastal Zone Special Treatment Areas
Runoff Plan
DBW - Department of Boating and Waterways
CCR - California Code of Regulations
DFA - Department of Food and Agriculture
CCMP - California Coastal Management
DFG - Department of Fish and Game
Program
DFPP - Delta Flood Protection Plan of 1988
CDF - California Department of Forestry and
DHS - Department of Health Services
Fire Protection
DOC - Department of Conservation
CDP - Coastal Development Permit
DPR - Department of Parks and Recreation
CDPR - Department of Pesticide Regulation
DTSC - Department of Toxic Substance Control
CEEIN - California Environmental Education
DWR - Department of Water Resources
Interagency Network
EIR - Environmental Impact Report
CEQA - California Environmental Quality Act
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EQIP - Environmental Quality Incentives
MWELO - Model Water Efficient Landscape
Program
Ordinance
ESA - Endangered Species Act
NEP - National Estuary Program
FAC - Food and Agriculture Code
NEPA - National Environmental Policy Act
FACT - Functioning Assessment Criteria Test
NERR - National Estuary Research Reserve
FCVA - Federal Clean Vessel Act of 1992
NMS - National Marine Sanctuary
FGC - Fish and Game Code
NOAA -National Oceanic and Atmospheric
FHA - Federal Housing Administration
Administration
FHWA - Federal Highway Administration
NPDES -National Pollutant Discharge
FIFRA - Federal Insecticide, Fungicide,
Elimination System
Rodenticide Act
NPS - Nonpoint Source
FOTG - Field Office Technical Guide
NPSMP - Nonpoint Source Management Plan
FPA -Forest Practice Act (Z’Berg-Nejedly)
NRCS - National Resources Conservation
FPR - Forest Practice Rules
Service
FSA - Farm Services Agency
NTMP - Nonindustrial Timber Management
g-Guidance - Guidance Specifying Management
Plan
Measures for Sources of Nonpoint
OCWD - Orange County Water District
Pollution on Coastal Waters (CZARA
ODW - Office of Drinking Water
§6217[g])
OPA - Federal Oil Pollution Act of 1990
GMSWP - General Municipal Storm Water
. OSDS - Onsite Disposal System
Permit
OSPR - DFG/Office of Oil Spill Prevention and
GP - General Plan
Response
HC - Housing Code
OSPRA - Oil Spill Prevention and Response
HHW - Household Hazardous Waste
Act of 1990
HNC - Harbors and Navigation Code
OSPS - Oil Spill Prevention Specialists
HSC - Health and Safety Code
PCWQCA - Porter Cologne Water Quality
HTB - Heal the Bay
Control Act
HWRF - Harbors and Watercraft Revolving
PIPP - Public Information Public Participation
Fund
Committee of the SWQTF
IAC - Interagency Committee
PRC - Public Resources Code
ICE - Infor~nation Center for the Environment
PTHP - Program Timber Harvesting Plan
IPM - Integrated Pest Manage~nent
PZL - Planning and Zoning Law
ISTEA - lntermodal Surface Transportation
R&HA - Rivers and Harbors Act
Efficiency Act
RCD - Resource Conservation District
ISW Plan - Inland Surface Waters Plan
RCRA - Resource Conservation and Recovery
JOSP - Joint Oil Spill Program
Act
LCP- Local Coastal Program
RECAP -CCC’s Regional Cumulative
LEA - Local Enforcement Agency
Assessment Program
LTMP - Long Term Monitoring Program
Pd-tCP - Riparian Habitat Conservation Program
MAA - Management Agency Agreement
RMS - Resource Management Systems
MBNMS - Monterey Bay National Marine
RWQCB - Regional Water Quality Control
Sanctuary
Board
MM - Management Measure
RWQCB 1 - North Coast Region
MOA - Memorandum of Agreement
RWQCB 2 - San Francisco Bay Region
MOU - Memorandum of Understanding
RWQCB 3 - Central Coast Region
MP - Management practice
RWQCB 4 - Los Angeles Region
MPA- MacAteer-Petris Act
RWQCB 5S -Central Valley Region,
MPRSA - Marine Protection, Research and
Sacramento Office
Sanctuaries Act
RWQCB 5F - Central Valley Region, Fresno
MSD - Marine Sanitation Devices
Office
MSWP - Municipal Storm Water Permit
RWQCB 5R- Central Valley Region, Redding
MTHP - Modified Timber Harvest Plan
Office
MURP - Model Urban RunoffProgram
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RWQCB 6SLT - Lahontan Region, South Lake
Tahoe Office
RWQCB 6V - kahontan Region, Victorville
Office
RWQCB 7 - Colorado River Basin Region
RWQCB 8 - Santa Ana Region
RWQCB 9 - San Diego Region
SANDAG - San Diego Area Governments
SbMA - Subdivision Map Act
SCAG - Southern California Association of
Governments
SCC - State Coastal Conservancy
SCCWRP - Southern California Coastal Water
Research Project
SCRD - Small Craft Refueling Dock
SFB - San Francisco Bay
SFBCDC - San Francisco Bay Conservation and
Development Commission
SFEP - San Francisco Estuary Project
SIOSC - State Interagency Oil Spill Committee
SLC - State Lands Commission
SMA - Streamside Management Areas
SMARA - Surface Mining and Reclamation Act
SMB - Santa Monica Bay
SMBRP - Santa Monica Bay Restoration
Project
SMPA - Suisun Marsh Preservation Act
SPS - State Park System; State Parks
SRB - State Reclamation Board
SRF - State Revolving Fund
SRWP - Sacramento River Watershed Project
SWDP - Storm Water Discharge Program
SWMP - Storm Water Management Plan
SWP - State Water Project
SWPPP - Storm Water Pollution Prevention
Program
SWQTF - Stormwater Quality Task Force
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SWRCB - State Water Resources Control Board
SYP - Sustained Yield Plan
TAC - Technical Advisory Committee
THP - Timber Harvesting Plan
TMDL - Total Maximum Daily Load
TRPA - Tahoe Regional Planning Agency
TSS - Total Suspended Solids
UC - University of California
UCCE University of California Cooperative
Extension
UPC - Uniform Plumbing Code
URMP - Urban Runoff Management Program
USBR - U. S. Bureau of Reclamation
USC - United States Code
USCG - U.S. Coast Guard
USCOE - U.S. Corps of Engineers
USDA - U. S. Department of Agriculture
USDI - U. S. Department of Interior
USEPA - U. S. Environmental Protection
Agency
USFWS - U.S. Fish and Wildlife Service
USGS - U. S. Geological Survey
USRP - Urban Streams Restoration Project
WC - Water Code
WCB - Wildlife Conservation Board
WCL - Wildlife Conservation Law of 1947
WCLA - Water Conservation Landscaping Act
of 1990
WDR- Waste Discharge Requirement
WLPZ - Watercourse and Lake Protection Zone
WMI - Watershed Management Initiative
WQA - Water Quality Assessment
WQCP - Water Quality Control Plans
WQCrP - Water Quality Certification Program
WQMP - Water Quality Management Plan
WQPP - Water Quality Protection Program
WRP - Wetlands Research Project
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Preface
The American Public Works Association (APWA) received funding
from the United States Environmental Protection Agency (EPA)
to develop a training program for local governments who will be
affected by the Phase II rules developed as part of the National
Pollutant Discharge Elimination System (NPDES) storm water
program. The training program consisted of:
¯

This workbook; and

¯

A series of workshops conducted in the fall of
1998 and the spring of 1999.

¯

A live workshop, combined with satellite
videoconfcrencing, presented in 21 cities on
February 15, 2000.

Project Participants
APWA Environmental Programs and Government Relations staff
from Washington, D.C. took the lead on this project, supported by
Education Program staff from APWA’s Kansas City offices.
To assist with the project, an advisory group was formed with local
governmental representatives from each of the ten EPA regions
around the country. These individuals, who are experts in
implementing storm water management programs in their
communities, committed to help design and implement an effective
training program.
R. W. Beck, Inc., a national utility and engineering consulting firm,
was hired to work with APWA and its advisors to create the
wor "kbook and the workshop curriculum.

Training Program Audience
The primary audience tbr the workbook and workshops is:
Public Works officials from communities under 100,000 in
population;
¯

Elected officials from those communities; and

°

Agencies/Counties who may be involved in storrn water
program development.

Learning Objectives
The workbook and workshops are designed to help answer the
following questions:
Why is storm water management important?
What are the requirements of the proposed regulations?
What can you do to manage storm water more effectively?
(What strategies are working? How can you determine which
strategies are most applicable in your community?)
How can you convince people that storm water management is
important? (How can you educate the public, encourage
community involvement, and build consensus with decisionmakers and other affected parties?)
¯

Who should administer and oversee your storm water
management program? (What institutional and organizational
options are working in Phase I and Phase II communities?)
How can you get needed funding for your storm water
management program?
Does it make sense to cooperate with your neighbors to develop
a watershed approach to stor~n water management?

Each of the seven chapters of this workbook correspond with one
of these learning objectives.

Project Approach
To develop this workbook and the workshop curriculum, R. W.
Beck, Inc. conducted extensive research into storm water
management practices for smaller communities. The research
inetuded the following activities:
Literature search to find articles, manuals, workbooks, and
electronic resources related to storm water management;
¯

Telephone interviews with communities/entities responsible for
effective or innovative storm water management programs;
Four site visits to develop more detailed documentation about
storm water management programs in the selected
communities/regions; and
Discussions with im]ustry experts, APWA staff, and the ~torm
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Appendix A, included on the enclosed CD-ROM, includes brief fact
sheets summarizing each of the telephone interviews.
Appendices C through E provide summaries of the site visits
conducted as part of this project.
Appendix J contains a list of selected electronic resources that
address storm water management and water quality issues.
Selected Best Management Practices manuals are listed in
Appendix K. Appendix L includes selected references and
documents used to develop this workbook.

Feedback Exchange
To learn more about upcoming APWA workshops, find out how you
can get involved in APWA’s storm water advisory group, or provide
feedback to APWA about this workbook, please contact:
Stephanie Osborn
Environmental Program Manager
American Public Works Association
1401 K. Street NW, llth Floor
Washington, DC 20005
Phone: (202) 408-9541
Cheryl McOsker
Education Program Manager
American Public Works Association
2345 Grand Blvd., Suite 500
Kansas City, MO 64108-2641
Phone: (816) 472-6100

III
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Chapter 1
Why Worry About
Storm Water?

Natural

Built Up

"Into every life a little rain must fall," so goes the old saying.
\Vhat the adage forgets to mention is what happens when the
rainfall becomes storm water runoff.
Storm water runotT is a natural process. In the natural course of
events, precipitation that fails over undeveloped land:
¯ Transpires or evaporates,
¯ Soaks into the ground to nourish plants, trees
and other vegetation and to recharge aquifers, or
¯FIows through natural conveyances (such as
grassy channels, gullies, and ravines) to wetlands,
streams, lakes, and other waterways.
As development occurs, impervious surfaces - such as streets,
parkiug lots, and buildings - replace natural ground cover,
preventing infiltration of rainfall. The result is an increase in
surface runoff. The runoff carries whatever pollutants are in its
path to our water bodies, in addition, Wbelt a storm event occurs,
and rainfall is unusuallv heavy, surface water and runotf are

-_-~
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carried quickly through conveyances, with no chance for
infiltration. Heavy concentrations of pollutants may result, along
with flooding of streets and waterways.
To address concerns associated with this runoff, communities and
regulators have been examining storm water management strategies
for decades, with particular strides toward best management
practices in recent years.
This chapter describes the need for storm water management
planning and policy and addresses:
¯ A definition of storm water;
¯ Reasons to be concerned about storm water management;
¯ Impacts of stor~n water quantity and quality;
¯ Benefits of storm water management; and
¯ The relationship between storm water management and other
enviromnental programs.

What is Storm Water?
~torm water is surface flow water from precipitation that
accumulates in and tlows through natural and!or man-made storage
and conveyance systems during and immediately following a storm
event. As storm water travels through a conveyance system, it
earries pollutants to lakes, rivers, wetlands, coastal waters, and
ground waters, impairing waterqualit?< The sources of these
pollutants are typically diffuse, therefore sources of pollutants
carried by runoff have not historically been regulated.

Why Worry About Storm Water?
Ahhoagh pollution conveyed by storm water has historically been
overlooked due to the complications associated with identifying the
sources of pollution, it is one of the most significant soarces of
pollution to our nation’s waters today: Poor ,nanagement of storm
water can lead to impaired water bodies, degraded animal habitats,
polluted drinking water, increased ilooding, and hydrologic changes
to streams, lakes, wetlands and rivers (such as erosion of
streambeds or deposits of soil and silt in waterways, which can
further alter their natural state).
Conversely, communities that have developed aggressive storm
water management progra~ns, especially in conjunction with other
environmental activities, have revitalized their surface waters,
improved local quality of life, and created places where businesses
and residents want to locate.
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The National Picture
Several comprehensive studie~ have indicated that diffuse sources of
pollution conveyed by storm water runoff are major contributors of
water pollution in the United States, The Association of State and
Interstate Water Pollution Control Administrators and the United
States Environmental Protection Agency (EPA) conducted a study
and published a report in 1985 entitled America’s Clean lT/ater - The
Stat~s’ Nonpoint Source Assessment. This report indicated that 38
states reported urban runoff as a major cause of itnpaixment to
their waters. Twenty-one states reported construction site runoff
as a major cause of impairment. In addition, The :’Vational |r/ater

Percent of Assessed U.S. |Vater Bodies ltnpalred by
Urban ilunoff/Storn~ ~;ewers

50%
40%
30%

~

20%
10%

Source: EPA, 1998. The National Water Quality Inventory, 1996 I~eport to
Congress, EPA 841-R-97-008
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Quality Inventory, 1996 Report to Congress reported that the leading
cause of water quality impairment, on a nationwide basis, was
diffuse (nonpoint) sources, carried by stormwater runoff.

Typical Pollutal~ts Associated tvith
DifFerent Types oF Runoff

Urban

Suburban

Agricultural Construction Site
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Storm Water Quality
The quality of storm water is important to ?,our community
because storm water conveys to rivers, streams, estuaries, bays and
reservoirs. Storm water can also seep into aquifers, which are often
used to supply drinking water. Pollutants in storm water,
therefore, can impair drinking water, recreational waters, and
animal habitats (such as waterfowl habitats, fish spawning areas,
and shellfish beds). These resources are inherently valuable, but
they also provide ~nany communities with sources of economic
viability.
Different types of non point source runoff present distinct
challenges to surface and ground water. Pollutants carried bv
storm water in all types of environments, however, have the
potential to impair aquifers, rivers, streams, lakes, and wetlands.

Storm Water Quantity
As land is developed, the amount of impervious area increases.
Storm water does not have as much soft, porous ground to sink
into, therefore tnore runoff is introduced to ~-our storm water
conveyance system. This increase in storm water can result in the
following negative impacts to your community:
¯ An increase in pollutants introduced to waterways;
¯ An increase in flooding due to overloaded storm water
conveyance systems and higher surface body (lakes, ponds,
rivers and resevoirs) water levels;
¯ A decrease in the a~nount of water recharged to aquifers; and
¯ An increase in salinity of ground water (iu coastal areas) due
co the lack of groundwater recharge and an imbalance in
hydrostatic pressure.
Increased storm water quantity, therefore, can result not only in
flooding, but also in additional pollution to water bodies due to
erosion and lack of pollutant settling time, as well as a reduction in
the amount and/or quality of water recharged to the aquifer.

5
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Comn~on Factors that A£Yoet

Stornl Wotor ~uantit~j or ~ualit~
illicit discharges to storm
sewer system

Heavy rainfall

Illicit sanitary discharges result in high bacteria
counts in waters
¯ Illicit industrial/commercial discharges result in
high pollutant loadings
Flooding due to overloaded storm sewer system
Increased pollutant loadings due to overloaded
storm sewer system
° Increased pollutant loadings due to increased
storm water runoff
¯

Old/poorly maintained
storm sewer system

°

Heavy use of fertilizer in
watershed

¯

Iteavy use of pesticides in
watershed

Increased chemical loadings
¯ Increased toxicity

High level of development/
urbanization

¯ Increased frequency and/or severity of flooding
due to overloaded storm sewer system
¯ Increased pollutant loadings due to urban
activities (e.g. automobile fluids, industrial
chemicals)
Increased pollutant loadings due to runoff
reaching streams more quic "kly (lack of setting
time and natural filtration)
Increased pollutant loadings due to increased
erosion
Increased presence of fertilizers, herbicides,
floatables, etc.
¯ hwreased presence of floatable trash (cigarette
butts, styrafoam containers, etc.)

Cross connection from
sanitary sewer system

¯

Increased pollutants flushed into receiving water
because of poor maintenance practices
Flooding due to inadequate system
° Turbidity from excessive erosion
Increased algae bloom leads to reduction in
oxygen in water (eutrophication), which "kills
fish, leads to beach closings

Increased pollutants loadings to receiving water
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So~rce Control ~leasures -ICleduce or eliminate the possibility of
storm water coming into contact with
a pollutant. Examples include:

Delivery Reduction MeasuresIntercept pollutants leaving the
source before they are introduced to a
waterway. Examples include:

¯

°

¯

¯

¯

Storing chemicals properly
Using conservation tillage
Keeping clean rainfall away from
wastes
Timing chemical applications or
logging activities based on
weather forecasts or seasonal
weather patterns
Protecting natural hydrology by
maintaining pervious surfaces in
developing areas
hnproving street sweeping and
catch basin cleaning measures
5tinimizing salt/sand application
for de-icing, or using alternative
materials such as clay and gravel
Active erosion control practices
for all construction sites
Intelligent land use and
management of developments

¯
¯

Using infiltration basins
Using grassy swales
Restoring wetlands
Planting trees to absorb excess
storm water
Using grit and oil separators
Water quality detention ponds

Storm Water Management - It’s Part of
Smart Environmental Programming
While %torm water management" may not immediately leap to
mind as a top priority for most citizens or elected officials, clean
water is an issue that almost everyone can agree on. Lack of or a
poor storm water management program is a disservice to the
eo~nmunity. You ueed to understand and promote the link between
storm water management and other important community issues
such as:

¯ Abundant clean drinking water
¯ Availability of healthy lakes, bays, and streams for fishing,
swimming, recreation, and tourism
¯ Flood control
¯ Clean roadways
¯ Adequate animal habitats
¯ Existence of trees and other vegetation
¯ Pollution control
¯ Erosion control
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¯ Smart growth, sustainability, and livability concerns
¯Cornprehensive master planning

,....~.

Your community may already have programs underway that
address these issues or may be faced with other requirements such
as TMDLs that will require you to address some of these issues.
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Chapter 2
What Are We Required To
Do About Storm Water?

Developing an effective storm water management program makes
sense. In addition to the practical benefits derived from storm
water management programs, federal regulations govern how you
manage storm water in your community.
This chapter addresses:
¯ An overview of federal policy and regulations for storm water
managmnent;
¯ The objectives of Phase II regulations:
¯ .,\ discussion of EPA’s role in administering the Phase II
Rule, as well as the roles of state, local, and tribal
governments and permitting authorities;
¯ A description of NPDES storm w’ater Phase II
requirements;
¯ A discussion of who is covered by the Phase II
regulations; and
¯ A description of what’s involved in the Phase II
permitting process.
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Federal Storm Water Management Policy
The federal government has fh~alized regulations for storm water
management in smaller communities - "known as the 1N’ational
Pollutant Discharge Elimination System (NPDES) Phase II Rule.
This rule is designed to comply with the requirements of the Clean
Water Act and to further protect our nation’s streams, rivers and
beaches from polluted storm water runoff. Phase II regulations
follow the 1990 NPDES Phase I Rule, which addressed priority
sources of pollutant runoff, including storm water pollution from
medium and large municipal separate storm sewer systems,
industrial sources, and construction sites disturbing at least five
acres.
Phase II requirements grew out of a long-standing concern on the
part of federal legislators for protecting surface water. To better
understand these regulations, you must look at the evolution of the
NPDES program.

The Clean Water Act
The Clean Water Act (CWA) is the pri~nary federal legislation that
protects surface waters, such as lakes, rivers, and coastal areas. The
CWA stems from the federal Water Pollution Control Act (WPCA),
which was originally enacted in 1948. This legislation employed
ambient water quality standards in specifying the acceptable levels
of pollution in a state’s waters. This approach - stressing tolerable
pollution rather than preventable causes of water pollution - proved
to be an ineffective means of preventing pollution. Other problems
with the WPCA included awkwardiy shared federal and state
responsibility for promulgating the standards and cumbersome
enforcement procedures.
The CWA was developed in 1972 to strengthen and expand the
WPCA. The CWA took a different approach to addressing water
pollution. The amendments focused on establishing effluent
limitations on point sources, or "any discernible, confined and
discrete conveyance.., from which pollutants are or may bc
discharged" (RL. 92-500). Increased accountability for protecting
water quality was placed on dischargers of pollutants. The
amendments also required states and tribes to survey their waters
and determine an appropriate use for each, then set specific water
quality criteria for various pollutants to protect those uses.
Another addition to the !972 CWA was the provision of certain
funding mechanisms to help communities meet their clean water
goals.
The 1972 CWA also introduced the National Pollutant Discharge
Elimination System (NPDES).

NPDES (Section 402)
The NPDES program was established as the fundamental
regulatory mechanism of the CWA. The NPDES progra~n requires
anyone discharging a pollutant from a point source into the waters
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Federal Storm Water ~!lanayement Policy Titneline

~940
950

1948 - Federal Water Pollution
Control Act originally Enacted

1972 - Significant changes made to FWPCA
hencefo~h known as the Glean Water Act
1977 - Minor amendments made to the GWA
~ 980
1981 - ~inor amendments made to the GWA
~

1990

2000

1~8Z - NPDES and nonpoint source programs established
1990 o Phase I implementation
December 15, 1997- Proposed Phase II rule signed
by EPA Administrator
October 29, 1999 - Final Phase II rule signed by EPA
December 8, 1999 - Final Phase II rule published in Federal Register
December 2000 - NPDES-authorized states must modify
their NPDES program if no statutory change is required
December 2001 - NPDES-authorized states must modify
their NPDES program if no statutory change is required
December 2002 - Permitting authority designates small MS4s
March 2003 - M~nicipal industrial NPDES application due
(1STES sources)
March 2003 - regulated small MS4s and storm water
discharges associated with other activity submit permit
application <o, ~ ~,, o,,~ go

20~ b’

~ December 2004 - Permitting authority with storm water
watershed plans designates small MS4s

--~

2008 - Regulated small MS4s programs
developed and implemented
(or five year~ afIer permit
December 2012 - Reevaluation
of the Phase II rule by EPA

/020

Every 5 Years - Submission
of No Exposure Certification
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of the United States to obtain an NPDES permit. The initial focus
was on industrial and municipal wastewater. Controlling these
targeted point sources has substantially improved water quality.
However, several studies have shown that pollution from diffuse
(nonpoint) sources - such as storm water runoff from urban and
agricultural areas, construction sites, land disposal, and resource
extraction (mining) - are now the leading cause of water quality
impairment. Although storm water runoff originates from diffuse
sources, it is often discharged through separate storm sewers or
other conveyances, which are regulated under the CWA.
The 1987 amendments to the CWA, therefore, added Section 402(p),
which required the EPA to develop a comprehensive phased
program to regulate storm water discharges under the NPDES
program. This task promised to be challenging because storm water
originates from so many separate, undiscernable sources, and there
were not yet proven control techniques to mitigate storm water
pollution.
The Phase I rule was issued in November 1990. The rule addressed
storm water discharges from medium and large municipal separate
storm sewer systems(MS4s)(those serving communities with a
population of at least 100,000), as well as storm water discharges
associated with industrial activity.
The Phase II proposed rule was signed by the EPA Administrator
on December 15, 1997. Final Phase II regulations, which effect
smaller communities, were signed October 29, 1999.
NPDES permitting authorities must modify their existing NPDES
permits by December 2000, if statutory changes are not required,
or by December 2001 if statutory changes are required. Regulated
small MS4s and storm water discharges associated with other
activities need to submit their permit applications by March 2003
(or 3 years and 90 days after final regulations are issued).
Regulated small MS4 programs should be developed and
implemented by 2008, or five years after per~nit issuance.
Appendix G includes a copy of the Phase II Rule. Appendix H
presents a brief summary of other federal regulations that affect
storm water management.

What are the Objectives of Phase I!
Regulations?
The United States Environmental Protection Agency’s (EPA’s)
objectives in developing the Phase II regulations include:
¯ Provide a comprehensive storm water program that
designates and controls additional sources of stor~n water
discharges to protect water quality, pursuant to CWA Section
402 (p)(6).
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Phase !
lr-/ho Is Covered

Large l~IS4s (serving a
population of 250,000 or

¯

Phase II
¯

population of less than
100,000 and located in
an urbanized area or
designated by the
permitting authority)

~nore)
Medium MS4s (serving a
population of 100,000 to
250,000)
Construction activities
disturbing five or ~nore
acres

¯

Industries (specified by SIC
code)

Small MS’Is (serving a

°

Construction activities
disturbing between one
and five acres
Industrial sources

designated by the
permitting authority
¯ ISTEA sources
(including municipally
owned/operated
industrial facilities)

~’~Ionit~,rin~

Mandatory ongoing
monitoring required of
medium and large MS4s

Application
Requirements

Program
Requirements

Very specific, detailed
application requirements,
Application requirements
don’t lend themselves to
general permits

Specific activities required
Municipalities must address
commercial and industrial
dischargers in the
community

NPDES permitting
authorities establish
small MS4 monitoring
requirements
Streamlined application
requirements
General per~nits
encouraged; application
requirements lend
themselves to this
approach
¯ ~lore broad municipalities can
develop own BMPs to
address minimum
control measures
¯ Municipalities do not
necessarily have to
address industrial
dischargers
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¯ Address discharges of storm water activities not addressed by
Phase I, including:
¯ Construction activities disturbing less than five acres;
¯ "Light" industrial activities not exposed to storm
water;
¯ "MS4s located in urbanized areas not covered under
Phase I; and
¯ Municipally owned industrial facilities that were
addressed under Phase I but granted an extension
under ISTEA (Intermodal Surface Transportation
Efficiency Act).
¯ Facilitate and promote watershed planning as a framework
for implementing water quality programs wherever possible.
EPA aims to achieve these objectives by balancing nationwide
automatic designation and locally based designation. EPA will
designate on a nationwide basis:
¯ Storm water discharges from small MS4s located in urbanized
areas; and
¯ Construction activities that result in land disturbance equal
to or greater than one acre.
EPA believes that this designation criteria addresses the main
sources of storm water pollution causing significant degradation of
surface waters. Permitting authorities may designate additional
small MS4s, categories, or individual sources of storm water
discharges that are problematic in specific communities.

What is EPA’s Role in Implementing Phase Ii7
EPA’s role in Phase II implementation includes provision of a
flexible regulatory framework; development of tools to help the
regulated community; provision of permits; and oversight of state
programs.

Provide Flexible Regulatory Framework
EPA’s approach is to provide a regulatory framework that ensures
that permits issued to municipalities include the minimum control
measures, while providing the NPDES permitting authorities with
a significant arnount of flexibility so that they can be sensitive to
regional issues. Some of the ways in which Phase II allows for
flexibility include:
¯ Permitting authorities estabhsh designation criteria for small
tMS4s located outside of urbanized areas.
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¯ Permitting authorities can designate other MS4s or
construction, industrial, or commercial facilities that are not
covered nationally, on a case-by-case or regional basis.
¯ Permitting authorities may provide waivers to MS4s and
construction activities in certain situations, such as where:
¯ Construction activities of between one and five acres:
(1) The value of the rainfasll erosivity factor is less
than five (5);
(2) TMDL assessment or equivelant assessment
addresses the pollutants of concern.
¯ Regulated small MS4s serving jurisdictions with a
population of less than 1,000:
(1) Its discharges are not contributing substantially
to pollutant loadings; and
(2) If there is a discharge of any pollutant(s) a
TMDL is already established to address the
pollutant(s) of concern.
¯ Regulated small MS4s with a population under
10,000 if:
(1) All water receiving discharges from the system
have been evaluated; and
(2) A TMDL or equivalent analysis has been
conducted and allocated for pollutants; and
(3) It has been determined that current and future
discharges do not bare the potential to result in
exceedences of water quality standards.
¯ General permits are encouraged and may be issued on a
watershed basis.
¯ Qualifying local programs can be incorporated in NPDES
permit requirements.
¯ Minimum control measures may be implemented by another
governmental entity, such as a iarger, neighboring
community.
¯ A cooperative and/or a watershed-based approach is
eucouraged.
¯ TMDLs for single pollutant(s) os concern.
EPA expects encouraging the use ot’ general permits for the
majority of sources to be designated under Phase II to lessen the
regulatory burden placed on the permitting authority. EPA is also
working to strea~nline the application/Notice of Intent (NOI)
process to reduce the burden on the regulated community.
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Rol~s o~ ~h~ F~d~ral Goc~rrtmottt, S~atos, P~rmittirs~! Authorities,
a~d Municipalities/Tribes i~ Impl~m~ntlng Phas~ II NPDES

Federal
Government
Develop overall
fra~nework of program:
¯ Rule

All States

NPDES Permitting
:~kuthorlties

~luniclpalltles/
Tribes

Comply with
requirements as a
discharger:

Comply with other
regulatory requirements

All regulated MS4s must
establish a storm water
management program
that meets the
requirements of six
minimum control
measures:

¯ State-operated
MS4s

¯ Toolbox
¯ Permit

¯ State construction
sites

Encourage use of
watershed approach

Communicate with EPA

Provide financial
assistance:

Designate sources:
¯ Develop criteria
¯ Apply criteria
¯ Designate
interconnected
sources
¯ Address public
petition

¯ No appropriated
funds

Provide waivers

¯ Federal grant
programs

Issue permits

hnplement program for
non-NPDES authorized
states, tribes, and
territories
Oversee state programs
Comply with
requirements as a
discharger:

Issue menu of
appropriate BMPs in
cases of general permits
Support local programs:
¯ Provide financial
support (to extent
possible)
° Oversee programs

¯ Federally-owned
MS4s (i.e.,
hospitals/prisons)
¯ Federal construction
projects

¯ Ensure
municipalities have
adequate legal
authority

¯ Public education
¯ Public involvement/
participation
¯ Illicit discharge
detection and
elimination
¯ Construction site
controls
¯ Post-construction
controls
¯ Pollution
preventiort/good
housekeeping for
municipal operations
Comply with
requirements as a
discharger, including
municipally
owned/operated
industrial sonrces
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Develop Tool Box
EPA has made a commitment to work with the Storm Water Phase
II Urban Wet Weather Flows Advisory Committee to develop a
"tool box" to assist states, tribe~, municipalities and other parties
involved in the Phase II program. This tool box will facilitate
efficient and cost-effective implementation of the regulation. EPA
developed a preliininary wor "king tool box in 1999. The tool box
should be finalized by the time the general permit is issued and will
be updated as new information becomes available. The tool box
will include:
¯ Fact sheets;
¯ Guidance documents;
¯ Information clearinghouse;
¯ Training and outreach efforts;
¯Tcchnical research;
¯ Support for demonstration projects; and
¯ l~egional workshops.
EPA worked with the Urban Water Resources Research Council of
the American Society of Civil Engineers to develop a database on
BMP cffcctiveness, which is available on CD-ROM and through the
Internet. For more reformation on this database, refer to Appendix
I.

Provide Permits
The EPA is the permitting authority for non-authorized states,
tribes and territories. EPA, therefore, has the same responsibility
as any other NPDES permitting authority - issuing permits,
designating additional sources, and ta -king appropriate enforcement
actions. EPA will tailor the program to the needs of the state,
tribe, or territory.

Oversee State Programs
EPA also must oversee the programs for NPDES-approved states
and tribes. EPA and the states and tribes will work together to
implement, enforce, and improve the program. EPA also will work
with states and tribes to help them modify their existing programs
where inadequacies exist. In addition, EPA reviews the continuing
planning process (CPP) periodically, to assess the accomplishments
of the program. If EPA’s evaluation of a state’s program deems
that the program is inadequate, EPA will work extensively with the
s~ate to help improve the program. If the state program is not
brought into compliance, the NPDES authorization can be
revoked.
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What Does the Federal Government Require
for Storm Water Management under

Phase I17
For MS4s:
The EPA requires, under the Phase II regulation, that all
owners/operators of small MS4s reduce the discharge of pollutants
from a regulated system to the "maximum extent practicable" to
protect water quality. At a minimum, jurisdictions regulated under
Phase II must:
¯ Specify BMPs for six minimum control measures and
implement them to the "~naximum extent practicable;"
¯ Identify measurable goals for control measures;
¯ Show an implementation schedule of activities or freque~cy
of activities; and
¯ Define the entity responsible for implementation.

For Construction and Other Activities:
Construction activities that disturb one to five acres must also be
regulated under an NPDES Phase II permit. The NPDES
permitting authority may also require that other facilities and
industrial and construction activities, as well as small M$4s outsidc
urbanized areas, be designated on a case-by-case or categorical
basis.
Each of these requirements is discussed in more detail in the
subsections that follow.
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BMPs for Six Minimum Control Measures
Municipal storm water management programs must specify best
management practices (BMPs) for the following six minimum
control measures:
1) Public Education and Outreach on Storm Water Impacts
¯ A pubhc education program must be implemented to
distribute educational materials to the community.
¯ The community should be made aware about the impacts of
storm water discharges to waterbodies and the steps needed
to decrease storm water pollution.
¯ 3~unicipalities are encouraged to work with their state and
Phase I communities to develop an education/outreach
program more efficiently.
2) Public Involvement!Participation
¯ The public must be involved in developing the
municipality’s storm water program by following state, tribal,
and local public notice requirements.
¯ All economic and ethnic groups should be included.
¯ Examples of public involvement/participation that should be
considered include public hearings, citizen advisory boards,
and working with citizen volunteers.
3) illicit Discharge Detection and Elimination
¯ The owner or operator of a regulated small MS4 nm~t
demonstrate awareness of their system, using maps or other
existing documents.
¯ They also 111115~ develop a storm sewer system map that shows
all outfalls, and the location!name of all waters of the US
that receive discharges.
¯ A Phase II community must effectively prohibit illicit
discharges into the separate storm sewer system.
¯ Appropriate enforcement procedures m~$t be implemented.
¯ A Phase II community must develop and implement a plan
to detect and address illicit discharges (including illegal
dumping) to the system.
¯ Public employees, businesses, and the general public must be
informed of the hazards associated with illegal discharges and
improper disposal of waste.
¯ Need to specifically address categories of non-storm water
discharges in 40 CF1R 122.34 (b)(3)(iii).
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4) Construction Site Storm Water Runoff Control
¯ The owner or operator of a regulated small MS4 m~t
develop, implement, and enforce a program to reduce
pollutants in any storm water from construction sites of more
than one acre.
¯ An ordinance or other regulatory mechanism m~st be used to
control erosion and sediment to the maximum extent
practicable and allowable under state, tribal or local law, as
well as sanctions to ensure compliance.
’ Must include procedures for site inspection and enforcement
of control measures.
¯ Must have procedures for input from public.
¯ Must address water quality impacts through site plan review
process.

¯ Must require construction site operators to control wastes
generated at site.
¯ Existing erosion and sediment control ordinances may suffice,
if approved by the NPDES permitting authority.
5) Post-Construction Storm Water Management in New
Development and Redevelopment
¯ Owners or operators of regulated small MS4s m~t develop,
implement, and enforce a program that addresses storm
water runoff from new development and redevelopment
projects that result in land disturbances of at least an acre
and that discharge to their MS4.
¯ Appropriate structural and non-structural BMPs m~t be
LISed.

¯ Controls must ensure that water quality impacts are
minimized.
¯ Adequate long-term operation and maintenance of BMPs
connected to a regulated MS4 must be addressed.
¯ The goal, at a minimum, should be to maintain predevelopment runoff conditions.
¯ EPA eneo~ages the use of preventive measures, including
non-structural BMPs, which are usually thought to be more
cost-effective.
6) Pollution Prevention/Good Housekeeping for Municipal
Operations
¯ Owners or operators of small MS4s must develop and
implement a cost-effective operation and maintenance as well
as employee training programs with the goal of preventing or
reducing pollutant runoff from municipal operations.
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EPA Encourages:
¯ The use of maintenance activities and schedules and longterm inspection procedures
¯ The use of controls for reducing or eliminating the discharge
of pollutants from roads, highways, parking lots,
maintenance and storage yards, and waste transfer stations
¯ Implementation of procedures for the proper disposal of
waste, such as dredge spoil, floatables, and other debris
removed via operations and maintenance activities
¯ New flood management projects should incorporate water
quality protection to the greatest extent possible
¯ Pollution prevention measures in municipal operations, such
as golf course maintenance, fleet maintenance, open space
~naintenance, planning, building and oversight, and storm
water lnaintenance

Measurable Goals for Control Measures
The requirement of identifying measurable goals for each control
measure is unique to Phase II. Communities regulated under Phase
I were uot required to devise measurable goals. Examples of
measurable goals include:
¯ ~--

¯ Inspecting or repairing a certain number of drain inlets each
year;
¯ Conducting street-sweeping operations a certain number of
times each year;
¯ Surveying all municipal right-of-ways to identify illicit
discharges;
¯ Conducting a certain number of training classes for municipal
operations each year;
¯ Soliciting the help of a certain number of volunteers each
year to perform water quality monitoring or
education/outreach activities; or
¯ tledueing sediment loading.

Implementation Schedule of Activities or Frequency of
Activities
t/egutated communities must show an implementation schedule of
activities or frequency of activities that will be done as part of the
storm water management program. An example might include the
following entries:
Sweep entire x miles of road in county

2 times per year

Vacuum storm drain inlets

2 times per year
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Conduct classroom storm water education

4, times per year

Implement Household Hazardous
Waste Program

by July 31, 1999
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IVho is Regulated Under Phase II;a
~lutomatlcally Included

Exceptions

Owners/operators of small municipal
separate storm sewer systems located in
urbanized areas including military
facilities, large hospitals, prisons or other
such MS4s operators that exist in an
urbanized area.

Systems that serve less than
1,000 people where no
significant impacts are known,
and where TMDL assessment
addresses the pollutants of
concern if any are identified.
¯ Any other system waived from
the requirements by the NPDES
permitting authorit):

All construction site activities involving
clearing, grading and excavating land
equal to or greater than 1 acre (including
projects that are comprised of several
sites of less than one acre each),

~-~"

Municipally owned/operated industrial
sources required to be regulated under
the existing NPDES storm water
program but exempted from immediate
compliance by ISTEA.

Requirements could be waived
by NPDES permitting authority
based on:
¯ Low predicted soil Ioss (erosivity
factor of less than 5); or
¯ TMDL addresses pollutant of
concern.

Industrial and other sources that
provide a written certification of
"no exposure of materials and
activities to storm water."

~onditionaglsj Included
Owners/operators of small municipal separate storm sewer systems meeting the
criteria for designation (to be established by permitting authority)
Owners!operators of any municipal separate storm sewer system contributing
substantially to the storm water pollutant loadings of a regulated, physically
interconnected municipal separate storm sewer system
Construction site activities that disturb less than 1 acre of land that are
designated by the permitting authority
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Entity Responsible for Implementation
Regulated communities must also indicate who is responsible for
the storm water management program. There may be one
individual in one department who is responsible for the entire
program, or the responsibility may be shared among several
departments.
Many Phase II communities have a more limited resource base than
communities regulated under Phase I. Phase II communities will
also have a broad array of governing structures. Defining an
implementation entity will therefore require much thought and
perhaps some creativity.
The Phase [I regulations are amenable to creative implementation
strategies, as they encourage communities to take a watershed or
cooperative approach. Communities may also be covered under a
neighboring Phase I community, or allow another entity, such as a
county, to implement certain minimum control measures or
portions of minimum control measures. The regulated entity,
however, is still responsible for complying with the requirements 6f
the permit.
In defining an implementation entity, you should consider the
following:
¯ What t-mancial resources are already available to your
community?
¯ What will the cost of implementing and operating the storm
water management plan be?
¯ What other communities are located in the watershed?
° Who in the community has expertise in storm water
mauagement components of a storm water management
program?
° What actions have already been taken that would qualify as
BMPs under the Phase II regulations?
¯ Are there neighboring communities or other communities in
the watershed that already have a storm water management
program in place?
- Are there neighboring communities that will also be subject
to proposed Phase II regulations with whom a com~nunity
can share resources?

Who Is Covered by Proposed Phase II Regulations?
Those covered by the NPDES Phase II regulations include the
federal government, tribes, states, local governments, individuals
undertaking construction activities, and industry.
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On a national basis, the following entities will be covered:
¯ Owners/operators of small MS4s located in urbanized areas; and
¯ Construction activities resultlng in land disturbances equal to
or greater than one acre.
The NPDES permitting authority could, however, provide waivers
for construction activities serving less than 5 acres if certain
conditions apply, such as:
¯ Determination of low soil loss associated with construction
activity based on an erosivity factor less than five; and
¯ A TMDL assessment or equivelant analysis addresses the
pollutants of concern on the construction site.
Waivers could also be provided for small MS4s if they:
¯ Regulated small MS4s serving jurisdictions with a
population of less than 1,000:
(1) Its discharges are not contributing substantially
to pollutant loadings; and
(2) If there is a discharge of any pollutant(s) of
concern.
¯ Regulated small MS4s with a population under
10,000 if:
(1) all water receiving discharges from the system
bare been evaluated; and
(2) a TNDL or equivalent analysis has been
conducted and allocated tbr pollutants; and
(3) it has been determined that current and future
discharges do not have the potential to result in
exceedences of water quality standards.

In addition, the NPDES permitting authority could extend
designation to municipalities, construction sites, or
indastrialicommercial sources outside of the nationwide designated
classes on a case-by-case or categorical basis. Small MS4s located
outside of an urbanized area, for example, could be included based
on watershed and water quality considerations. At a minimum, the
rule requires that the NPDES permitting authority consider for
regulation a particular subset of small MS4s located outside of
urbanized areas.
Other storm water discharges from unregulated industrial,
commercial, and residential sources could also be designated if an
NPDES permitting authority deems it necessary ~o protect water
qualit)~

~
~__~
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It is important to note that the Phase II regulations also apply to
communities that will be included under the 2000 Census. These
communities are expected to have the same deadline as those
included under the 1990 Census - in other words, 3 years and 90
days from publication of the final rule.

What’s Involved in the PHASE II Permitting
Process?
There are two types of NPDES permits -- general and individual
An individual permit is a permit specifically tailored for an
individual facility based on the infor~nation contained in the
application(s). The permitting authority develops a permit for that
facility based on the information contained in the permit
application, such as type of activity, nature of discharge, receiving
water quality, etc. The permit is then issued to the facility for a
specific time period (not to exceed five years).
A general permit is developed and issued by a permitting authority
to cover multiple facilities within a specific category. General
permits may offer a cost-effective option for agencies because of the
large number of facilities that can be covered under a single permit.
Permittees usually submit a Notice of Intent (NOI) to the
permitting authority to be covered under a general permit.
Generally both types of NPDES permits (individual and general)
are obtained by application to the EPA or to the appropriate state
agency. The owner or operator of a regulated small MS4 would be
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required to identify and submit to the NPDES permitting
authority the following information:
¯ The BMPs that will be implemented;
¯ The measurable goals for the minimum control measures;
¯ The month and year in which each BMP will be started and
co~npleted, or the frequency of action if it is ongoing; and
¯ The person(s) responsible for implementing or coordinating
the storm water management program.
This information could be subrnitted in a Notice of Intent (NOI), if
the eo~nmunity wishes to apply under a general permit, or on an
imlividual application if the community or facility seeks an
individual permit. If a community wants to propose other controls
within its permit rather than the Six Minimum Control 3Ieasures,
the rule provides an alternative application process.
EPA is not specifying NOI requirements for operators of
construction sites of less than five acres applying for coverage
under a general permit. While EPA recognizes the benefit of NOIs
-- which allow for better outreach and dissemination of
information -- federal regulators are sensitive to the burden being
placed on the regulated community and on the NPDES regulators.
Therefore, it is up to the NPDES permitting authority to
determine whether it will require NOI submission for construction
sites disturbing less than five acres.
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The application form is reviewed by the permit writer who then
prepares a draft permit. Once the draft is ready, it is sent to the
applicant and published in order to notify the general public of the
proposed permitting activity. The permit writer then accepts
comments on the draft permit from all interested persons.
Revisions are then made based on comments received, and t~ae
permis is issued final.

What Do Regulated Communities Have to

Do On an Ongoing Basis?
Under the Phase II rule, regulated communities must conduct
periodic evaluations and assessments of their storm water
management practices, maintain records, and prepare required
reports.

Evaluation a,.d
Assessment
Requirements
Evaluate program
compliance
¯ Evaluate the
appropriateness of
identified BMPs
Evaluate progress toward
achieving measurable
goals.
Tlie NPDES permitting
authority may determine
monitoring requirements
appropriate to your
watershed. EPA encourages
participation in a group
monitoring project.

Record
Keepin9 Requirements

Keep records required by
the NPDES permitting
authority for at least
three years.
Submit the records when
requested by the
permitting authority.
° Make your records and
stormwater management
plan accessible to the
public during regular
working hours.
A reasonable copying
fee may be charged,
Advance notice of up
to two days for
copying may be
requested.

Reportlntj
Roquirem~nts

¯ Submit annual reports to the
permitting authority for the 1st
permit term.
In subsequent terms, submit
reports in years two and four, or
more frequently as required
Reports should include:
¯ Status of pernfit condition
compliance
¯ Appropriateness of
identified BMPs
Progress toward achieving
measurable goals for each
measure
¯ Results of data collected and
analyzed during the
reporting period
A summary of the activities
that will take place during
the next reporting period
Any changes in measurable
goals
~/
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Chapter 3
What Does an Effective
Storm Water Management
Program Look Like?

Effective storm water program planning requires several key steps:
(1) identifying your local needs and requirements for compliance
with the Phase II rule; (2) assessing ahernatives; and (3) developing
a plan to implement the selected alternatives. Chapters 1 and 2 of
this workbook addressed the need for storm water management
programs for smaller communities, from both a practical and
regulatory context,
This chapter describes the alternative approaches to storm water
manage~nent required by tbe Phase II rule and the process of
evaluating the best solutions for your community. The chapter
addresses typical components of a storm water management
program, including:
¯ New or revised regulations/ordinances;
¯ Design review and permitting;
¯ Inspection and enforcement activities;
¯ System inventory/mapping;
" Operations and maintenance;
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¯ Capital projects;
¯ Program planning;
¯ Public education;
¯ Project administration; and
¯ Linkages with other environmental programs.

First Things First
DEVELOP
STORM WATER MANAGEMENT
PROGRAM

What are our local
storm water management
problems or needs?

I

What federal, state,
local, or regional
]
] laws/regulations/policies
will affect our program?

What’s already being
done? (Locally? In the
region?) What programs
are related?

Who will administer
and monitor
the program?

Where are the gaps?
What still needs
to be done?

How we
pay for the program?

1I
Which new programs
and solutions are right
for our community?

How should we be
coordinating with
other communities
and programs?

Before you begin planning a Phase II-co~npliant storm water
management program, you should examine what’s already being
done in your community. At a minimum, ask yourself the following
questions:
¯ What is the nature and status of your storm water system.
including its capacity, how it operates, where the
components of the system are located, what the
maintenance routine is, and where the storm water
discharges’?
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¯ What existing ordinances or regulations currently address
storm water ~nanagement directly or indirectly? Even if
you do not have a storm water management ordinance, you
may have other ordinances or regulations with features that
affect storm water management, such as: land use and
development, zoning, landscaping, wellhead protection,
open space and conservation, economic development,
growth management, etc.
¯ What related environmental programs may affect storm
water management in the region?
¯ What storm water management programs are currently in
place? How many of the six minimum control measures
specified in the Phase II rule or identified by your local
NPDES permitting authority are in place?
¯ Where are the gaps between current programs and policies
and those that wil! be needed to effectively manage storm
water and fulfill regulatory and permitting requirements?
Once you have answered these questions, you are ready to begin
evaluating alternatives to fill those gaps. Each BMP should be
evaluated using locally appropriate criteria, including:
¯ How much will it cost? Who will bear those costs? How
acceptable are costs likely to be to affected stakeholders?
¯ What minimum control measures will this program element
address?
¯ What is the likelihood of success (both technically and
socio-politically) given local conditions?
¯ Ilow easy or difficult will implementation be?
¯ Do we have the needed expertise, authority, and control?
¯ Is this alternative cmnpatible with community values?
¯ Is there potential for cooperation with other agencies?
¯ What are the potential "unintended consequences"
(environmental and otherwise)?
Bv auswering these questions, you can better design a program
that ~neets federal standards as well as the needs of your
community. The sections that follow address additional questions
that will help you understand the require~nents of a Phase II storm
water managetnent program.
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Will We Need New Ordinances or
Regulations?
You will need to ensure that you have regulations or ordinances in
place that satisfy the Phase II minimum control measures for:
¯ Construction site storm water runoff control;
¯ Post-construction storm water management in new
development and redevelopment;
¯ Illicit discharge detection and elimination; and
¯ Illegal dumping
¯ Pollution prevention/good housekeeping for municipal
operations.
In addition to meeting new federal requirements for storm water
management, developing and enforcing appropriate regulations can
minimize your future cost of implementing and maintaining storm
water facilities from newly developed areas.
Regulations to satisfy minimum control measures usually consist of
design standards for new development and redevelopment;
operations and maintenance requirements for private facilities; and
ordinances/regulations prohibiting illicit discharges.

Design Standard Regulations for New Development and
Redevelopment
"~
Design standards to control storm water runoff should:
¯ Define what types of coustruction activities must comply
with the standards;
¯ Define thresholds and standards for different types of
construction activities, such as:
¯ Small sites for single family residential construction,
¯ Larger residential, commercial, or industrial sites,
¯ Very large or unique residential, commercial, or industrial
sites,
¯ Sites in etose proximity to environmentally sensitive
areas, and
¯ Redevelopment projects;
¯ Mitigate fbr downstreatn impacts;
¯ Define exemptions: and
¯ Take into consideration the resources available for design
review, inspection and enforcement.

..
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If you don’t already have them in place, you will need design
standards for storm water runoff pollution controls to satisfy
Phase II minimum control measures for pre- and post-construction.
While treatment control BMPs may be applicable, most agencies
with successful storm water manzigement programs emphasize
source controls. There is increasing recognition that treating storm
water runoff with today’s BMPs may be oifly partially effective.

During construction, regulations will be needed for temporary
BMPs to control erosion and sedimentation and reduce pollutants
in runoff from sites with one or more acres of land disturbance.
State, regional, or local requirements may set more stringent
thresholds for temporary erosion and sediment controls.
Regulations for temporary BMPs must also control other waste on
the construction site that can adversely affect water qualit?:
From sites with one or more acres of land disturbance, regulations
will also be needed to ensure that BMPs are used to control the
quantity and quality of storm water runoff after construction.
State, regional, or local requ~ements may set more stringent
thresholds for these permanent BMPs.
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Vegetated l:Fater

Oil/ l~ater Separazor

Operation and Maintenance Regulations for Private
Facilities Connected to Regulated MS4s.
To satisfy" the Phase II minimum control measure f~r storm water
management for new developinent and redevelopment, an
operations and maintenance program is required for all storm water
facilities discharging to a regulated MS4. To prevcnt and reduce
pollutant runoff from your municipal system, operations and
maintenance will be required for your publicly owned system, as
well as any privately owned storm water facilities connected to the
public system.
Typically local governments maintain the public system, but you
must make a policy decision about who is responsible for
maintaining the privately owned facilities connected to the public
system. The issue of who maintains privately owned storm water
facilities is further complicated where storm water from the
publicly owned system enters a private system on private propert>~
Some common policy options for maintaining private facilitie~ are
listed below.
¯ Op/iol. I - The municipality is responsible only for
maintaining the public system where it owns or has
maintenance easements to the facilities. Private property
owners are responsible for maintaining all private systems
on private property.
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¯ Option 2 - The municipality is responsible for maintaining
both the public system (where it owns or has maintenance
easements to the facilities) and the private facilities where
storm water from the public system enters a private system
on private property. Private property owners are
responsible for maintaining those private systems that do
not accept water from public systems.
¯ Optioli 3 - The municipality is responsible for maintaining
both the public and private systems. This arrangement can
be imple~nented with formal or informal agreements with
property owners for right-of-entry.
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You will need regulations to support any policy decision made to
require private property owners to maintain all or a portion of their
systems for pollution prevention. These regulations usually include:
¯ A definition of what the private property owner is required
to maintain;
¯ A requirement that prevents the obstruction or disposal of
debris in the storm water system on private property;
¯ Requirements for proper disposal of waste from
maintenance activities; and
¯ Inspection and enforcement pro’cisions.

Regulations to Prevent Illicit Connections
The Phase II regulations require minimum control measures to
prevent illicit discharges of non-storm water into your municipal
storm sewer system (MS4). If you have not already done so, you
will need to establish the authority to prevent illicit connections by
implementing regulations that address:
¯ Definition of discharges prohibited to the MS4;
¯ Definition of discharges permissible to the MS4;
¯ Exemptions; and
° Authority to enforce.

What Type of Design Review and Permitting
Requirements are Appropriate for Our
Communil3,?
Effective enforcement of minimum control measures uumber 4
(construction site storm water runoff control) and 5 {postconstruction storrn water management in new developtnent and
redevelopinent) will require you to implement new or revise current
design standards and a permitting process. You will need to review
project design plans and calculations to verify that both preconstruction and post-construction storm water BMPs meet your
requirements. Permits can then be either granted or denied
depending upon whether all the community standards for the
project were met.
One important tenet of successful storm water management
programs is linkage to other land development programs at the
local level. For example, approximately 88 percent of the urban
communities surveyed by the Watershed Management Institute in
1997 require storm water management and erosion and sediment
control plans to be approved before building permits can be issued.
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In fact, Winter Park, Florida (a Phase II community located near
the City of Orlando) coordinates zoning approval with the approval
of runoff control plans.
Educating the development community as to what your standards
are will also be a crucial element in the process.
The process that you use to perform reviews and issue permits for
construction will depend on the following factors:
¯ The size of your community;
¯ Your institutional framework;
" Your staffing level; and
¯ The level of storm water runoff controls required.
In some communities it may be appropriate to perform design
reviews and issue permits for all projects using the same procedure.
In other communities, the review process may be different
depending upon the size or type of project and the potential for
adverse impacts.

Rules of Thu,nb for Establishing Design Bovi~v
l~rocedures
" Meet with project engineer and!or architect early in the process
¯ Provide plan review checldists or other tools to ensure that the requirements
are eleal-

¯ Make :~ure there are clear linkages with other approvals
¯ Allow for a pre-construction conferencing phase to help prevent problems from
occurring later in the design review and permitting process.
¯ Create a relationship between the complexity of the permitting process and
the potential for adverse impacts.
¯ Clearly convey design requirements to the development community.
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What Types of Inspection and Enforcement
Tasks Are Required?
Phase II NPDES regulations will require you to enforce the
rcquirements of minimuln control measure number 3 (illicit
discharge detection and elimination), number 4 (construction site
storm water runoff control), and number 5 (post-construction
storm water management in new development and redevelopment).
To comply with these requirements, you will need adequate
inspection and enforcement activities.

Inspections
Inspections are required to ensure that storzn water BMPs are
constructed and maintained in accordance with approved designs.
Inspections are also required to detect and address illicit discharges
to the system. At a minimum, you must conduct:
¯ Inspections during construction for erosion and sediment
control;
¯ Inspections during and immediately after construction for
proper installation of permanent storm water control
BMPs;
¯ Ongoing maintenance inspections of completed stortn water
BMPs to ensure continued water quality protection; and
¯ A plan to detect and address illicit di~eharges (inclnding
illegal dumping) to the system.
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Inspections of temporary erosion and sediment controls used
during construction should be performed at regular frequencies and
after significant storm events.
When inspection staff resources are insufficient to visit all
construction sites on a regular basis, priorities should be established
based on potential impacts to water quality at the site. Cooperative
partnerships between you and the development community can
increase the effectiveness of limited staff resources for inspection.

Inspections for proper installation of permanent storm water
control BMPs must be performed at critical stages during
construction. These inspections should occur prior to when
structures are buried, when details can be observed and necessary
corrections can be made. Implementing requirements for the
developer to produce "as-constructed" record drawings will also
encourage construction that conforms to approved plans.
Where maintenance is required by private property owners, ongoing
maintenance inspections of completed storm water BMPs is a key,
but often under funded element in many stor~n water manage~nent
programs. Proper maintenance is necessary to ensure continued
water quality protection and to extend the effective life of
permanent storm water BMPs. Again, cooperative partnerships
between you and private facility owners can increase the
effectiveness of limited staff resources for these inspections.
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Enforcement
Formal inspection procedures are performed to identify violations
of regulations. In these instances enforcement mechanisms should
be in place that give you:
¯ The legal authority to act;
" The procedures to follow; and
¯ The flexibility to use enforcement methods appropriate for
the situation.
The vast majority of municipalities surveyed as part of this project
use civil rather than criminal penalties as an enforcement tool.
Even with civil penalties available, most communities note
challenges with implementing the enforcement mechanisms. Unless
the local government has established an ’"Environmental Court"
(dedicated to enforcement of a wide range of environmental code
violations), enforcing environmental laws is likely to be a low
priority in the local justice system.
Data from a 1997 research eftbrt conducted by the Watershed
Management Institute suggests that over half of the municipalities
with legal authority to enforce storm water management facility
maintenance requirements have failed to take legal steps to
facilitate the needed maintenance. In fact, the State of Florida
estimates that over 70 percent of storm water management systems
constructed since 1982 are not being maintained and operated
properly.
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Common Enforcement Tools
¯ Positive recognition of those complying with regulations
¯ Written notification to project manager
¯ Stop work orders
¯ Withholding permits
¯ Performance bonding
¯ Action by the locality upon failure of the developer to act, with
costs levied against the developer
¯ Civil penalties
¯ Criminal penalties

Do We Need an Inventory of our Municipal
Storm Sewer System?
The phase II regulations require minimum control measures to
detect and address illicit discharges of non-storm water into your
MS4. To accomplish this task, the regulations require that you
have a storm sewer map showing the location of outfalls, and the
name and location of the waters of the US that receive discharges
from these outfalls. Inspection, enforcement, and spill response
programs also need system maps in order to detect illicit discharges.
These svste~n inventory maps are also necessary to operate and
maintain the system in accordance with the minimum control
measnres for pollution prevention and good housekeeping.
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What Types of Operations and Maintenance
Are Required?
The Phase II minimum control measure for pollution
prevention/good housekeeping for municipal operations requires an
operations and maintenance program for your MS4. You must
develop this operations and maintenance program with the goal of
preventing and reducing pollutants in storm water runoff from
municipal operations.
At a minimum your maintenance program must include:
¯ Training local government employecs to prevent or reduce
pollutants in storm water from municipal operations; and
¯ Implementing regulations requiring private property owners
to maintain their systems if a policy decision is *nade to
require that.
EPA also encourages communities to:
¯ Schedule maintenance activities and inspection procedures;
and
¯ Dispose of wastes from maintenance activities in a proper
manner.
Maintenance activities pertbrmed by a typical storm water
management program include:
¯ Cleaning catch basins, manholes and outfalls;
¯ Cleaning pipes and culverts;
¯ Removing sediment from roadside ditches (tufty as necessary
-- avoid disturbing vegetated ditches that help remove
pollutants in storm water);
¯ Controlling vegetation in roadside ditches;
¯ Sweeping streets;
¯ Cleaning detention structures;
¯ Controlling vegetation in above ground detention ponds;
¯ Repairing and replacing infrastructure;
¯ Performing inspections; and
¯ Properly disposing of waste from maintenance activities,
such as catch basin cleaning.
In addition to its use to help locate i!lieit discharges, a map of the
M$ is necessary to carry out an effective maintenance program.
From this map an inventory of system components can be created
and used to schedule maintenance.
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Cable toll rig used to clean
storm drains

Catch basin cleaning

¯ The number or length of each system component that needs maintenance
¯ The frequency with which each maintenance activity needs to be completed
¯ The ,:few sizes and equipment needed to perform each maintenance activity
¯ The production rate for each maintenance activity

What Types of Capital Projects
Will Be Required?
The Phase II minimum control measure for pollution
preveutiordgood housckeeping for municipal operations encourages
communities to consider storm water controls from public facilities.
This minimum measure also encourages communities to consider
water quality BMPs in flood managcment projects.
Compliance with these requirements may require capital facilities
construction. It is important to remember that, in addition to the
NPDES program, there are other regulatory requirements and
citizen concerns that establish the need for your capital
improvements program.
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Capital improvement programs are not specifically required by the
NPDES Phase II regulations, however most storm water
management capital improvement programs are driven by local
interest in solving flooding, water quality, and sensitive aquatic
resource problems. Community interest in solving these problems
may be the source for much of the support for your program.
Many of these problems you already know about because of citizen
feedback. You may also be confronted with agency concerns and
possible enforcement actions when there is a problem that impacts
water quality.
Capital projects may include:
¯ Detention facilities;
¯ Water quality treatment facilities;
¯ Conveyance systems;
¯ Pumping stations;
¯ Dikes or berms;
¯ Culverts;
¯ Fish passage structures;
¯ Stream channel habitat restoration projects;
¯ Neighborhood drainage projects: and
¯ Retrofits of existing facilities.
The mandate from the public and elected officials for both new and
existing storm water management programs may be to assume
responsibility for both typical drainage problems, as well as water
quality problems, associated with storm water runoff. Managing
ttie drainage, or water quantity, part of your stor~n water program
can require significant investment in capital projects that must be
balanced with other program needs.
Capital projects can be a h~ghly visible and popular part of your
program, but you need to ~nanage the public’s expectations that
there are quick fixes to longstanding problems. Oftentimes these
expectations are inconsistent with the rate at which funding is
available to implement new capital projects. You can educate your
community on how quickly you can aflbrd to resolve the problem,
explaining that speeding up the process will require additional
financial resources. In planning your capital program, it will also
be important to show the community that everyone benefits by
distributing projects in neighborhoods throughout your service
area.
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What Should We Do About Planning?
Although it is not specifically required as part of the Phase II
regulations, you may want to plan your surface water program to
make it more effective_ This planning activity could consist of a
comprehensive planning process that includes all the storm water
policy, programmatic, funding, and technical issnes. You may also
decide that you want to perform the technical analysis for each of
your watersheds or sub-basins separately and have the
comprehensive plan include the results of those efforts.

What is Included in a Comprehensive Plan?
Storm water program comprehensive planning is a process of
developing a unified vision for your communitv that, at a
minimum, identifies and addresses:
¯ Goals;
¯ Policies for managing your stor~n water;
¯ Programs needed to accomplish your goals:
¯ Program costs; and an
¯ Implementation strategy:
Your goals wili most likely include complying with regulations and
meeting other local needs such, as flood protection. Policies will be
needed, such as determining who is responsible for maintaining
private storm water facilities. 5%u will need to establish the specific
duties associated with ~nost of the program elements presented in
this chapter. In order to develop an implementation strategy you
will need to determine what it will cost to put these programs in
place. Your implementation strategy will need to consider a
number of possible funding mechanisms and how to obtain the
necessary support from your communit);
Your storm water management program will affect and be affected
by other plans and policies in your community and region. The
comprehensive planning process can help to ensure that your storm
water management program interacts appropriately with other
Local and regional philosophies and prograrns. In addition, if the
storm water management program can be demonstrated to mesh
appropriately with existing comprehensive plans, both public and
political support is more likely:
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What is Included in a Watershed or Drainage Basin
Plan?
Drainage basin or watershed planning is a process that uses data
gathering and technical analysis methods to:
¯ Characterize the environmental, hydrologic, and hydraulic
features of a surface water drainage area and its water
bodies;
¯ Define problems with those features;
¯ Analyze solutions to those problems;
¯ Recommend a preferred set of solutions; and
¯ Determine the costs to implement the recommended
solutions.
Drainage basin or watershed planrdng should determine needed
capital projects, special regulations, maintenance, monitoring, and
COSTS.

It is preferable to have the drainage basin or watershed technical
analysis completed prior to finalizing your comprehensive plan. In
this manner, your comprehensive plan contains a more accurate
projection of your program costs. But oftentimes it is necessary to
prepare a comprehensive plan prior to completing the drainage
basin planning because the comprehensive plan is needed as a basis
to obtain funding for the overall program (which includes the
drainage basin planning).
Comprehensive plans cart be used as a powerful tool to obtain
co~nmunity support for your program, especially if your planning
effort shows a strong link between the goals established by the
comrnunity at the outset and the various program elements. Your
comprehensive plan can then include a level of service analysis that
defines costs associated with each program element. In this manner
the community can clearly see what can and cannot be provided
with the resources available to impletnent the plan.

Why Is Public Education and Involvement
Important?
An effective public education and involvement program will enable
you to meet the following objectives:
¯ Satisfy the Phase II minimum requirements for
public edncation and involvement;
" Improve water quality by modifying commumtv awareness
and behavior; and
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¯ Obtain the necessary community support to fund your
program.
Because public education and involvement is so crucial to the
success of your program, Chapter 4 is devoted to this topic.
Chapter 4 describes specific techniques that can be used to involve
the community in your storm water program and educate them
about the importance of adequate storm water management.

What are the Administrative Requirements
of a Storm Water Management Program?
The Phase II regulations specify requirements tbr:
¯ Designating an entity responsible for implementation;
¯ Seeking public input into the storm water management
planning process and communicating with the public about
storm water manageinent issues;
¯ Defining measurable goals for each of the six required
minimum control measures;
¯ Establishing an implementation schedule that includes
frequency of actions; and
¯ Establishing appropriate evaluation, record keeping, and
reporting procedures.
In addition, you wilt need funding for your storrn water
management program. And all of these steps need to be evaluated
within the framework of planning processes and programs that
may already be underway in your community.
Chapter 5 of this wor "kbook addresses selecting the implementation
entity that makes sense in your community. Chapter 6 describes
some common approaches to funding and financing stortn water
management programs. The sections that follow discuss the other
key elements of storm water management program ad~ninistration.

Establishing Measurable Goals
As part of your Phase II permit, you will identify and i~nplement
specific liMPs to meet the six minimum control measures. The
effectiveness of each BMP must be assessed using measurable goals.
Examples of measurable goals for the six minimum control
measures are listed below:
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~llnlmum Control
Public Education and
Outreach

Sample Measurable Goals

¯ Distributing a specified number of brochures or
utility bill inserts addressing storm water
management
¯ Participating in a specified nu~nber of community
meetings
¯ Issuing a specified number of press releases on
storm water management topics
¯ Providing contractors with technical assistance

Public Involvement/
Participation

¯ Conducting a specified number of meetings with
a citizen advisory committee
¯ Soliciting a specified number of volunteers to
participate in storm water management related
activities
¯ Stenciling a specified number of storm drains
¯ Receiving a certain number of calls to an illicit
discharge hotline

Illicit Discharge
Detection and
Elimination

¯ Surveying municipal rights of way a specified
number of times over a specified time period
¯ inspecting or repairing a specified number of
drain inlets per year
¯ Performing dry weather testing a specified
number of times

Construction Site
Runoff Control

¯ Conducting a specified number of training
programs for non-governmental inspectors
¯ Conducting a specified number of inspections per
year (% of construction permits)

Post-Construction
Storm Water
Management Control

° Conducting a specified number of inspections per
year (% of occupancy permits)

Pollution
Prevention/Good
Housekeeping for
5lunicipal Operations

° Conduct a specified number of training programs
for municipal operations staff per year
¯ Sweep a specified number of miles of road per
year
¯ Vacuum each storm drain outlet a specified
nmnber of times per year
¯ Inspect and clean a specified number of gulches,
regional ponds, and municipal facilities
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Developing an Implementation Schedule
Your implementation schedule will be closely linked to your
measurable goals for each minimum control measure. Availability
of staff and other resources should be carefully weighed as you set
frequencies for key activities and determine your overall timeline.

Evaluating Your Program
You are required to evaluate the effectiveness of your BMPs and
achievement of measurable goals. Your storm water program
should be monitored to determine the effectiveness of program
elements and to provide a feedback loop to guide program changes.
Momtoring must evaluate your program delivery systems, as well
as their effectiveness.
Monitoring ),our progratn delivery systems can involve:
¯ Strategic planning;
¯ Comprehensive planning;
¯ Tracking the number of capital projects implemented;
¯ Determining actual maintenance frequencies and
production rates;
¯ Linking goals to outcomes in program evaluation methods;
¯ Measuring regulatory, compliance; and
¯ Achieving public participation goals.
Monitoring your prograrn effectiveness includes physical
measurements that determine how well your program is meeting its
goals. Common steps involve:
" Stream gauging;
¯ Water quality sampling and testing;
¯ Channel bank erosion monitoring;
¯ Fish habitat/population monitoring; and
¯ Sediment deposition monitoring.

Keeping Up with Record Keeping
Your NPDES permit will require you to keep records for at least
three years. These records should include information on what
your storm water management progratn has accomplished, such as:
¯ Mouitoring information;
¯ Inspection and enforcement records;
¯ Your public involvement program;
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¯ Operations and maintenance records;
¯ Records of capital expenditures for storm water quality
control facilities; and
¯ Monitoring data.

Reporting to Appropriate Agencies
You will be required under Phase II to submit annual reports to
your NPDES permitting authority in the first permit term. The
rules provide for more limited reporting in subsequent permit
periods. This reporting must contain information on:
¯ Status of compliance with your permit;
¯ ~lonitoring data; and
¯ Smnmary of activities to be accomplished the next year.

Are There Other Programs Linked to Your
Storm Water Management Program?
Although it is not included in the Phase II requirements, many
jurisdictions manage storm water related environmental programs
as a part of their overall surface water management prograru.
Many of these programs involve fish, wildlife, and wetlands
preservation. In some instances these programs are prompted by
endangered species listings. In other instances, these programs are
prompted by public input where preservation of environmental
resources is an important quality of life issue for the community. It
is important to take advantage of the public support that can be
achieved for the program by implementing these types of
environmental programs.
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There may also be other mandatory water quality management
programs that your community may be required to implement,
such as a TMDL (total maximum daily load) on an impaired body
of water. The requirements of the TMDL program may be in
excess of what you are required to do under your Phase II NPDES
permit.

Is There a Need for Interlocal Cooperation?
Storm water runoi’f does not start and stop at jurisdictiollal
boundaries. Developing regional solutions for elements of your
storm water program will be critical for ~11(3ccs$. l~eglonal
cooperation is discussed in more detail in Chapter 7.
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Chapter 4
How Can We Build
Support For Our Storm
Water Management
Program?

As anyone who has ever tried to site a landfill or get political
support for major capital improvements knows, finding the right
technology is only part of the problem. Tbesameis true with
storm water management programs.
Building public support and getting political consensus for Phase II
storm water management programs will require planning,
cotnmunication, and perseverance. This chapter addresses effective
strategies to help you involve citizens in decision making, develop
public outreach programs that work, and grow support for the
storm water management program within your organization,
including:
¯ Defining your target audiences;
¯ Understanding the importance of stakeholder involvement;
¯ Selecting a stakeholder involvement approach;
¯ Developing effective outreach and edncation programs; and
¯ Evaluating ?,our public outreach efforts.

R0019049

Who Needs To Be Involved?
The Phase II rules place certain requirements on your community
to develop a storm water management program. Who needs to
know about those requirements and have a say in what your
program looks like?
At a minimum, Phase II communities must make efforts to involve
citizens from diverse economic and ethnic backgrounds in the storm
water management planning process. But citizens are just one of
the target audiences who need to be involved and educated in order
for storm water programs to be successful. Consider the following
internal and external audiences who could be affected by your
storm water program.

Including representatives from major stakeholder groups in the
planning process, from visioning to planning, results in "ownership"
of a plan and willingness to participate in its implementation.
Involving diverse stakeholders can, however, pose some challenges.
People will not always agree, and involving many people in the
process can add a sense of disorder. Therefore, the process must be
managed carefully

What Is Stakeholder Involvement and What
Can It Do for Me?
Stakeholder involvement is allowing those groups and individuals
that care about, or will be affected by, your storm water
management program’s outcome to participate in planning and
implementing the program.
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"Participation" is a largely subjective word. It means different
things to different people. For some people, participation may
mean being informed every step of the way, others may only want
a project update from time to time, still others will want their
voices heard and will want to contribute expertise.
Typically, stakeholder involvement programs fall into two znain
categories:
¯ Procedural: Procedural programs fulfill federal, state, or
local requirements for public involvement through such
procedural steps as mandatory legal notices, public
meetings, or hearings. Typically, these steps follow
substantial effort on the part of the local government in
developing a proposed plan or system. The public notices
and meetings are designed to explain what will happen
u~fless anyone can show cause why it should not.
¯ Sul~s/au/ive: Substantive stakeholder involvement efforts
provide for open dialogue and exchanges of information,
expertise, and concerns during planning and
implementation processes. This approach allows
stakeholders to more thoroughly shape the outcome of the
plau or system from the beginning.
Local governments often approach stakeholder participation
projects with a degree of trepidation. While ahnost everyone can
acknowledge the potential benefits associated with getting up-front
buy-in from residents and other constituents, there are often
miseonceptious about what stakeholder involvement can and
should do. Responses to the concept of public involvement may
include:
¯ We want our stakeholder involvement program to guarantee
public support for our preferred plan of action and limit
our political liability for controversial programs.
¯ We already know what needs to be done. Why do we need
to involve a bunch of stakeholders who will try to influence
us into making decisions that may not be sound in the long
term.9
¯ Go ahead and start some kind of citizen involvement
committee, but ~nake sure that you don’t get any
"whackos" on the thing. We just need some reasonable
folks who will let us do what we know we need to do.
Phrased another wa~; some communities mistakenly believe that
stakeholder involvement will eliminate controversy. Other
communities believe that local governments have the responsibility
to take action to protect the environment and public health, with
or without public buy-in for those actions. These communities
mistake~ily believe that stakeholder involvement will automatically
"water down" local government resolve to "do the right thing."
Still others want to go through the motions of stakeholder
involvement, mistakenly believing that a "rubber stamp"
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committee is a substitute for the give-and-take of real stakeholder
involvement.
The solution to this dilemma is relatively simple. Stakeholder
involvement is no substitute for leadership and vision. Nor can
stakeholder involvement eliminate political risk or guarantee
widespread acceptance. Real stakeholder involvement, where
participants can affect the course of their community’s plan or
systern, takes time and flexibility. However, the lack of a welldesigned and implemented stakeholder involvement program can
almost certainly derail projects that are otherwise sound from a
technical, economic, and environmental perspective.

What is Consensus?
Don’t be fooled. Consensns is rarely the same as complete
agreement.
A consensus process includes parties who have a stake in the
outcome wor "king together and maximizing their ability’ to resolve
differences. When parties reach consensus, it means that the)’
have agreed to accept the total package even though individual
stakeholders may not agree with all components of the total
package.

Assessment
Defining the need to talk

Getting Started
Talking about how to talk

Running the Process
Talking

Implementing and Monitoring Results
Turning the talk into action
Source: Adapted from the Canadian l~oundtable and "A Successful Model
for Regional Consensus Building," Kathryn Baskin, Southern States
Energy Board.
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Why Is Stakeholder Involvement So Important?
Stakeholder involvement is vital to the success of a storm water
management program. Involving members of various groups, as
well as citizens at large, helps to ensure that key stakeholder groups
feel involved in the deeision-maklng process. As a result, your
storm wa{er management program will be more likely to receive
widespread support and be implemented successfully. Additional
benefits of stakeholder involvement include:
¯ People with different areas of expertise and philosophies
contribute ideas, resulting in well thought-out storm water
management programs and better solutions.
¯ Elected officials are more likely to support programs that
have widespread public support or stakeholder buy-in.
¯ Project planners and decision-makers have the opportunity
to think "outside the box."
¯ Using "citizen experts" helps cmnmunities fmplement
change, even in the face of ever-constricting budgets.
¯ The process of working together helps different groups
understand each other’s cultures, philosophies, and
attitudes, resulting in a more cohesive community.
Acceptable funding approaches require equity, which can
only be accomplished if stakeholders are represented in the
planning process.
¯ Citizens are increasingly demanding to be involved and
informed. They have greater knowledge, and expect to be
informed of the decisions being made.
¯ Interested stakeholders can often help sustain the
momentum of a project. A "closed" project, on the other
hand, typically relies on the enthusiasm of one or more
project champions, who are likely to be overburdened
government officials or municipal employees.
Storm water management program approval and
implementation is facilitated when stakeholder comments
are heard and responded to early in the process.

5
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How Can I Involve Stakeholders?
¯

Approaches to stakeholder involvement vary widely depending on
your storm water management problems, how you want to
implement your program, and the resources of your community.
Typical stakeholder involvement strategies fall into two categories:
(1) those that promote information exchange; and (2) those
designed to collect information.

\..__~..

Stakeholder Involvement Strategies that
Promote Information Exchange

Stakeholder involvement strategies can accomplish two important
goals at once by allowing you and your staff to provide information
to stakeholders and local leaders at the same time that you are
collecting information about local needs and values. Exa*nples of
these interactive approaches are described below.
Community visioning processes: Most common when a
community is undergoing a comprehensive planning process,
community visioning allows diverse stakeholder groups and
representatives from the general public to participate in policy
making that could affect multiple areas of community life. While
public works staff is less likely to initiate a community visioning
process, the need to develop a storm water management plan can
facilitate a broader planning process. Alternatively, a community
visioning process may already be underway within your community
on a parallel track - being spurred by concerns such as
transportation, or growth management, for example. One
important element of developing a community vision is getting
stakeholders to help define local environmental values. Storm
water management programs and related environmental programs
will be affected by this local vision.
Commissions and Standing Advisory Com~nittees: Many
communities already have environmental commissions or similar
standing committees, such as environmental or public works
advisory committees. These groups typically comprise volunteers
and receive support from governmental staff or other paid advisors.
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If you don’t already have this type of permanent community
outreach mechanism in place, you may need an ordinance or
proclamation from your elected body to establish the commission
or committee. Typical!y, members wi].l be appointed for specific
terms and provide non-binding input to your elected officials. You
may select members based on their personal interest in
participating, one or more areas of relevant expertise, and/or their
ability to represent one or more constituent groups. You can use
these groups to help address specific issues, such as storm water
management planning and implementation.

Task Forces, Blue Ribbon Panels, and Other Special
Committees: You ~nay want to establish a special committee,
panel, or task force to help solve a particular planning challenge.
These types of committees are usually invited to form at the
request of the local elected body, with a spt~cific intent, timeframe,
and outcome in mind. For example, a storm water management
planning committee could be formed as a subset of an existing

R0019055

standing committee or as a new temporary entity. Again, you
would seek volunteers who would represent the diverse interests of
your community and/or contribute specific expertise to the process.

...~.~..

Some Key Steps to More Effective Committees
Establish a mission statement, including: What is the r01e
of the committee? What are the specific tasks to be accomplished?
Under what timeframe? To whom does the committee report? What
is the structure of the committee?
Determine ,vhat guidelines or requirements will a~feet
the committee, including open meeting laws, open record laws,
public notice requirements, ADA accessibility regulations, and
financial disclosure requirements
Deii~e resource need~, including facilitation services, meeting
rooms, audio-visual equipment, staff time, and consultant or
advisor input
Develop a stakeholder assessment, including: Who will be
affected by the decisions made by the committee? How will those
stakeholders be included in the process? How will decisions and
outcomes be communicated to stakeholders?
l~evelop a recruitment plan, including establishing
demographic goals for the committee, a timehne for recruiting all
members, and a clear appointment or application process Develop a
"job description" for committee members, including: a statement
of responsibilities, a clear definition of the role members will play, a
statement of how much time is involved, and information on how
the process and outcomes will be evaluated
Develop o~ittee guidelines, including clarifying conflicts of
interest, defining representation and reporting, and defining how
the open process will work (for example, will input from noncommittee members be accepted throughout committee meetings or
at specified times?)
Develop eo~nieations guidelines, including distribution
of minutes, notice of meetings, press releases and other
communication with the print and broadcast media, and updates to
other committees or elected ofi3cials
Establish evaluation/reporti~$ procedures, including selfevaluation by the committee, constituent evaluation, evaluation by
the originating bureau or official, and follow-up reports stating the
impact of he work of the group
Source: Adapted from "Committees. Some Important
Considerations" in An Outreach and Involvement Handbook for
City of Portland Bureaus. Office of Neighborhood Associations,
City of Portland, OR.
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Co--unity ~|ect~gs: Neighborhood associations meetings,
civic groups, religious organizations, and business-related coalitions
(such as Chambers of Commerce or trade groups) typically conduct
regular meetings that can provide an opportunity to share
information about storm water management planning and hear
local stakeholder concerns. In addition, you may want to call a
series of special community meetings to publicize your planning
process and get needed feedback. You will probably want to
develop a presentation that includes slides, overheads or other
visual aids that can help meeting attendees grasp the importance of
storm water management planning to clean water and other
environmental issues. You can use techniques, such as consensus
voting, to encourage meeting participants to rank their ideas and
comments related to the storm water management program. You
may also want to train a cadre of select volunteers who can make
presentations as well. This approach can extend limited staff
resources.
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Charrettes: A charrette is all intensive planning process that
includes interaction of technical experts, affected governmental
agencies, and citizens or other stakeholders. A planning charrette
could include a full-day meeting with representatives from the
community and a full-day meeting of representatives from various
governmental departments, with a follow-up feedback meeting
scheduled with community members. As a result of these focused
~neetings, recommendations for plans, projects, and codes can
evolve. Charrettes can provide a forum for non-technical
stakeholders to interact in small groups with planners, engineers,
architects, and other related professionals who understand the
technical issues of storm water management systems and actively
work on a plan for your communit):

Ground Rules for an Effective Charrette
(Public Involvement Component)

¯ Go fast--produce lots of ideas
¯ Don’t get hung up on intricate details
¯ Don’t just say it - put it on paper (sketch or write)
¯ Evcryone can write or draw at once, but everyone can’t talk
at once

° No one cares how well you spell or draw
¯ Build up ideas - don’t say "no" to ideas yet
¯ Stay positive, don:t complain - make a suggestion instead
¯ Be respectful - everyone’s ideas count
¯ No speeches
¯ For at least the da~; everything is on the table - pretend the
sky is the limit

l~l,li~ lleari~gs: Ofte~ a procedural requirelnel~t, public
hearings are a more formal way to get stakeholder feedback. You
n~ay ask interested parties to submit questions or comments in
advance.
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Stakeholder Involvement Strategies for Collecting
Information
Some stakeholder involvement approaches a_re designed specifically
to collect information and opinions from stakeholders without
providing a lot of information or direction. Examples of these
approaches are discussed below.
Surveys: A good way to find out how much a broad audience
knows about storm water management issues or how they might
feel about specific storm water management strategies is a survey:
You can develop a specialized survey that focuses specifically on
storm water manage~nent issues, or you may want to include
related questions on a broader survey that addresses a wide range
of municipal plans, policies, and services.
Focus Groups: Used to collect more subjective information from
stakeholders, focus groups can provide more in-depth information
about how and why customers respond to a storm water
management policy or outreach strategy. Typically not represented
as "statistically valid," focus groups iastead provide a richer
context of information in which to evaluate stakeholder reactions.

Which Stakeholder Involvement Strategy is
Right for Our Community?
The answer to this question depends on many locally" specific
factors, including:
¯ Time and resource availability
¯ Local experience with various stakeholder involvement
techniques
¯ Flexibility and willingness on the part of decision-makers
for stakeholders to significantly affect the outcome of the
planning process
A combination of approaches may be most appropriate, as
different involvement strategies may seem best at different stages
in your storm water management program development.
Remember the importance of internal stakeholders as you evaluate
involvement strategies.
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Getting the Word Out
Stakeholder involvement is only half of the story. The Phase II
regulations require that you use public outreach as a component of
your storm water management program. You will probably want
to develop public education strategies to accomplish these key goals
(at a minimum):
¯ Increase general awareness of storm water and the
importance of storm water management;
¯ Inform the public about the specifics of your storm water
management plans, policies, and systems; and
¯ Increase awareness of things that residents and businesses
can do to improve water quality and volunteer their
resources.

¯ Common outreach strategies could apply to either element
of your public information plan.

Illustration Source: Hamptott l~oads Planning District Commission, Nonpoint Source
Pollution... Be Part of the Solution: A Guid~ for Hampton I~oads Citizens.
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Sample Publle Information
Media Relations
¯ Press releases
¯ Media kits
¯ News conferences and related
media events
¯ Azticles and editorials
¯ Editorial Board |neetings
¯ Appearances on local television,
city cable channel, or radio
progra~ns
Adver,tlslng/promotion
¯ Logos/mascots/themes
¯ Print and broadcast public
service announcements
¯ Paid advertisements
’ Legal notices
¯ Illegal dumping hotline
Special events and public
¯ Euvironmental fairs
¯ Clean-up days
¯ Conferences or symposia
¯ Other speaking engagements

Direct mall
- Brochures
S Flyers
¯ Utility bill inserts
- Newsletters Signage
¯ Drain stencils/signs
¯ Manhole labels
¯ Point of purchase displays
Educational l~ograms
¯ Field trips
¯ Educational curricula. Use of
volunteers
¯ Water quality monitoring
¯ Labehng storm sewer inlets
¯ Adopt a Tree, Adopt a Drain,
Adopt a Highway; Adopt a
Stream programs
¯ Clean up programs

Volunteers to theiR Ue
: implemented
o~ these

less~debris in waterways.
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Picking the Right Channel
Deciding which combination of public outreach strategies is most
appropriate in your community will depend on your target audience
and the resources that you have available to design, distribute, and
pay for public information materials. Many of the items listed
above are available for little or no money, but staff time will be
required (for example, to develop relationships with your local
media contacts and respond to media inquiries).
It is important to match your distribution medium with your target
audience. For general information about your program, your will
want to ask yourself: "How do people in this community get
information about government services and programs now?" You
may have a sense of the answer to this question from previous
surveys or your general understanding of the community. Local
opinion leaders may also be able to provide insight.
In addition, you may want to launch special educational programs
designed to address specific storm water problems in your area. For
e×ample, if you want to remind do-it-yourselfers that automotive
fluids should not be dumped down storm drains, you may consider
several specific media:
¯ Point of purchase displays at local retailers where motor oil
and antifreeze are sold;
¯ Signs or stencils on storm drains (perhaps in multiple
lauguages, depending on your local demographics); and
¯ Public service announcements that air during prime
commute times or during popular sports or automotive
program~ning.
You don’t need to be a media expert to take advantage of Madison
Avenue "know-how. Your local newspapers, magazines, and radio
stations already track detailed information about who views or
listens to their programs or reads their materials. This infor~nation
includes not only demographics (such as age, education, and income
level), but also spending habits, reading/listening/viewing patterns,
and related behavioral information. This type of data is called
"psyehographics," and the psychographie profiles in your media
market are available to you for the asking. Armed with this
information, you can design a public education prograzn that best
meets the needs of your target audiences.

16
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Choosing the Right Message
"A picture paints a thousand words" may seem trite, but it couldn’t
be more apt.
If you serve communities with language or literacy barriers,
drawings, photographs, and symbols will be critical to your public
information materials. Clear, easy-to-follow guidelines with concise
pictures or illustrations will help to minimize confusion and
promote more widespread understanding of your message.

Even if language or literacy challenges are not an issue in ),our
community, most people have little time for reading complicated
sets of instructions or densely written documents. Your
information will be competing with thousands of other messages.
Consider the fact that the average American consumes over 94
pounds of newsprint per year -- that’s more than 10 million words
per year from the newspaper alone. When you couple that esti~nate
with 750,000 television images viewed by the average American
EACH DAY, you begin to understand the importance of clear and
simple messages that can help blast through our clogged
communication highways.

What’s the Appeal?
There are three main types of messages - those that use rational,
emotional, or moral appeal.
¯ llationai: These messages are directed to the rational
self-interest of the audience and are used to demonstrate
the functional benefits of storm water management. For
example, "Proper storm water management helps prevent
water pollution and environmental degradation."
¯ Emotional: These ~nessages encourage support for storm
water management by stirring up emotions. For example,
"Would you drink water contaminated with dangerous
chemicals? Without a storm water management plan,
every rain shower carries motor oil, bacteria, pesticides, and
other chemicals from our neighborhoods into our water
suppt):"
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¯

Moral: These messages appeal to a person’s sense of what is
right or wrong. For example, "It makes sense to invest in
effective storm water management systems now, rather than
leaving a legacy of pollution and expensive remediation for
our children."

Be Prepared
Public meetings may provide an excellent opportunity to explain
your storm water management program and get stakeholder
feedback. However, if elements of your proposed storm water
management plan are controversial - for example, storm water
assessments or related development impact fees - it is important to
be prepared for the possibility of public hostility and negative
media coverage.
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Media consultants suggest a preparation technique known as
"rolodexing." The steps are simple:
¯ Identify likely areas of concern.
¯ Get your technical facts straight. Have facts and figures at
your fingertips.
¯ Brainstorm your possible responses to those concerns (using
the WII-FM technique described above).
¯ Pick up to three of the best responses and hone them to
sound bites.
¯ Write the sound bites on a rolodex or business card (the
small size will make it easy to carry and will limit the
number of words that you use).
¯ Practice. Remember -- tone of voice and body language
account for over 90% of an audience’s response to your
message.
¯ Remember that groups who oppose your storm water
management program may be well-funded, with
spokespersons that are comfortable in front of the camera.
You need to take advantage of similar levels of media
savvy.
.....

Consider the use of consultants to add technical credibility
and help "take the heat."
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Evaluating Your Public Outreach Program
How will you ~ow if your public outreach program is effective?
Annual surveys can help assess how levels of awareness of storm
water management issues have changed. Other strateoes that can
help you monitor effectiveness include:
¯ Tracking media coverage;
¯ Tracking requests for publications, speakers, and
information about storm water management that come into
your agency;
¯ Trac "king responses to "how did you hear about our
program?" inquixies;
¯ Tracking the number of volunteers or groups/citizens
involved in your clean up programs or drain labeling
programs;
¯ Trac "king changes in enforcement patterns (e.g., increases or
decreases in violations of your ordinances);
¯ Surveying residents and businesses to document changes in
levels of awareness and/or behavior; and
¯ Collecting anecdotal and informal information from staff,
stakeholder groups, and your own interaction with
representatives from the community.
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Chapter 5
~What Type of Institutional
Framework Will Work for
Our Community?
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Environmental ~ t En~tonmental En~ronmental

¯ Who w~l develop your storm water management program
and select locally appropriate BMPs fo~ the ~ninimum
control measures requked under Phase Ii?
¯ How wi~ program responsibilities be shared?
¯ Who will be responsible for ~nonitoring the program and
fulfilling reporting requirements?
¯ Who will develop and manage the budget for the storm
water program?
As you consider the answers to these questions, there are a variety
of institutional frameworks available to you, and no one approach
is inherently better than anothee
In order to select the approach that is right for your communitD
you must examine the characteristics of your eommunit>
determine which structure wiR best suit local needs, and assess
which structure ~fll work ~nost successfully within your resource
base.
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This chapter addresses organizational and institutional issues
related to implementing a Phase II-compliant storm water
management program, including:
¯ Strategies for developing and implementing a storm water
program independently, assuming the responsibility for
addressing all six minimum control measures internally; and
¯ Strategies for seeking cooperation of an umbrella entity,
such as a county, commission, or regional district.
Chapter 6 addresses funding strategies, which are closely related to
organizational structure.

Internal or External?
An internal program is a program housed in within your
jurisdiction. External programs are administered outside of the
boundaries of your jurisdiction. Your storm water management
program may rely solely on internal resources, or you may find it
beneficial to use a combination of internal and external resources
to achieve your storm water management objectives.

Internal Programs
If you will be developing and managing your storm water
management program with local governmental resources, you may
select one internal entity to design and implement your program.
Alternatively, several departments or entities within your
municipality may work jointly. Common approaches to storm
water management program organization at the local level include:
¯ Developing a storm water department;
¯ Giving responsibility to a multi-functional department,
such as the public works department;
¯ Sharing responsibility for implementing the program among
several departments within your community; and
¯ Creating a storm water district.
Each of these alternatives is discussed briefly in the sections that
follow.

Storm Water Department
Some communities form a storm water department to perform most
or all of the functions required in a storm water management
program. Forming a storm water department generally requires
that a group of staff be dedicated solely to storm water
management activities. This group of staff is usually responsible
for program administration but may share the responsibility of
implementing some elements of the storm water program with
other departments.
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The obvious advantage of forming a storm water department is the
availability of dedicated staff resources to focus exclusively on
storm water management issues. However, most smaller
communities may have difficulty justifying establishing a separate
department. In many areas of local government, consolidation
among departments is the trend, designed to reduce administrative
requirements and achieve economies of scale between departments
with common functional responsibilities,

Department of Public Works
In many Phase II communities, the department of public works
will take the lead role in developing and implementing a storm
water management program.
Because critical departments -such as engineering, code
enforcement, and streets and maintenance - often fall under the
authority of the public works department, this arrangement makes
sense. In addition, the department of public works generally has
the proper equipment to construct and maintain storm drains and
storm water conveyance systems. Another advantage to
coordinating your storm water management program through the
public works department is the natural synergy between streets
and drainage systems. Conveyance systems and storm drains are
located along streets, so coordinating repair and maintenance is
crucial to program cost-effectiveness,
Alternatively, because public works is a multi-functional
department, your storm water program may not have dedicated
resources - people and equipment will be shared for different types
of projects. In most small communities, however, the need to share
staff and equipment among programs is nearly universal.
Housing your storm water progratn under the department of
public works makes particularly good sense if ),our community:
¯ Does not have the resources to establish a new department,
such as a storm water department;
¯ Already has a public works department that handles streets
and drainage, engineering, and code entbrce~nent activities;
Can perform storm water management functions in the
most efficient manner by using existing and possibly
additional resources within the department; and
¯ Does not have access to a regional entity that would
implement a comprehensive storm water management
program on your behalf.
When storm water management falls under the department of
public works, a staff person within the department may be
designated as the lead person to ensure that all aspects of the
program are being accomplished. For example, many communities
designate the City Engineer or a deputy engineer to coordinate all
aspects of the storm water management program.
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It is important that all sub-departments within the department of
public works maintain good communications with each other
regarding storm water projects. An inter-departmental newsletter,
regularly scheduled meetings, a storm water bulletin hoard, and
other informational resources dedicated solely to storm water
management could prove helpful.

Intra-Departmental Cooperation
Because storm water has an impact on (and is impacted by) so
many other resources and aspects of your community; your storm
water management program may require the coordination of
several different departments.
Coordinating between different departments can be challenging, but
often it is the most logical approach - particularly in communities
with limited resources. Naturally, combining resources from a
variety of departments to manage one program requires excellent
communication and clear understanding of who is responsible for
implementing which elements of the program.

4
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Although it is not necessary to interact with all of the following
entities to meet the requirements of the Phase II storm water
management regulations, a mature, comprehensive storm water
management program might include interacting with the following
departments within your cornmunity:
¯ Department of Public Works
¯ Streets and roads maintenance
¯ Municipal good housekeeping measures
¯ Storm sewer syste~n maintenance
¯ Street tlooding issues
¯ Household hazardous waste program
¯ Sanitary Sewer Department
" Detect illicit discharges and connections
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¯ Engineering
¯ Inspection/design permitting
¯ Erosion and sediment controls
¯ Construction contract administration
¯ Code enforcement
- Department of Education
¯ Public education activities for school-age children
¯ Department of Parks and Hecreation
¯ Mowing detention ponds
¯ Fire Department/Police Department
¯ Illicit discharge detection
¯ Spill containment
¯ Other municipal departments
¯ Planning
¯ Building Inspection
¯ Accounting
¯ Legal
¯ Administrative
¯ Neighborhood organizations
¯ Public outreach!education activities
¯ Citizen involvement
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External Programs
In many cases, communities have found it advantageous to pool
resources to more effectively design and implement storm water
management programs. You may decide to be responsible for some
or most of your storm water management program elements, but
that other elements - such as some aspects of public education, or
construction of regional storm water ~nanagement facilities - may
be appropriate for regional entities that are external to your
program. Examples of such regional entities include quasigovernmental entities and other forms of inter-govern~nental
cooperation. Additional discussion of regional cooperation is
presented in Chapter 7.

’-’~’~-~
-~
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Quasi-Governmental Entities
Many communities throughout the country have formulated special
districts, commissions, and authorities to establish and implement
storm water projects. State enabling legislation may be necessary
to form such entities. Special districts, commissions and authorities
may be formed along watershed boundaries, or may consist of a
group of municipalities. The functions that these quasigovernmental entities undertake vary widely. In some cases the
entity addresses a broad array of water issucs - such as flooding,
drainage, and water quality. In other cases, the entities focus on a
much more specific concern, such as the quality of water in
shellfish beds or diking practices.
Examples of quasi-governmental entities that address storm water
issues include:
¯ The Urban Drainage and Flow Control District (Denver,

co)
¯ Water Management Districts (five such districts have been
created by the Florida State Legislature)
¯ The Hampton Reads Planning District Commission (VA)
¯ The Green River Flood Control District (WA)
¯ Kent County Conservation District (DE)
¯ Kitsap County Shellfish Protection District (WA)
¯ Lake County Storm Water Management Commission (IL)

8
R0019076

Some advantages of quasi-governmental entities are:
¯ They provide an opportunity for several cmnmunities to
share ideas, expertise, and oftentimes funds for special
projects.
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° Often the quasi-governmental entity takes a leadership role
and provides member communities with technical
assistance and expertise that otherwise would not be
available to them.
¯ A dedicated, unified funding source is created, protecting
funds for storm water management projects and removing
competition for money.
¯ A watershed approach is facilitated - important because
storm water from one community can have an impact on
many other communities.
Some of the disadvantages of a quasi-governmental agency
implementing the storm water management program include:
" It may be difficult to prioritize projects.
¯ The district or commission may not be located close to
certain communities, making them feel "out of touch."
¯ It may be difficult to decide on fnnding methods and
proportions.

Inter-Governmental Cooperation
In some cases, jurisdictions will cooperate directly with each other
to implement storm water management projects. One community
may take a leadership role, or two neighboring communities may
simply develop a partnership.
The cities of Orlando and Maitland, Florida, for example, maintain
a good rapport and share test results of water quality experiments.
In this manner, they avoid duplicating efforts and can learn from
each others’ experiences. Orange County and the Cities of Orlando,
Maitland, and Winter Park (FL) also have round table discussions
from time to time. These discussions allow the communities to
share information regarding the issues that they all face and to
learn from each other without having to duplicate efforts. The
participants find these discussions very helpful.
In some communities, the state takes on a role. Many state
environmental regulatory departments, for example, will provide
technical assistance, training and grants for certain aspects of your
storm water management program. Many states, too, have already
implemented other regulations related to storm water, such as strict
erosion and sediment control programs (such as Maryland and
Delaware) and may offer training to developers.
Some counties also take the lead in helping local governments to
cooperate. This leadership may take the form of serving as a lead
agency for watershed planning or providing other regional needs.
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Regional Cooperation.
Who Should Get What?
Deciding how resources should be allocated to projects can be
challenging for quasi-govermnental agencies implementing
storm water programs. The Lake County (IL) Stor~n Water
3lanagement Commission has devised the following
prioritization criteria grid to help decide which projects to
help fund.
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Some advantages of taking an "external approach" to storm water
management include:

~--~

¯ Expertise and resources can be combined to effectively plan
and implement projects;
¯ A regional or watershed approach can be utilized, so that
communities who have an impact on each others’
watersheds are working together, not isolated from each
other; and
¯ Programs can be carried out more cost-effectively.
Some challenges posed by taking an external approach include:
¯ Deciding how to fund joint projects can be challenging.
¯ You may feel disconnected with some external players, such
as state agencies.
¯ Proper communication and establishment of roles and
responsibilities is essential.
While there is no one right or wrong way to implement a storm
water management program, there are certain activities that will
promote a productive relationship between the entities involved.
These activities include:
¯ Have one person responsible for overall coordination of the
storm 1nanagement program. Ensure that all departments
involved "know who the "program manager" is.
¯ Have one person responsible for the NPDES permitting
portion of the program. This person may be the program
manager or someone else.
¯ Ensure that needed ordinances or agreements that clearly
define responsibilities and authorities of the cooperating
entities are in place.
¯ Solicit the input of all involved departments while
developing the storm water management program.
¯ Clearly det]ne who is responsible for implementing what
portion of the storm water management program.
¯ Discuss monitoring and reporting requirements in advance.
Establish who will be responsible for keeping records, how
records will be kept, and how often they will be submitted
to the NPDES permit coordinator.
¯ Establish how activities will be funded.
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¯ Establish an accounting system in advance. If storm water
activities have a separate account, ensure alI participating
departments are able to charge storm water activities to
the storm water account. Employees should also be
informed of changes in procedures.
There are a number of advantages and disadvantages to various
approaches to storm water management. In all likelihood, your
program will incorporate a combination of those approaches that
best meet your community’s needs.

Choosing the Right Approach

for Your Community
It is important that when you choose your storm water
manage~nent institutional framework, that you consider the
following:
¯ What resources (expertise) currently exist in your
cornmunlty?
¯ Where are the functions that relate to storm water
management currently housed?
¯ Are there neighboring communities with similar storm
water issues?
¯ Is there a regional group that could implement or help with
such a program?
¯ Are there particular storm water issues that pertain to your
community?
¯ Are there state or federal programs that could interface
with your community’s program?
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Advantages and Disadvanta~les o£ Various
Organizational Approaches to Storm Water
Advantages

Disadvanlages

Department
oi P~llc
Wor~

¯ Communication may be easier
¯ No need to tbrm a new
department
¯ Many functions typically
performed in this department
relate closely to storm water
management
" Equipment may be used for multipurposes, which could enhance its
productivity

¯ C~uld be missing out on valuable
researctdexpe~tise from external
entities
¯ Department has several interests,
not dedicated solely to storm
water needs
¯ Communication among different
branches of department may be
an issue

Storm
Water
~cpar/n~e~t~

¯ Communication may be easier if
program housed in one
department
¯ People and equipment dedicated
to storm water projects
¯ Smaller department may facilitate
communication’
¯ You can focus on issues that apply
to your community

¯ Could be missing out on wdnable
researc~expertise from external
entities
¯ May be costly to form a new
department
¯ An ordinance may be requked to
form a new department

lnir~~ov~
~oo~ralion

" Expertise of various staff in
different departments can be
called upon
" May be most efficient use of
resources - not necessary to form
a new department
¯ You can focus on issues that apply
to ym~ community

¯ Communication between
departments may be an issue
¯ Roles and responsibilities for
implementing progra~n need to be
clearly define
" Accounting issues may arise

~nasi6overnmenl
ai Entiiy

¯ Expertise from other jurisdictions
can be used - learn from others"
experiences
¯ Partnerships can be formed,
resulting in implementation t~f
projects that might otherwise not
~cct~
" A watershed approach is feasible
" A quasi-governmental entity may
take a leadership/coordination role
- Dedicated funding - competition
for money is removed

¯ Deciding on a funding mechanism
and proportions may be a
challenge
¯ Prioritizing projects can be
problematic
- Some issues the entity addresses
may not pertain to your
community
¯ Roles and responsibilities need to
be clearly defined
¯ Enabling legislation may be
required

InterGovern.
~,m~ration

¯ A watershed approach is feasible
¯ Combined reso~ces may create
opportu~ties that wouldn’t
otherwise e~st
¯ Expertise from other jurisdictions
can be used - learn from others’
experiences

" Communication may be a
challenge
¯ ~oles and responsibilities need to
be clearly defined
" You may feel "disconnected" wilh
some outside entities
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Chapter 6

How Can We Pay for Our
Storm Water Management
System?

Talking about stor~n wa~er management strategies is one thing.
But the bottom line for many program coordinators, elected
officials, and concerned stakeholders is:
:~Who is going to pay for these storm water management
progra~ns?"
This chapter addresses:
¯ Determining your storm water management system costs;
¯ Options for funding and financing storm water
management programs; and
¯ Selecting the approach that is right for your community.

Determining Program Costs
Before you can select the best funding and financing strategies, you
need to understand how much money your storm water
management program is expected to cost, including start-up cost~
and ongoing costs.
Your program will need to include, at minimum, the elements
described in Chapter 3 that are required to co~nply with
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regulations. Local pressures may require that your storm water
management program is even more stringent than Phase ][I
requirements.
The U.S. EPA developed detailed cost estimates for the incremental
requirements proposed under the proposed Phase II rule which was
published in January 1998. A discussion from this publication
follows.

Percentage of
Municipahties
Expected to
Incur Costs (%)

Low End of
Per Capita
Costs
($ per capita)

High End of
Per Capita
Costs
($ per capita)

Public Education

39

$0.02

$0.34

Public Involvement

100

$0.19

$0.20

Illicit Discharge Detection
and Elimination

90

$0.04

$2.61

Construction Site Storm Water
Runoff Control

83

$0.04

$1.59

Post Construction Storm Water
l~anagement

4

$1.09

$1.09

Pollution PreventiordGood
Housekeeping for Municipal
Management

71

$0.01

$2.00

Public Education

39

$0.01

$0.34

Pubhc Involvement

100

$0.12

$0.20

Illicit DiscI~arge Detection
and Elimination

73

$0.04

$2.17

Construction Site Storm Water
Runoff Control

80

$0.01

$0,83

Post Construction Storm Water
Management

4

$1.09

$1.09

Pollution Prevention!Good
Housekeeping for Municipal
Management

67

$0.01

$1.08

Measure
First Permit Cycle:

Second & Third
Pcrn~it Cycle:
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Proposed Rule: Cost Estimates for MS4s
Implementation of the six minimum measures was projected to
represent the primary cost component. Using data from Phase I
communities, EPA projected:
¯ The percentage of Phase II municipalities that would be
affected (i.e., would bear increased costs associated with
implementing BMPs to address the minimum measures);
and
¯ The range of per capita costs that would be expected
during the first permit cycle, as well as the second and
third per~nit cycle.
Note that these cost projections were developed based on the
following assumptions (and EPA has requested public comment on
the validity of these assumptions):
¯ Data from a sa~nple of 21 permit applications for Phase I
communities was used to calculate cost projections for the
six minimum control measures;
¯ Municipalities that did not show costs on their permit
applications for a specific measure were assumed to already
have programs in place to address that measure;
~-"

¯ Per capita costs that were more than two standard
deviations above or one standard deviation below the mean
were dropped from the analysis;
¯ In estimating costs for the second and third permit cycle,
costs were dropped that would be expected to occur only
once, such as development of municipal ordinances.
Several concerns were raised about EPA’s ~nethodolog during the
public cotnment period including:
¯ Using Phase I permit application costs may lead to:
¯ Overesti~nating costs: For example, Phase II
communities may have fewer structures to maintain,
systems to map, and connections to map. In
addition, in some cases, Phase II co~nmunities may
be able to reduce costs by coordinating with nearby
Phase [ communities.

rF--

¯ Undercstimatiug costs: Because of fixed costs
and the economies of scale associated with
implementation of the measures, the per capita costs
for Phase II municipalities may be higher than those
for Phase I communities. In addition, Phase I
communities may not have reported all costs
associated with compliance on their permit
applications.
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¯ Though some costs associated with the first permit cycle
may not be repeated in subsequent permit cycles, there
may be counteracting tendencies for subsequent permit
cycles to be higher (such as population growth and more
areas being classified as urbanized areas).
¯ It may not be appropriate to apply the percentages of
Phase I communities who apparently incurred costs for the
implementation of each measure to the estimation of
Phase II costs. Because Phase II communities are smaller,
they may be less likely than Phase i municipalities to
already have adequate storm water management programs
in place. Therefore, Phase II communities may be more
likely to incur costs as a result of the proposed new rule.

Final Rule: Cost Estimates for MS4s
To address the concerns raised in the development of the original cost
estimates for incremental impacts for MS4s (discussed above), EPA
utilized data collected by the National Association of Flood and Storm
Water Management Agencies (NAFSMA). NAFSMA conducted a
survey of more than 1,600 potential Phase II municipalities that
were identified in the draft rules. Their purpose was to solicit
information about the rules and the impact. One hundred twenty-one
surveys were returned to NAFSMA.
Using this information, EPA estimated average annual per household
program costs for automatically designated Phase II communities. In
addition, they estimated and annual average administrative cost to
cover the application, reporting, and record keeping costs. The total
per household cost of the final rule is expected to be $9.16 annually.
EPA utilized this number to estimate the national cost to
municipalities, multiplying the per household average cost ($9.16) times
the number of households (32.5 million} to generate the national annual
cost of $258 million.
In addition, EPA reviewed actual costs from 35 Phase I communities,
using municipalities that were close to the end of their five year permit
period and were smaller in size. Of the 35 reviewed, only 26 had
appropriate cost data. The cost range and annual per household
program costs of $9.08 is very close to the NASFMA survey data

The co~t projections developed by U.S. EPA provide a guideline for
estimating local budget impacts on a macro level. Because local
NPDES permitting authorities and regulated sources have
significant flexibility in program implementation, actual costs ~nay
vary widely. You will need to undertake detailed budget planning
to ensure that you have sufficient funds to develop a storm water
management program that is right for your community.
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Typical Funding/Financing Strategies
As with most local government programs, a wide array of funding
sources and financing approaches is typically used to support storm
water managmnent programs. Some of the most common
approaches are described below.
¯ Debt Financing - Typically used for capital-intensive
projects, local governments can issue debt to finance storm
water management programs and facilities. Revenue bonds
- or bonds that rely on an ongoing source of revenue
(such as assessments or utility fees) - may be used.
Alternatively, you couId choose to issue general obligation
bonds, which are backed by the full faith and credit of your
municipality (based on your ability to generate revenues
through taxes and other fees).
¯ Federal, State or Regional Grants and Loans Grant or loan funds may be available for some elements of
your storm water program, depending on the BMPs that
you select and your location. Grants and loans are usually
applicable to specific projects and not on-going activities,
such as operations and maintenance.

¯ Utility Service Charges - These charges are rates billed
to customers for providing storm water management
services. The service charges may he flat rates, or variable
rates based on classes of customers. Utility service charges
may represent a dedicated source of flmding (i.e., collected
fees are dedicated to the storm water management progra~n
via an Enterprise Fund or similar accouuting structure)
and an ongoing method of funding so~ne or all storm water
management program elements.
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¯ Sp~ial Assessments - Properties can be assessed
annually to fund a storm water management program.
Often, special assessments are used to fund a special district
or authority that can implement all or portions of a
region’s storm water management program.

,,,.~_...

¯ Local Improvement Districts - Under this type of
funding system, individual properties benefited by storm
water projects are assessed to fund the project. Some states
require special enabling legislation to establish this type of
special benefits district.
¯ General Fund - General Fund monies are used for many
storm water programs. If storm water programs are
funded from your General Fund, the programs are at risk in
each budget cycle. In addition, in order to increase funding
levels for your program, other local government services
may be affected or a general tax increase may be required.
¯ Plan Review and Inspection Fees - Communities may
recover some or all of the direct costs associated with
performing design reviews for pre and post construction
BMPs by implementing plan review and inspection fees.
¯ Fee-ln-Lieu ot On-Site Construction - Instead of
constructing on-site facilities to meet development
requirements, developers may be given the option of paying
a comparable fee to be used by the local government to
build regional facilities that are designed to meet the same
objectives as the developer-constructed on-site mitigation.
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¯ Developer Participation - Developers construct needed
facilities as a condition of development, and bear associated
costs.

¯ Systen~ Development Fees/Co~mection Charges One time charges assessed at the time of development to
recover a proportionate share of the cost of existing
t~acilities and planned future facilities. Applicability
depends upon legislation in your state.
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¯ Combination Approaches: In many jurisdictions, a
combination of funding sources is used for storm water
management programs. The City of Rome, Georgia, is an
example of a community that pays for the storm water
manageraent program from several different sources. The
public works department, which is responsible for
implementing acceptable construction and postconstruction BMPs, good-housekeeping requirements, and
public education efforts, is funded entirely by the General
Fund. The Division of Code Enforcement, which is under
the Department of Building Inspections, receives their
funding from developers’ fees.
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Storm Water Utilities
Many communities develop storm water utilities to create a
dedicated and reliable funding mechanism for their storm water
management program. State enabling legislation is often required,
and local implementation ordinances will be needed as wel!.
The basic philosophy behind the utility fee is that "users" should
pay for storm water programs to the extent that they contribute to
the problem. The term "users," in this case, includes property
owners, particularly, property owners that have impervious surfaces
on their propert):
Most storm water utilities charge either a monthly or annual fee
based upon the amount of impervious area on the property. A base
rate is set for each household based on the average amonnt of
impervious surface (known as equivalent residential units (ERUs)).
A fee is then developed in association with this ERU. For example,
the average amount of impervious surface per household may be
2,500 square feet, for which a resident pays $5.00 per month.
In most communities that use this method, each household is
charged for one ERU. However, some communities charge
households based on actual measurements of impervious surface.
Typically, the impervious surfaces of businesses and institutions are
measured, and these customers are charged according to the
number of ERUs calculated from their property measurements.
Some storm water utilities ordy charge if there is impervious
surface on the property. Others charge all landowners, however if
there is no development on the property the rate is typically lower
than that charged for a single ERU.
Some communities are evaluating adding a water quality
component to their utility fee rate formula. This quality factor
would allow communities to have user pay for not or~ly the
quantity of storm water that they contribute, but also the quality.
Because a utility charges a user fee, not a tax, schools and churches
typically are not exempted from paying the fee. Some storm water
utilities receive additional funding from developers’ fees and permit
application fees.
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Some advantages of forming a storm water utility include:
¯ A steady funding mechanism is dedicated to storm water
management;
¯ Fees can be based on the amount of impervious surface on
the property, which is a more equitable means of charging
property owners than a flat fee;
¯ Financial incentives can be used to encourage businesses
and institutions to implement storm water BMPs;
¯ Utilities tend to run more efficiently (more like a business);
and
¯ Implementing a storm water fee is often more appealing
politically than imposing a new tax or raising property
taxes.
Some challenges associated with storm water utilities include:
¯ Some residents, businesses or institutions may resist paying
the fees;
¯ The idea may face political opposition;
" Once rates are in place, it may be difficult to secure
additional funding;
¯ Enabling legislation is often required;
o It may be difficult and!or time-consuming to devise an
equitable rate structure, and to develop a database with
required information, such as amount of impervious
surface; and
" A billing system will be needed,

tO
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Picking the Approach that Is

Right for Your Community
Evaluating funding options and deciding which combination of
revenue sources is most appropriate for your community is
dependent on a number of criteria, including:
¯ Political acceptance - Elected officials or other persons
responsible for adopting a storm water program must
compare any proposed funding package to other local needs
and resources.
¯ Fairness and equity - The degree to which the funding
package is linked to a payee’s specific contribution to storm
water problems
¯ Administrative simplleity - The ease of administering
the funding package
¯ Feasibility ot Implementation - The relative ease or
difficulty of making a funding package operational
¯ Legal deicnsibility - The probability of the funding
package being defended in the courts
¯ Revenue Generating Capacity - The ability of the
funding package to produce sufficient revenue for the
program
¯ Dedicated Funding Source - The ability of the
funding package to be available in future years to maintain
an ongoing program.
Developing a funding and financing strategy will likely involve a
number of funding sources. Your public involvement process may
provide input about local attitudes about storm water spending
Ievels and funding sources. Your ability to inform stakeholders
about the need for your program and obtain the necessary
community support may determine whether your elected officials
approve a funding package. A good way to inform stakeholders
about what they will receive for their fee is to do a level of service
analysis. Costs associated with different elements of service can
then be communicated clearly If there are objections to the rate, it
would then be easier to negotiate specific progra~n changes and cost
reductions with stakeholders.
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Funding Source Evaluation Matrix
Fundhlg
Source

Political
Acceptance

Eqnity

Fcasibility ol
lJnplenlent~ttlon

Ease oi
A~h,tbdstration

Legally
Detettsi]dc

llevcnnc
Capacity

Dedicated
Ftuidhtg Sottrcc

~,lust have rates in
place to snpport
revenue bonds

Paid through rates
&/or connection
charges

Debt ceiliug for
G.O. debt,
covenants for
revenue bonds

Cau be used for
capital only

Assumes dedicated
funding source is in
place for revenue
bm~ds

Higldy competitive
plocess for acquisition

Careful tracking
required

Must ~neet terms of
g~’ant/lom~ scope

Can only be nsed for
qualifyi~g projects

Not a dedicated
sonrce

Fees for service

Requires
administrative
support for billing

Depends on
sophistication of
rate structure

Must verify that it
is allowed per State
Statute

Can be used for
operating &/m’
capital

This is a dedicated
funding sonrce

Ilequires political
will to implement a
new assessment;
may conflict with
property tax lids.

May be unrelated
to cost of service

Requires
administrative
support for billing

Not difficult

Allowed

Can be used for
operating and
capital

This is a dedicated
fnnding source

Local Improvement
Districts

r~lust be approved
by the area to be
served by the LID

Assigos costs of
facilities to
benefiting ~n’eas

May be cmnbersome
~o initiate

I~iay be cumbersome
to track

Allowed

Can be used for
specific capital
projects only

Dedicated to
specific projects only

General
Fund/Street Fm~d

Difficult to allocate
revenue to all the
couflicting needs in
the general fund.

hlay be unrelated
to cost of service

Not difficult;
political will

Not difficult

Allowed

Available for
operating &
capital

Not a dedicated
source; snbjeet to
changing priorities

Plan Review &
luspection Fees

Politically less risky
to charge fees for
pIa~ review,

Recovery of cost of
direct smviccs

Not difficult;
requires isolation
and calculation of
fees

Not difficult

Allowed

Can be used for
specific operating
activities only

Dedicated to
specific operating
activities

Debt Financing

i~lust have political
will to implement
dedicated fnnding
sot~ree,

State/Federal
Grants & Loans

Politically less risky
to accept grants,

Utility Ilates

Requires political
will to implement a
new service change,

Assessments

System paid fm as
it depreciates

Funding Source Evaluation Matrix (continued)
Funding
Source

Political
Accepta~cc

Equity

Feasibility of
~nplentcntation

Ease of
A{hnht~tratio~t

Legally
Dc~ens~le

Revennc
Capacity

Dedicated
l~m~ ~twce

Fees-in-lie~ of
Constructmn

Politically less risky
if storm water
ordinance is ah’eady
in place that requ~es
on-site facilities.

Option to meet
development
requirements

Need good SXV
mdiuance in place,
requiring on-site
facilities

Fee paid at time of
developme~tt

Allowed

Can be used for
specific capital
projects only;
growth dependent

Dedicated to
specific projects only

Developer
Participation

May be difficult to
get private
developmeut to pay
for building your
infrastructure.

May mitigate direct
impacts of new
development

Requircs
negotiatiou

Not difficult

Allowed

Available for
specific capital
projects only

Not a fired source,
but a capital project
contribution

System
Development
Fees/Connection
Charges

12.equires political
will to assess a new
fee on new
developmeut,

Add equity
between existing
aud future
customers

May be opposed by
developers

Fee paid at time of
development

Must verify that it
is allowed per State
Statute

Can be used for
capital only;
usually partial
funding only;
growtl~ dependent

This is dedicated to
storm water capital
projects only ,.

Local Gas Tax

Requires political
will, particularly
where taxes are
already high

Justified because
autos and roads
comribute to water
quality problems

Not difficult

Not difficult

May require State
legislation

Depends on
amount of tax and
how much is
dedicated to storm
water programs

Dedicated to
envirolm~eatal
programs, a portion
of which could be
earmarked fro" storm
water
programs.

Chapter 7
What About My
Neighbor’s Storm Water?

It’s usually pretty easy to see why regional cooperation for storm
water management programs makes sense. You can extend limited
resources, extend your sphere of emphasis, and - particularly in the
case of watersheds - improve the overall environmental benefits of
your storm water management program. A watershed approach
will help you to jointly address storm water flow, ilnpacts and costs,
producing benefits that cross jurisdictional t~oundaries as well.
In spite of these practical benefits, regional cooperation is often
difficult to get off the ground. This chapter addresses reasons to
cooperate, as well as issues associated with regional cooperation
that may help you:
¯ Develop a framework for interloeal cooperation;
¯ Agree on activities that need to be accomplished;
¯ Agree on funding approaches;
¯ Agree on implementation schedules; and
¯ Overcome common barriers to cooperation.

Why Cooperate?
]’he Phase II regulations only specify what ?’our storm water
management program must accomplish within your jurisdictional
boundary or service area. But in many instances, meeting these
requirements will be very difficult or impossible without regional
cooperation. Drainage basins, or watersheds, do not coincide with
political boundaries. As a result, it is likely that the storm water
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you must manage either comes from or goes to your neighbors.
Interlocal cooperation, then, is a vital component of a successful
storm water management program. Issues that arise that require
interlocal cooperation may include:
¯ Agreeing on interlocal funding methods for capital facilities
that provide a regional benefit for controlling storm water
quantity and quality;
¯ Developing regionally consistent design standards that
protect water quality as well as promote economic
development;
¯ Determining if certain activities carried out by your storm
water program can be performed more efficiently on a
regional basis;
¯ Cooperating on regional initiatives or requirements to
improve water quality;
¯ Cooperating on other water quahty regulatory
requirements, such as TMDLs; and
¯ Participating in regional planning for a wide range of water
resource issues that could also include water supply or fish
habitat restoration.

Developing a Framework for Cooperation
Depending on the issue, some type of forum is usually required to
plan and implement projects or programs that require interlocal
cooperation. These forums include:
¯ Interlocal agreements;
¯ Special districts;
¯ County or City governments acting as lead agency;
¯ Joint Powers Authorities
¯ Comrnisslons; and
¯ Regional Councils of Governments.
In addition, some interlocal cooperation takes the form of sharing
technical information or educational resources or developing a
common ordinance throughout the watershed planning area.
You may already participate in a regional forum dealing with storm
water issues. If not, choosing an appropriate forum will depend on
the regional storm water issues that need to be addressed. For
example, to resolve interlocal funding issues for a specific regional
capital facility, a simple interlocal agreement between the affected
jurisdictions may suffice. More complex storm water issues that
encompass multiple jurisdictions may require a broader forum, such
as a special district or commission created for this purpose.
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It may be easier to implement certain projects or programs that are
recommended by a regional forum that has the support of the
community and key stakeholders. For example, an interlocal
agreement among several jurisdictions could have been the forum
for preparing a watershed plan that recommends storm water
policies, operating procedures, projects, and funding. The plan
recommendations may be much easier for each jurisdiction to
implement if they have the force of all the participants in an
interloeal process behind them.
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Agreeing on a Program
A forum established to address regional needs should be limited to
those activities that are best accomplished on a scale broader than
local programs. The process of agreeing on an appropriate forum
and activities for regional cooperation could involve a series of
meetings/workshops among the affected jurisdictions to:
¯ Define regional needs;
¯ Determine the best forum for addressing regional ueeds;
and
¯ Define the activities the forum might assume.
Activities such as watershed planning, construction of regional
storm water control facilities, preparing public education materials,
and technical assistance are potential activities that a regional
forum might address.

Agreeing on a Funding Approach
Once the activities are defined for a forum designed to address
regional storm water issues, the costs of conducting these activities
can be determined as well. Funding a regional forum can consist of:
¯ Contributions from sponsoring local jurisdictions according
to an agreed upon formula;
¯ Assessments on property within the regional forum service
area;
¯ Service charges; and
¯ State or federal funding.
Reaching agreement on how to fund a regional forum may include an
agreement on how the re@onal forum will expend funds, and how
these funds will be distributed geographically. In some cases, regional
forums are required to allocate funds throughout the service area
according to the amount collected from each jurisdictimL

Developing an Appropriate
Implementation Schedule
If a regional forum is implemented and recommendations are made
for regional projects or programs, jurisdictions within the service area
must also agree on an implementation schedule. The implementation
schedule could be based on a process for ev’o.luating and prioritizing
projects. All the regional forum participants should be represented in
this evaluation process, and agreed upon evaluation criteria should be
used to establish priorities. 1-{egional projects or programs may not
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have the same priority among all the participating jurisdictions.
However, once the group decides on a schedule for implementation, all
the participants should cooperate if the regional forum is to be
successful.
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Overcoming Barriers
One of the most important elements when structuring a forum to
plan and implement regional storm water projects or programs is
assigning appropriate roles to the ’forum that do not interfere with
local responsibilities. Careful planning will assign responsibilities so
there are no duplicate efforts between regional and local programs.

The key to success is to design a framework for regional cooperation
that builds trust among all the stakeholders with a process that
enhances and assists the local programs. A locally driven initiative
to plan and implement regional storm water projects and programs
may be the best way to support and maintain control of your local
programs.
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