
\
f.i

. August 12, 2003

TO: Rod Kubomoto
Watershed Management Division 2

Diego Cadena ~ aA 4. C-
Flood Maintenance Division

FROM:

BEST MANAGEMENT PRACTICES (BMP) MANUAL
FOR SOFT BOTTOM CHANNEL CLEARING
FLOOD MAINTENANCE DIVISION

Flood Maintenance has reviewed your Division's general and specific comments
identified in your December 10, 2002, memo pertaining to the BMP Manual for Soft
Bottom Channel Clearing, Flood Maintenance has addressed each of your comments in
the attached revised ManuaL. The following is our response to general comments as
they were listed in your memo:

1. We have included a definition of BMPs as well as a list of guidelines and when to
use them in our manuaL. Staff are instructed to refer to the California Storm
Water Best Management Practices Handbook for any BMP not included in the
manuaL. BMP's pertaining to spill control, vehicle leakage, good housekeeping
were added to the revised version of the manuaL.

2. Water usage is the only authorized method to control dust during Soft Bottom
Channel Clearing. BMP WE-1 that pertains to this matter was added to our
revised manuaL.

3. We have instructed our staff not to apply chemicals for soft bottom channel
clearing.

A!so, here is our response to specific comments as they were listed in your memo:

1. We reviewed the fist of BMP's in our old manual and determined the need to
expand on it and included BMP's (see attached) usually earmarked for activities
outside the channel that might have an indirect effect on the water quality inside
the channeL.

2, Our Division strictly prohibits the use of leaky equipment inside or outside the
channeL. Drip pans are used in case of accidental leakage, BMP NS-10 that
pertains to this matter is part of our revised manuaL.

3. Washing of vehicles and equipment was always limited to wash racks with a
clarifier and continue to be the case, BMP NS-8 that pertains to this matter is part
of our revised manuaL.

4, Chemicals or detergents generated or used by our Division are to be stored in a
secure place, to be picked up every 90 days by a licenced vendor fordisposar. Irr
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the case of a spill, our field crews will contain it and call a licensed vendor for
clean up and disposaL. BMP WM-6 that pertains to this matter is part of our
revised manuaL.

5, During the course of soft bottom channel clearing, trash/debris is hauled away

from the channel to be stored in a bin and later taken to a legal dump site. BMP
WM-5 that pertains to this matter is part of our revised manuaL.

6, We are aware that mud and dirt must not leave the job site at alL. If for any
reason excessive mud and dirt is built up on the equipment, they will be rinsed
before leaving the job site, Vehicle and Equipment Cleaning BMP is referenced in
our revised manuaL.

7, Vehicles and Equipment refueling will be done outside the channel bottom (Le.
on access roads). BMP N8-10 that pertains to this matter is part of our revised
manuaL.

8. A definition of "Outside the channel bottom" was included in the revised manuaL.

9. A definition of "Side casting" was included in the revised manuaL.

Attached is a hard copy of all BMPs that will be used by our Division on future Soft
Bottom Channel Clearing, Copies of the BMPs were taken from the Storm Water Best
Management Practices Handbook, January 2003 edition.

If you have any further comments, please respond by August 25, 2003, or we will
distribute the manual as is.

For any further information, please call me, or have your staff contact Gus Nakhoul at
Extension 4152.

.1J3t1

G") GNN:gnn
FM-OIP:lfidpubIHQIGusIMemos\073003BMP-Manual-SftBtm. wpd

Attach,

cc: Watershed Management (Romain)
Flood Maintenance (Cadena, Quevedo, Lee, Dou.9.r)-'"
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GUIDELINES ON THE USE OF SOFT BOTTOM CHANNEL CLEARING BMPs

Additionally, here are some clarifications and detailed explanations of BMP's to be used
throughout the Division during Soft Bottom Channel Clearing:

· Drip pans are used to contain any leaky vehicle or equipment. BMP NS-1 0 is to be

followed at all times,

· Designated field crews will be available at all times to contain any spil in or outside the
channels, Licensed vendors are called to do the clean up, Check BMP SC-11 Spil
Prevention, Control and Cleaning.

· Water spraying during soft bottom channel clearing is the only acceptable means to
control dust. Check BMP WE-1 Wind Erosion Control.

· Chemical usage will not be permitted during the course of the soft bottom channel
clearing,

· Vehicles and equipment are taken towash racks with clarifier for cleaning, Vehicle and
equipment cleaning BMP NS-8 is to be followed at all times,

.. Chemicals or detergents generated or used by our Division are to be stored in a

secure place, to be picked up every 90 days by a licenced vendor for disposaL. In the
case of a spill, our field crews will contain it and call a licensed vendor for clean up and
disposaL. Check BMP WM-6 Hazardous Waste Management.

· Vehicles and Equipment refueling will be done outside the channel bottom (Le, on
access roads), The soft bottom of the channel is the flood plain of that channel and any
refueling activities and maintenance should me carried outside that limit. Check BMP
NS-10 Vehicles and Equipment Maintenance,

ø During the soft bottom channel clearing trash/debris is hauled away from the channel

to be stored ina bin and later taken to a legal dump site, Check BMP WM-5 Solid
Waste Management.

· Side Casting will be defined as the piling of debris and soil to the side of the soft
bottom channel, This is not permissible in"the soft bottom clearing due to the factthat
it amounts to regrading the bottom of the channeL. The soil and sediments from
previous storms could me groomed or leveled in a way to allow the natural flow of water
and minimize stormwater pollution,

For additional BMP's use the California Storm Water Best Management Practices Handbook,
2003 edition at ww.cabmphandbooks.com ,Other good housekeeping BMP practices can
be found at ww,bmpla,org ,

P:\fldpub\HQ\Gus\Misc\BMP MANUAL cDvrsht.wpd
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Scheduling EC-l
Objectives

Description and Purpose
Scheduling is the development of a written plan that includes
sequencing of construction activities and the implementation of
BMPs such as erosion control and sediment control while
taking local climate (rainfall, wind, etc,) into consideration,
The purpose is to reduce the amount and duration of soil
exposed to erosion by wind, rain, runoff, and vehicle tracking,
and to perform the construction activities and control practices
in accordance with the planned schedule,

Suitable Applications
Proper sequencing of construction activities to reduce erosion
potential should be incorporated into the schedule of every

construction project especially during rainy season, Use of
other, more costly yet less effective, erosion and sediment
control BMPs may often be reduced through proper
construction sequencing.

limitations
II Environmental constraints such as nesting season

prohibitions reduce the fun capabilities of this BMP.

Implementation
· Avoid rainy periods, Schedule major grading operations

during dr months when practicaL. Allow enough time
before rainfall begins to stabilze the soil with vegetation or
physical means or to install sediment trapping devices,

· Plan the project and develop a schedule showing each phase of

constrction, Clearly show how the rainy season relates to soil

EC

SE

TC

WE

NS

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control

Non-Stonnwater
Management Control

Waste Management and
Materials Pollution Contrl

./
,¡
,¡
,¡

WM

Legend:
./ Primary Objective

./ Secondary Objective

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

..

Potential Altennatives

None

llfornla
Strmwaer

OualltAson
January 2003
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EC-l Scheduling
distbing and re-stabilzation activities. Incorporate the construction schedule into the
swppp,

· Include on the schedule, details on the rainy season implementation and deployment of:

Erosion control BMPs

Sediment control BMPs

Tracking control BMPs

Wind erosion control BMPs

Non-stormwater BMPs

Waste management and materials pollution control BMPs

· Include dates for activities that may require non-stormwater discharges such as dewatering,

sawcutting, grinding, drillng, boring, crushing, blasting, painting, hydro-demolition, mortar
mixing, pavement cleaning, etc,

II Work out the sequencing and timetable for the start and completion of each item such as site
clearing and grubbing, grading, excavation, paving, foundation pouring utilities installation,
etc" to minimize the active construction area during the rainy season,

Sequence trenching activities so that most open portions are closed before new
trenching begins.

Incorporate staged seeding and re-vegetation of graded slopes as work progresses,

Schedule establishment of permanent vegetation durng appropriate planting time for
specified vegetation,

R\ Non-active areas should be stabilized as soon as practical after the cessation of soil
disturbing activities or one day prior to the onset of precipitation,

II Monitor the weather forecast for rainfall.

ii When rainfall is predicted, adjust the construction schedule to allow the implementation of
soil stabilization andsediment treatment controls on all disturbed areas prior to the onset of
ram,

II Be prepared year round to deploy erosion control and sediment control BMPs. Erosion may
be caused during dry seasons by un-seasonal rainfall, wind, and vehicle traàJ.ng, Keep the

site stabilized year round, and retain and maintain rainy season sediment trapping devices
in operational condition,

· Apply permanent erosion control to areas deemed substantially complete during the
project's defined seeding window,

Costs
Construction scheduling to reduce erosion may increase other construction costs due to reduced
economies of scale in performing site grading. The cost effectiveness of scheduling techniques.
should be compared with the other Jess effective erosion and sedimentation controls to achieve a
cost effective balance,

2 of 3 California Stormwater BMP Handbook
Construction
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Scheduling EC-l

Inspection and Maintenance
. Verify that work is progressing in accordance with the schedule. If progress deviates, take

corrective actions,

. Amend the schedule when changes are warranted,

. Amend the schedule prior to the rainy season to show updated information on the
deployment and implementation of constrction site BMPs.

References
Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000,

Stormwater Management for Construction Activities Developing Pollution Prevention Plans and
Best Management Practices (EP A 832- R-92-00S), U,S, Environmental Protection Agency, Offce
of Water, September 1992.

January 2003 California StonTwater BMP Handbook
Construction

www.cabmphandbooks.com
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Preservation Of Existing.Vegetation EC-2

Description and Purpose
Carefully planned preservation of existing vegetation minimizes
the potential of removing or injuring existing trees, vines,
shrubs, and grasses that protect soil from erosion. ~

Suitable Applications
Preservation of existing vegetation is suitable for use on most
projects, Large project sites often provide the greatest
opportunity for use of this BMP, Suitable applications include
the following:

Objectives
EC

SE

TC

WE

NS

./

WM

. Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control

Non-Stormwater

Management Control

Waste Management and
Materials Pollution Contrl

Legend:
., Primary Objective

./ Secondary Objective

Targeted Constituents

Sediment ,¡
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives;

II Areas within the site where no construction activity occurs, None
- or occurs at a later date. This BMP is especially suitable to

multi year projects where grading can be phased,

I! Areas where natural vegetation exists and is designated for
preservation. Such areas often include steep slopes,
watercourse, and building sites in wooded areas.

II Areas where local, state, and federal government require
preservation, such as vernal pools, wetlands, marshes,
certain oak trees, etc, These areas are usually designated on
the plans, or in the specifications, permits, or
environmental documents,

· Where vegetation designated for ultimate removal can be
temporarily preserved and be utilzed for erosion control and
sediment control.

)California
Stormwater

Qualit
Asociation

January 2003 California Stormwater BMP Handbook
Construction

1 of 4
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EC-2 Preservation Of Existing Vegetation

Limitations
· Requires forward planning by the owner/developer, contractor, and design staff.

· Limited opportunities for use when project plans do not incorporate existing vegetation into
the site design.

· For sites with diverse topography, it is often diffcult and expensive to save existing trees
while grading the site satisfactory for the planned development.

Implementation
The best way to prevent erosion is to not disturb the land, In order to reduce the impacts of new
development and redevelopment, projects may be designed to avoid disturbing land in sensitive
areas ofthe site (e,g" natural watercourses, steep slopes), and to incorporate unique or desirable
existing vegetation into" the site's landscaping plan, Clearly marking and leaving a buffer area
around these unique areas during constrction will help to preserve these areas as well as take
advantage of natural erosion prevention and sediment trapping,

Existing vegetation to be preserved on the site must be protected from mechanical and other
injury while the land is being developed, The purpose of protecting existing vegetation is to
ensure the surval of desirable vegetation for shade, beautification, and erosion control.
Mature vegetation has extensive root systems that help to hold soil in place, thus reducing
erosion. In addition, vegetation helps keep soil from dryng rapidly and becoming susceptible to
erosion. To effectively save existing vegetation, no disturbances of any kind should be allowed
Y\1thin a defined area around the vegetation. For trees, no construction activity should occur
within the drip line of the tree.

Timing
m Provide for preservation of existing vegetation prior to the commencement of clearing and

. grubbing operations or other soil disturbing activities in areas where no construction activity
is planned or v.rill occur at a later date.

Design and Layout
11 Mark areas to be preserved with temporary fencing, Include suffcient setback to protect

roots,

- Orange colored plastic mesh fencing works welL.

- Use appropriate fence posts and adequate post spacing and depth to completely support

the fence in an upright position,

· Locate temporary roadways, stockpiles, and layout areas to avoid stands of trees, shrubs,
and grass,

· Consider the impact of grade changes to existing vegetation and the root zone,

· Maintain existing irrigation systems where feasible, Temporary irrigation may be required,

· Instrct employees and subcontractors to honor protective devices, Prohibit heavy

equipment, vehicular traffc, or storage of construction materials within the protected area,

2 of 4 California Stormwater BMP Handbook
Construction

www.cabmphandbooks.com
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Preservation Of Existing Vegetation EC-2

Costs
There is little cost associated with preservng existing vegetation if properly planned during the
project design, and these costs may be offset by aesthetic benefits that enhance propert values,
During constrction, the cost for preservng existing vegetation will likely be less than the cost of
applying erosion and sediment controls to the disturbed area, Replacing vegetation
inadvertently destoyed during construction can be extremely expensive, sometimes in excess of

$10,000 per tree,

Inspection and Maintenance
During construction, the limits of disturbance should remain clearly marked at all times,
Irrigation or maintenance of existing vegetation should be described in the landscaping plan, If
damage to protected trees stil occurs, maintenance guidelines described below should be
followed:

· Verify that protective measures remain in place. Restore damaged protection measuresimmediately, .
II Serious tree injuries shan be attended to by an arborist,

II Damage to the crown, trunk, or root system of a retained tree shall be repaired immediately.

81 Trench as far from tree trunks as possible, usually outside of the tree drip line or canopy.
Curve trenches around trees to avoid large roots or root concentrations. If roots are
encountered, consider tunneling under them. When trenching or tunneling near or under
trees to be retained, place tunnels at least 18 in. below the ground surface, and not below the
tree center to minimize impact on the roots.

II Do not leave tree roots exposed to air. Cover exposed roots with soil as soon as possible. If

soil covering is not practical, protect exposed roots with wet burlap or peat moss until the
tunnel or trench is ready for backkill.

I' Cleanly remove the ends of damaged roots vvrith a smooth cut.

m -Fill trenches and tunnels as soon as possible. Careful filing and tamping will eliminate air
spaces in the soil, which can damage roots,

II If bark damage occurs, cut back all loosened bark into the undamaged area, with the cut
tapered at the top and bottom and drainage pro\rided at the base of the wood. Limit cutting
the undamaged area as much as possible,

II Aerate soil that has been compacted over a trees root zone by punching holes 12 in, deep

with an iron bar, and moving the bar back and forth until the soil is loosened, Place holes 18
in, apart throughout the area of compacted soil under the tree crown,

. Fertilzation

Fertilze stressed or damaged broadleaf trees to aid recovery,

Fertilze trees in the late fall or early spring,

January 2003 California Stormwater BMP Handbook
Construction

www.cabmphandbooks.com
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EC-2 Preservation Of Existing Vegetation

Apply ferti1zer to the soil over the feeder roots and in accordance with label instructions,
but never closer than 3 ft to the trunk. Increase the fertilized area by one-fourth of the
crown area for conifers that have extended root systems,

. Retain protective measures until aU other construction activity is complete to avoid damage

during site cleanup and stabilzation,

References
County of Sacramento Tree Preservation Ordinance, September 1981.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992,

Water Quality Management Plan for The Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988,

4 of 4 California Stormwater BMP Handbook
Construction

www.cabmphandbooks.com

January 2003



Temporary Stream Crossing NS-4

. Disturbance or removal of vegetation should not exceed the minimum necessary to complete

operations, Precautions should be taken to avoid damage to vegetation by people or
equipment. Disturbed vegetation should be replaced with the appropriate soil stabilzation
measures,

· Riparian vegetation, when removed pursuant to the provisions of the work, shöuld be cut off
no lower than ground level to promote rapid re-growth, Access roads and work areas built
over riparian vegetation should be covered by a suffcient layer of clean river run cobble to
prevent damage to the underlying soil and root structure, The cobble must be removed upon
completion of project activities,

. Conceptual temporary stream crossings are shown in the attached figures,

Costs
Caltrans Construction Cost index for temporary bridge crossings is $45-$9S/ft2,

Inspection and Maintenance
II Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities, While activities associated with the BMP are under way, inspect weeJ:Jy
during the rainy season and at two week intervals in the non-rainy season to verify
continued BMP implementation,

II Check for blockage in the channel, sediment buildup or trapped debris in culverts, blockage

behind fords or under bridges

II Check for erosion of abutments, channel scour, riprap displacement, or piping in the soil

II Check for structural weakening of the temporary crossings, such as cracks, and undermining
of foundations and abutments

11 Remove sediment that collects behind fords, in culverts, and under bridges periodically

m Replace lost or displaced aggregate from inlets and outlets ofculverts and cellular
confinement systems

11 Remove temporary crossing promptly when it is no longer needed

References
California Bank and Shore Rock Slope Protection Design - Practitioners Guide and Field
Evaluations of Riprap Methods, Caltrans Study No, FgoTL03, October 2000,

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

January 2003 California Stormwater BMP Handbook
Construction
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NS-4 Tem'porary Stream Crossing
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Temporary Stream Crossing NS-4

1/2 Diameter of pipe
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ta support loads.
whichever's greater.
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Vehicle & Equipment Maintenance NS-l0

Description and Purpose
Prevent or reduce the contamination of stormwater resulting
from vehicle and equipment maintenance by running a "dry
and clean site". The best option .would be to perform-
maintenance activities at an offsite facility, If this option is not
available then work should be performed in designated areas
only, while provjding cover for materials stored outside,

checking for leaks and spils, and containing and cleaning up
spils immediately. Employees and subcontractors must be
trained in proper procedures.

Suitable Applications
These procedures are suitable on all construction projects
where an onsite yard area is necessary for storage and
maintenance of heavy equipment and vehicles,

Limitations
Onsite vehicle and equipment maintenance should only be used
where it is impractical to send vehicles and equipment offsite
for maintenance and repair. Sending vehicles/equipment
offsite should be done in conjunction with TC-i, Stabilized
Construction Entrance/Exit.

Outdoor vehicle or equipment maintenance is a potentially
significant source of stormwater pollution, Activjties that can
contaminate stormwater include engine repair and servce,
changing or replacement of fluids, and outdoor equipment storage
and parking (engine fluid leaks), For further information on
vehicle or equipment servcing, see NS-8, Vehicle and Equipment
Cleaning, and NS-9, Vehicle and Equipment Fueling,

Objectives
EC

SE

TC

WE

NS

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control

Non-Stormwater
Management Control

Waste Management and
Materials Pollution Contrl

.,

WM

Legend:
./ Primary Objective

./ Secondary Objective

Targeted Constituents

SedimentNutrients ./Trash ./
Metals

Bacteria

Oil and Grease ./Organics ./
Potential Alternatives
None

California
Stormwater

Qualit
Asociation

January 2003 1 of 4California Stormwater BMP Handbook
Construction

www.cabmphandbooks.com



-,

NS-l0 Vehicle & Equipment Maintenance

Implementation
. Use offsite repair shops as much as possible, These businesses are better equipped to handle

vehicle fluids and spils properly, Performing this work offsite can also be economical by
eliminating the need for a separate maintenance area,

. If maintenance must occur onsite, use designated areas, located away from drainage courses,

Dedicated maintenance areas should be protected from stormwater runon and runoff, and
should be located at least 50 ft from downstream drainage facilties and watercourses,

. Drip pans or absorbent pads should be used during vehicle and equipment maintenance

work that involves fluids, unless the maintenance work is performed over an impermeable
surface in a dedicated maintenance area,

. Place a stockpile of spil cleanup materials where it will be readily accessible.

II All fueling trucks and fueling areas are required to have spil kits and/or use other spi1

protection devices,

II Use adsorbent materials on small spils, Remove the absorbent materials promptly and

dispose of properly,

II Inspect onsite vehicles and equipment daily at startup for leaks, and repair immediately.

II Keep vehicles and equipment clean; do not allow excessive build-up of oil and grease.

II Segregate and recycle wastes, such as greases, used oil or oil filters, antifreeze, cleaning
solutions, automotive batteries, hydraulic and transmission fluids, Prüvide secondary
containment and covers for these materials if stored onsite,

il Train employees and subcontractors in proper maintenance and spil cleanup procedures,

i! Drip pans or plastic sheeting should be placed under all vehicles and equipment placed on
docks, barges, or other structures over water bodies when the vehiGl or equipment is
planned to be idle for more than i hour.

il For long-term projects, consider using portable tents or covers over maintenance areas if

maintenance cannot be performed offsite.

II Consider use of new, alternative greases and lubricants, such as adhesive greases, for chassis

lubrication and fifth-wheel lubrication.

II Properly dispose of used oils, fluids, lubricants, and spil cleanup materials.

II Do not place used oil in a dumpster or pour into a storm drain or watercourse.

. Properly dispose of or recycle used batteries,

II Do not bury used tires,

II Repair leaks of fluids and oil immediately,
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Vehicle & Equipment Maintenance NS-l0

Listed below is fuher information if you must perform vehicle or equipment maintenance
onsite,

Safer Alternanve Produc~
. Consider products that are less toxic or hazardous than regular products, These products

are often sold under an "environmentally friendly" labeL. .

. Consider use of grease substitutes for lubrication of truck fifth-wheels, Follow
manufacturers label for details on specific uses,

. Consider use of plastic friction plates on truck fifth-wheels in lieu of grease, Follow
manufacturers label for details on specific uses,

Waste Reduction

Parts are often cleaned using solvents such as trichloroethylene, trichloroethane, or methylene
chloride. Many of these cleaners are listed in California Toxic Rule as priority pollutants, These
materials are harmful and must not contaminate stormwater. They must be disposed of as a
hazardous waste. Reducing the number of solvents makes recycling easier and reduces
hazardous waste management costs. Often, one solvent can perform a job as well as two
different solvents, Also, if possible, eliminate or reduce the amount of hazardous materials and
waste by substituting non-hazardous or less hazardous materials. For example, replace
chlorinated organic solvents with non-chlorinated solYents, Non-chlorinated solvents like
kerosene or mineral spirits are less toxic and less expensive to dispose of properly, Check the
list of active ingredients to see whether it contains chlorinated solvents. The "chlor" term
indicates that the solvent is chlorinated. Also, try substituting a wire brush for solvents to clean

parts.

Recycling and Disposal
Separating wastes allows for easier recycling and may reduce disposal costs, Keep hazardous
wastes separate, do not mix used oil solvents, and keep chlorinated solvents (like,-
trichloroethane) separate from non-chlorinated solvents (like kerosene and mineral spirits),
Promptly transfer used fluids to th proper waste or recycling drums, Don't leave full drip pans

or other open containers lying around, Provide cover and secondary containment until these
materials can be removed from the site,

Oil filters can be recycled. Ask your oil supplier or recycler about recycling oil filters.

Do not dispose of extra paints and coatings by dumping liquid onto the ground or throwing it
into dumpsters. Allow coatings to dry or harden before disposal into covered dumpsters,

Store cracked batteries in a non-leaking secondary container, Do this with all cracked batteries,
even if you think all the acid has drained out, If you drop a battery, treat it as if it is cracked.
Put it into the containment area until you are sure it is not leaking.

Costs
All of the above are low cost measures, Higher costs are incurred to setup and maintain onsite
maintenance areas.
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NS-l0 Vehicle & Equipment Maintenance

Inspection and Maintenance
. Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities, While activities associated with the BMP are under way, inspect weekly
durng the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementatÏon,

. Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges

occur,

. Keep ample supplies of spil cleanup materials onsite,

. Maintain waste fluid containers in leak proof condition,

. Vehicles and equipment should be inspected on each day of use, Leaks should be repaired

immediately or the problem vehicle(s) or equipment should be removed from the project
site,

II Inspect equipment for damaged hoses and leaky gaskets routinely, Repair or replace as
needed,

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater pollution from
Construction Related Activ1.ties; Santa Clara Valley Nonpoint-Source Pollution Control Program,
1995.

Coastal Nonpoint pollution Control Program; Program Development and Approval Guidance,
Working Group, Working Paper; USEPA, April 

1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000,
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Vehicle and Equipment Cleaning NS-8

Implementation
Other options to washing equipment onsite include contracting
with either an offsite or mobile commercial washing business.
These businesses may be better equipped to handle and dispose
of the wash waters properly. Performing this work offsite can
also be economical by eliminating the need for a separate washing
operation onsite, ----:,

Description and Purpose
Vehicle and equipment cleaning procedures and practices
eliminate or reduce the discharge of pollutants to storm 

water

from vehicle and equipment cleaning operations, Prócedures
and practices include but are not limited to: using offsite
facilities; washing in designated, contained areas only;
eliminating discharges to the storm drain by infiltrating the
wash water; and training employees and subcontractors in
proper cleaning procedures,

Suitable Applications
These procedures are suitable on all construction sites where
vehicle and equipment cleaning is performed.

limitations
Even phosphate-free, biodegradable soaps have been shown to
be toxic to fish before the soap degrades, Sending
vehicles/ equipment offsite should be done in conjunction Vvith
TC-i, Stabilized Construction Entrance/Exit,

If washing operations are to take place onsite, then:

Objectives

EC

SE

TC

WE

NS

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control

Non-Stormwater
Management Control

Waste Management and

Materials Pollution Control

..

WM

Legend:
.. Primary Objective

./ Secondary Objective

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

./

..

..

..

Potential Alternatives
I~one

California
Stormwater
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NS-8 Vehicle and Equipment Cleaning

. Use phosphate-free, biodegradable soaps,

. Educate employees and subcontractors on pollution prevention measures,

. Do not permit steam cleaning onsite. Steam cleaning can generate significant pollutant

concentrates,

. Cleaning of vehicles and equipment with soap, solvents or steam should not occur on the
project site unless resulting wastes are fully contained and disposed of, Resulting wastes
should not be discharged or buried, and must be captured and recycled or disposed
according to the requirements ofWM-io, Liquid Waste Management or WM-6, Hazardous
Waste Management, depending on the waste characteristics, Minimize use of solvents, Use
of diesel for vehicle and equipment cleaning is prohibited.

. Al vehicles and equipment that regularly enter and leave the construction site must be
cleaned offsite,

II When vehicle and equipment washing and cleaning must occur onsite, and the operation
cannot be located vvi.thin a structure or building equipped with appropriate disposal
facilities, the outside cleaning area should have the following characteristics:

Located away from storm drain inlets, drainage facilities, or watercourses

Paved with concrete or asphalt and bermed to contain wash waters and to prevent runon
and runoff

Configured with a sump to allow collection and disposal of wash water

No discharge of wash waters to storm drains or watercourses

Used only when necessary

II When cleaning vehicles and equipment with water:

Use as little water as possible. High-pressure sprayers may use less water than a hose
and should be considered

Use positive shutoff valve to minimize water usage

Facility wash racks should discharge to a sanitary sewer, recycle system or other
approved discharge system and must not discharge to the storm drainage system,
watercourses, or to groundwater

Costs
Cleaning vehicles and equipment at an offsite facility may reduce overall costs for vehicle and
equipment cleaning by eliminating the need to provide similar servces onsIte, When onsite
cleaning is needed, the cost to establish appropriate facilities is relatively low on larger, long-
duration projects, and moderate to high on small, short-duration projects.
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Vehicle and Equipment Cleaning NS-8

Inspection and Maintenance
. Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities, While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation,

. Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges

occur.

. Inspection and maintenance is minimal, although some berm repair may be necessary,

. Monitor employees and subcontractors throughout the duration of the construction project
to ensure appropriate practices are being implemented.

II Inspect sump regularly and remove liquids and sediment as needed,

II Prohibit employees and subcontractors from washing personal vehicles and equipment on

the construction site,

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Swisher, R.D, Surfactant Biodegradation, Marcel Decker Corporation, 1987,
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Spill Prevention, Control &. Cleanup SC-l1

Description
Spils and leaks, if not properly controlled, can adversely impact
the storm drain system and receiving waters. Due to the tye of

work or the materials involved, many activities that occur either
at a municipal facility or as a part of municipal field programs
have the potential for accidental spils and leaks. Próper spil
response planning and preparation can enable municipal
employees to effectively respond to problems when they occur
and minimize the discharge of pollutants to the environment.

Approach
Hi An effective spil response and control plan should include:

Spil/leak prevention measures;

Spil response procedures;

Spil cleanup procedures;

Reporting; and

Training

II A well thought out and implemented plan can prevent

pollutants from entering the storm drainage system and can
be used as a tool for training personnel to prevent and control
future spils as well,

, Pollution Prevention
. Develop and implement a Spil Prevention Control and

Response Plan, The plan should include:

Objectives
. Cover

. Contain

. Educate

. Reduce/Minimize

. Product Substitution

Targeted Constituents

SedimentNutrients ./
irashMetals J
Bacteria

Oil and Grease ..Organics ..
Oxygen Demanding ..

'Callfornla
Stormwater
'e. Qualit
)~ Asodaton
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SC-ll Spill Prevention, Control & Cleanup

A description of the facility, the address, activities and materials involved

Identification of key spil response personnel

Identification of the potential spil areas or operations prone to spi1s/leaks

Identification of which areas should be or are bermed to contain spils/leaks

Facilty map identifyng the key locations of areas, activities, materials, structural BMPs,
etc,

Material handling procedures

Spil response procedures including:

Assessment of the site and potential impacts .

Containment of the material

Notification of the proper personnel and evacuation procedures

Clean up of the site

Disposal of the waste material and

Proper record keeping

II Product substitution - use less toxic materials (i.e. use water based paints instead of oil

based paints)

II Recycle, reclaim, or reuse materials whenever possible, This will reduce the amount of

materials that are brought into the facility or into the field.

Suggesi-e Protocols
Spil/Leak Prevention Measures

II If possible, move material handling indoors, under cover, or away from storm drains or
sensitive water bodies.

ii Properly label all containers so that the contents are easily identifiable,

II Berm storage areas so that if a spil or leak occurs, the material is contained,

II Cover outside storage areas either with a permanent structure or with a seasonal one such as

a tarp so that rain can not come into contact with the materials.

II Check containers (and any containment sumps) often for leaks and spils. Replace
containers that are leaking, corroded, or otherwse deteriorating with containers in good
condition, Collect all spiled liquids and properly dispose of them,
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Spill Prevention, Control & Cleanup SC-ii

. Store, contain and transfer liquid materials in such a manner that if the container is

ruptured or the contents spiled, they will not discharge, flow or be washed into the storm
drainage system, surface waters, or groundwater,

. Place drip pans or absorbent materials beneath all mounted taps and at all potential drp

and spil locations during the filing and unloading of containers, Any collected liquids or
soiled absorbent materials should be reused/recycled or properly disposed of,

. For field programs, only transport the minimum amount of material needed for the daily
activities and transfer materials between containers at a municipal yard where leaks and
spil are easier to control.

. If paved, sweep and clean storage areas monthly, do not use water to hose down the area

unless all of the water will be collected and disposed of properly,

II Install a spil control device (such as a tee section) in any catch basins that collect runoff

from any storage areas if the materials stored are oil, gas, or other materials that separate
from and float on water. This will allow for easier cleanup if a spil occurs,

II If necessary, protect catch basins while conducting field activities so that if a spil occurs, the
material \-vll be contained,

Training
ii Educate employees about spil prevention, spil response and cleanup on a routine basis,

II Well-trained employees can reduce human errors that lead to accidental releases or spils:

The employees should have the tools and knowledge to immediately begin cleaning up a
spil if one should occur,

Employees should be familiar with the Spil Prevention Control and Countermeasure
Plan if one is available.

li Training of staff from all municial departments should focus on recognizing and reporting
potential or current spi1s/1eaks and who they should contact.

II Employees responsible for aboveground storage tanks and liquid transfers for large bulk
containers should be thoroughly familiar with the Spil Prevention Control and
Countermeasure Plan and the plan should be readily available,

Spill Response and Prevention
. Identify key spil response personnel and train employees on who they are,

. Store and maintain appropriate spil cleanup materials in a clearly marked location near

storage areas; and train employees to ensure familiarity with the site's spil control plan
and/or proper spil cleanup procedures,

. Locate spil cleanup materials, such as absorbents, where they will be readily accessible (e.g.

near storage and maintenance areas, on field trucks),
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SC-l1 Spill Prevention, Control & Cleanup

. Follow the Spil Prevention Control and Countermeasure Plan if one is available.

. If a spil occurs, notify the key spil response personnel immediately. If the material is

unknown or hazardous, the local fire department may also need to be contacted,

. If safe to do so, attempt to contain the material and block the nearby storm. drains so that the

area impacted is minimized, If the material is unkown or hazardous wait for properly
trained personnel to contain the materials,

. Perform an assessment of the area where the spil occurred and the downstream area that it
could impact, Relay this information to the key spil response and clean up personneL.

Spil Cleanup Procedures

. Small non-hazardous spils

Use a rag, damp cloth or absorbent materials for general clean up of liquids

Use brooms or shovels for the general clean up of dry materials

If water is used, it must be collected and properly disposed of, The wash water can not
be allowed to enter the storm drain,

Dispose of any waste materials properly

Clean or dispose of any equipment used to clean up the spil properly

ia Large non-hazardous spils

Use absorbent materials for general clean up ofliquids

Use brooms, shovels or street sweepers for the general clean up of dry materials

If water is used, it must be collected and properly disposed of. The wash water can not
be alJoW8d to enter the storm drain,

Dispose of any waste materials properly

Clean or dispose of any equipment used to clean up the spil properly

II For hazardous or very large spils, a private cleanup company or Hazmat team may need to
be contacted to assess the situation and conduct the cleanup and disposal of the materials,

. Chemical cleanups of material can be achieved with the use of absorbents, gels, and foams,
Remove the adsorbent materials promptly and dispose of according to regulations,

. If the spiled material is hazardous, then the used cleanup materials are also hazardous and
must be sent to a certified laundr (rags) or disposed of as hazardous waste,

Reporting

. Report any spils immediately to the identified key municipal spil response personneL.
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Spill Prevention, Control & Cleanup SC-l1

II Report spils in accordance with applicable reportng laws, Spils that pose an immediate

threat to human health or the environment must be reported immediately to the Offce of
Emergency Servce (OES)

II Spils that pose an immediate threat to human health or the environment may also need to

be reported within 24 hours to the Regional Water Quality Control Board,

II Federal reguations require that any oil spil into a water body or onto an adjoining shoreline
be reported to the National Response Center (NRC) at 800-424-8802 (24 hour)

II Afer the spil has been contained and cleaned up, a detaied report about the incident

should be generated and kept on file (see the section on Reporting below), The incident may
also be used in briefing staff about proper procedures

Other Considerations
II State regulations exist for facilities with a storage capacity of 10,000 gal10ns or more of

petroleum to prepare a Spil Prevention Control and Countenneasure Plan (SPCC) Plan
(Health & Safety Code Chapter 6.67).

II State regulations also exist for storage of hazardous materials (Health & Safety Code Chapter
6,95), including the preparation of area and business plans for emergency response to the
releases or threatened releases,

MJ Consider requiring smaller secondary containment areas (Jess than 200 sq. ft.) to be
connected to the sanitary sewer, if permitted to do so, prohibiting any hard connections to
the storm drain,

Requirements
Costs
II Wil vary depending on the size of the facility and the necessary controls,

f; Prevention of1eaks and spi1s is inexpensive, Treatment and/ or disposal of wastes,

contaminated soil and water is very expensive

Main.tenance
II This BMP has no major administrative or staffng requirements. However, extra time is

needed to properly handle and dispose of spils, which results in increased labor costs

Supplemental Information
Further Detail of the BMP
Reporting

Record keeping and internal reporting represent good operating practices because they can
increase the effciency of the response and containment of a spil, A good record keeping system
helps the municipality minimize incident recurrence, correctly respond with appropriate.
containment and cleanup activities, and comply with legal requirements,
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SC-ll Spill Prevention, Control & Cleanup

A record keeping and reporting system should be set up for documenting spils, leaks, and other
discharges, including discharges of hazardous substances in reportable quantities. Incident
records describe the quality and quantity of non-stormwater discharges to the storm drain.

These records should contain the following information:

. Date and time of the incident

. Weather conditions

. Duration of the spil/leak/ discharge

. Cause of the spil/leak/discharge

. Response procedures implemented

II Persons notified

II Environmental problems associated v\Tth the spiljleak/discharge

Separate record keeping systems should be established to document housekeeping and
preventive maintenance inspections, and training activities, All housekeeping and preventive
maintenance inspections should be documented, Inspection documentation should contain the
following information:

II The date and time the inspection was performed

Ii Name ofthe inspector

II Items inspected

II Problems noted

¡¡ Corrective action required

ii Date corrective action was taken

Other means to document and record inspection results are field notes, timed and dated
photographs, videotapes, and drawings and maps,

Examples
The City of Palo Alto includes spil prevention and control as a major element of its highly
effective program for municipal vehicle maintenance shops,

References and Resources.
King County Stormwater Pollution Control Manual- htt://dnr,metrokc,~ov/wlr/dss/spcm,htm

Orange County Stormwater Program
http://vv.ocwatersheds,com/stormwater /swp introduction,asp
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Spill Prevention, Control & Cleanup SC-ll

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff 
Management Program

(URMP)
http://ww ,proiectcleanwater. org/ pdf /Model % 2oProgram%2oMunicipal%2oFacilties, pdf
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Housekeeping Practices SC-60

Description
Promote effcient and safe housekeeping practices (storage, use,
and cleanup) when handling potentially harmful materials such
as fertlizers, pesticides, cleaning solutions, paint products,
automotive products, and swimming pool chemicals, Related
information is provided in BMP fact sheets SC-ll Spil
Prevention, Control & Cleanup and SC-34 Waste Handling &
DisposaL.

Approach
Pollution Prevention
. Purchase only the amount of material that i.l be needed for

foreseeable use, In most cases this will result in cost savings
in both purchasing and disposaL. See SC-6i Safer Alternative

Products for additional information.

. Be aware of new products that may do the same job with less

environmental risk and for less or the equivalent cost. Total
cost must be used here; this includes purchase price,
transportation costs, storage costs, use related costs, clean up
costs and disposal costs,

Suggested Protocols

General

II Keep work sites clean and orderly, Remove debris in a timely
fashion, Sweep the area,

ii Dispose of wash water, sweepings, and sediments, properly.

II Recycle or dispose of fluids properly,

ii Establish a daily checklist of offce, yard and plant areas to

confirm deanliness and adherence to proper storage and
security. Specific employees should be assigned specific
inspection responsibilities and given the authority to remedy
any problems found,

II Post waste disposal charts in appropriate locations detailing

for each waste its hazardous nature (poison, corrosive,
flammable), prohibitions on its disposal (dumpster, drain,
sewer) and the recommended .disposal method (recycle,
sewer, burn, storage, landfill).

. Summarize the chosen BMPs applicable to your operation and
post them in appropriate conspicuous places,

Objectives
. Cover

. Contain

. Educate

. Reduce/Minimize

. Product Substitution

Targeted Constituents

Sediment ./Nutrients ./Trash ./Metals ./Bacteria ./
Oil and Grease ./Organics ./
Oxygen Demanding ./

~Callfornla
. \ Stormwater
\. Qualit

'ng Asociation
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SC-60 Housekeeping Practices
. Require a signed checklist from every user of any hazardous material detailing amount

taken, amount used, amount returned and disposal of spent materiaL.

. Do a before audit of your site to establish baseline conditions and regular subsequent audits

to note any changes and whether conditions are improving or deteriorating,

. Keep records of water, air and solid waste quantities and quality tests and their disp,?sition,

. Maintain a mass balance of incoming, outgoing and on hand materials so you know when
there are unknown losses that need to be tracked down and accounted for,

. Use and reward employee suggestions related to BMPs, hazards, pollution reduction, work
place safety, cost reduction, alternative materials and procedures, recycling and disposaL.

II Have, anc; review regularly, a contingency plan for spils, leaks, weather eÀ'tremes etc, Make

sure all employees know about itand what their role is so that it comes into force
automatically.

Training
I! Train all employees, management, offce, yard, manufacturing, field and clerical in BMPs

and pollution prevention and make them accountable,

m Train municipal employees who handle potentially harmfu materials in good housekeeping
practices.

II Train personnel who use pesticides in the proper use of the pesticides. The California
Department of Pesticide Regulation license pesticide dealers, certify pesticide applicators
and conduct onsite inspections,

II Train employees and contractors in proper techniques for spil containment and cleanup,

The employee should have the tools and knowledge to immediately begin cleaning up a spil
if one should occur.

Spill Response and Prevention
II Refer to SC-ll, Spil Prevention, Control & Cleanup,

ii Keep your Spil Prevention Control and Countermeasure (SPCC) plant up-to-date, and

implement accordingly,

II Have spil cleanup materials readily available and in a known location.

II Cleanup spils immediately and use dr methods if possible,

II Prop~rly dispose of spil cleanup materiaL.

Other Considerations
II There are no major limitations to this best management practice,

II There are no regulatory requirements to this BMP, Existing regulations already require

municipalities to properly store, use, and dispose of hazardous materials
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SE-l Silt Fence

Materials
. Silt fence fabric should be woven polypropylene with a minimum width of 36 in, and a

minimum tensile strength of 100 lb force, The fabric should conform to the requirements in
ASTM designation D4632 and should have an integral reinforcement layer. The
reinforcement layer should be a polypropylene, or equivalent, net provided by the
manufacturer, The permittvity of the fabric should be between 0,1 sec-i and 0.15 sec-i in
conformance with the requirements in ASTM designation D4491.

. Wood stakes should be commercial quality lumber of the size and shape shown on the plans,
Each stake should be free from decay, splits or cracks longer than the thickness of the stake
or other defects that would weaken the stakes and cause the stakes to be structurally
unsuitable,

II Staples used to fasten the fence fabric to the stakes should be not less than 1.75 in, long and

should be fabricated from 15 gauge or heavier wire, The wire used to fasten the tops of the
stakes together when joining two sections of fence should be 9 gauge or heavier wire,
Galvanizing of the fastening wire will not be required,

1: There are new products thatmay use prefabricated plastic holders for the silt fence and use
barreinforcement instead of wood stakes, If bar reinforcement is used in lieu of wood
stakes, use number four or greater bar, Provide end protection for any exposed bar
reinforcement.

Installation Guidelines
Silt fences are to be constructed on a level contour, Suffcient area should exist behind the fence
for ponding to occur without flooding or overtopping the fence.

lI A trench should be excavated approximately 6 in. wide and 6 in, deep along the line the
proposed silt fence,

II Bottom of the silt fence should be keyed-in a minimum of 12 in.

II Posts should be spaced a maximum of 6 ft apart and driven securely into the ground a
minimum of 18 in, or 12 in, below.te bottom of the trench,

II When standard strength filter fabric is used, a plastic or wire mesh support fence should be
fastened securely to the upslope side of posts using heavy-duty wire staples at least 1 in,
long, The mesh should extend into the trench, When extra-strength filter fabric and closer
post spacing are used, the mesh support fence may be eliminated, Filter fabric should be
purchased in a long roll, then cut to the length of the barrier. When joints are necessary,
filter cloth should be spliced together only at a support post, with a minimum 6 in. overlap
and both ends securely fastened to the post,

. The trench should be backflled with compacted native materiaL.

. Construct silt fences with a setback of at least 3 ft from the toe of a slope, Where a silt fence

is determined to be not practicable due to specific site conditions, .the silt fence may be
constructed at the toe of the slope, but should be constructed as far from the toe of the slope
as practicable, Silt fences close to the toe of the slope will be less effective and diffcult to
maintain,
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Silt Fence SE-l

. Construct the length of each reach so that the change in base elevation along the reach does

not exceed 1/3 the height ofthe barrier; in no case should the reach exceed 500 ft,

Costs
. Average annual cost for installation and maintenance (assumes 6 month useful 

life): $7 per
lineal foot ($850 per drainage acre). Range of cost is $3.50 - $9.10 per lineal foot.

Inspection and Maintenance
. Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

. . Repair undercut silt fences,

. Repair or replace split, torn, slumping, or weathered fabric, The lifespan of silt fence fabric

is generally 5 to 8 months,

II Silt fences that are damaged and become unsuitable for the intended purpose should be
removed from the site of work, disposed of, and replaced with new silt fence barriers.

II Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness, Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an apprópriate location.

rr Silt fences should be left in place until the upstream area is permanently stabilized, Until
then, the silt fence must be inspected and maintained,

II Holes, depressions, or other ground disturbance caused by the removal of the silt fences
should be backfilled and repaired,

References
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995,

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.

Proposed Guidance Specifyng Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group-Working Paper, USEPA, April 1992,

Sedimentation and Erosion Control Practices, and Inventory of Current Practices (Draft),
UESP A, 1990,

Southeastern Wisconsin Regional Planning Commission (SWRPC), Costs of Urban Nonpoint
Source Water Pollution Control Measures, Technical Report No, 31. Southeastern Wisconsin
Regional Planning Coml1ssion, Waukesha, WI, 1991

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Ca1trans), November 2000,
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SE-l Silt Fence

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.

D,S, Environmental Protection Agency (DSEP A), Storrwater Management for Industrial

Activities: Developing Pollution Prevention Plans and Best Management Practices, D,S.
Environmental Protection Agency, Offce of Water, Washington, DC, 1992,

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Sandbag Barrier SE-8
Objectives...,..............

....
..",-""................-

.....
..' -- ......................-'..................................-'

"..,.'...

Description and Purpose
A sandbag barrier is a series of sand-filled bags placed on a
level contour to intercept sheet nows. Sandbag barriers pond
sheet now runoff, allowing sediment to settle out,

Suitable Applications
Sandbag barriers may be suitable:

II As a linear sediment control measure:

Below the toe of slopes and erodible slopes

As sediment traps at culvert/pipe outlets

Below other small cleared areas

lJong the perimeter of a site

Down slope of exposed soil areas

l\\ound temporary stockpiles and spoil areas

Parallel to a roadway to keep sediment off paved areas

Along streams and channels

II As linear erosion control measure:

Along the face and at grade breaks of exposed and erodible
slopes to shorten slope length and spread runoff as sheet
flow

EC

SE

TC

WE

NS

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control

Non-Stormwater
Management Control

Waste Management and

Materials Pollution Control

./

./

WM

Legend:
./ Primary Objective

./ Secondary Objective

Targeted Constituents

Sediment ./
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

SE-1 Silt Fence

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm

SE-9 Straw Bale Barrier

.. n... __....,,_.. 
California

Stormwater
Qualit

Asociation
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SE-8 Sandbag Barrier

At the top of slopes to divert runoff away from disturbed slopes

AB check dams across' mildly sloped construction roads

Limitations
II It is necessary to limit the drainage area upstream of the barrier to 5 acres.

II Degraded sandbags may rupture when removed, spiling sand.

II Installation can be labor intensive.

II Barriers may have limited durability for long-term projects.

II When used to detain concentrated flows, maintenance requirements increase.

II Burlap should not be used for sandbags.

Implementation
General
A sandbag barrier consists of a row of sand-filled bags placed on a level contour. When
appropriately placed, a sandbag barrier intercepts and slows sheet flow runoff, causing
temporary ponding. The temporary ponding provides quiescent conditions allowing sediment
to settle. While the sand-filled bags are porous, the fine sand tends to quickly plug with
sediment, limiting the rate of flow through the barrier. If a porous barrier is desired, consider
SE-1, Silt Fence, SE-5, Fiber Rolls, SE-6, Gravel Bag Berms, or SE-g, Straw Bale Barriers,
Sandbag barriers also interrupt the slope length and thereby reduce erosion by reducing the
tendency of sheet flows to concentrate into rivulets which erode rils, and ultimately gulles, into

disturbed, sloped soils. Sandbag barriers are similar to ground bag berms, but less porous.

Design and Layout
B' Locate sandbag barriers on a level contour.

Slopes between 20:1 and 2:1 (H:V): Sandbags should be placed at a maximum interval of
50 ft (a closer spacing is more effective), with the first row near the slope toe.

Slopes 2:1 (H:V) or steeper: Sandbags should be placed at a maximum interval of 25 ft (a
closer spacing is more effective), with the first row placed near the slope toe.

!I Turn the ends of the sandbag barrier up slope to prevent runoff from going around the

barrier.

II Allow suffcient space up slope from the barrier to allow ponding, and to provide room for

sediment storage,

ii For installation near the toe of the slope, consider moving the barrier away from the slope
toe to facilitate cleaning. To prevent flow behind the barrier, sandbags can be placed
perpendicular to the barrier to serve as cross barriers.

II Drainage area should not exceed 5 acres.
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Sandbag Barrier SE-8

. Stack sandbags at least three bags high.

. Butt ends of bags tightly.

. Overlapp butt joints of row beneath with each successive row.

. Use a pyramid approach when stacking bags.

. In non-traffc areas

Height = 18 in. maximum

Top width = 24 in. minimum for three or more layer construction

Side slope = 2:1 or flatter

. In constrction traffc areas

Height = 12 in. maximum

Top width = 24 in. minimum for three or more layer construction.

Side slopes = 2:1 or flatter.

lvlaterials
&1 Sandbag 1liaterial: Sandbag should be woven polypropylene, polyethylene or polyamide

fabric, minimum unit weight of 4 ouncesjyd2, Mullen burst strength exceeding 300 Ibjin2 in
conformance with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation D4355. Use of
burlap may not acceptable in some jurisdictions.

ii Sandbag Size: Each sand-filed bag should have a length of 18 in., \vidth of 12 in.,
thickness of 3 in., and mass of approximately 33 lbs. Bag dimensions are nominal, and may
vary based on locally available materials.

ii-- Fil Material: All sandbag fill material should be non-cohesive, Class 1 or Class 2
permeable material free from clay and deleterious materiaL.

Costs
Sandbag barriers are more costly, but typically have a longer useful life than other barriers.
Empty sandbags cost $0.25 - $0.75. Average cost of fill material is $8 per yd3, Pre-filled
sandbags are more expensive at $1.50 - $2.00 per bag.

Inspection and Maintenance
.. Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

. Sandbags exposed to sunlight will need to be replaced every two to three months due to
degradation of the bags.

. Reshape or replace sandbags as needed.
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SE-8 Sandbag Barrier

. Repair washouts or other damage as needed.

. Sediment that accumulates in the BMP must be periodically removed in order to maintain

BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.

. Remove sandbags when no longer needed. Remove sediment accumulation, and clean, re-
grade, and stabilze the area.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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SE-9 Straw Bale Barrier

Inspection and Maintenance
Maintenance
. Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

. Straw bales degrade, especially when exposed to moistue. Rottng bales will need to be

replaced on a regular basis.

. Replace or repair damaged bales as needed.

. Repair washouts or other damages as needed.

. Sediment that accumulates in the BMP must be periodically removed in order to maintain

BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.

II Remove straw bales when no longer needed. Remove sediment accumulation, and clean, re-
grade, and stabilize the area. Removed sediment should be incorporated in the project or
disposed of.

References
Storm water Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Wind Erosion Control WE-l
Dust Control Practices
Dust control BMPs generally stabilze exposed surfaces and minimize activities that suspend or
track dust particles. The following table shows dust control practices that can be applied to site
conditions that cause dust. For heavily traveled and distubed areas, wet suppression
(watering), chemical dust suppression, gravel asphalt surfacing, temporary gravel construction
entrances, equipment wash-out areas, and haul trck covers can be employed as dust control

applications. Permanent or temporary vegetation and mulching can be employed for areas of
occasional or no construction trafc. Preventive measures would include minimizing surace
areas to be distubed, limiting onsite vehicle traffc to 15 mph, and controllng the number and
activity of vehicles on a site at any given time.

DUST CONTROIPRACTICES

Wet Chemical Temporary Gravel
Haul MinimizeSITE CONDITION Permanent Gravel or Silt Construction Exent of

Vegetation Mulching Suppression Dust
Asphalt Fences Enlrances/Equipmen Truck Disturted(Watering) Suppression

Wash Down Covers Area
Disturted Areas
not Subject 10 X X X X X X
Traffc

Disturned Areas
X X X X XSubject to Traffic

Matern Stock Pile
X X

I
X XStabilization

Demolition X ~
X X

Clearing/
X X X XExcavation

Truck Traffic on
X X X X XUnpave: Roads

Mud/Dirt Carr
X XOul

Additional preventive measures include:

II Schedule construction activities to minimize exposed area (EC-i, Scheduling).

1\ QQkly stabilize exposed soils using vegetation, mulching, spray-on adhesives, calcium
chloride, sprinkling, and stonejgravellayering.

Ii Identify and stabilize key access points prior to commencement of construction.

II Minimize the impact of dust by anticipating the direction of prevailing winds.

· Direct most construction traffc to stabilized roadways within the project site.

· Water should be applied by means of pressure-tye distributors or pipelines equipped with a
spray system or hoses and nozzles that will ensure even distribution.

· All distribution equipment should be equipped with a positive means of shutoff.

· Unless water is applied by means of pipelines, at least one mobile unit should be available at
all times to apply water or dust palliative to the project.

January 2003 California Stormwater BM? Handbook
Construction

www.cabmphandbooks.com.
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WE-l Wind Erosion Control

. If reclaimed waste water is used, the sources' and discharge must meet California

Department of Health Servces water reclamation criteria and the Regional Water Quality
Control Board requirements. Non-potable water should not be conveyed in tanks or drain
pipes that will be used to convey potable water and there should be no connection between
potable and non-potable supplies. Non-potable tanks, pipes, and other conveyances should
be marked, "NON-POTABLE WATER - DO NOT DRINK."

. Materials applied as temporary soil stabilzers and soil binders also generally provide wind

erosion control benefits.

. Pave or chemically stabilize access points where unpaved traffc surfaces adjoin paved roads.

. Provide covers for haul trucks transporting materials that contribute to dust.

II Provide for wet suppression or chemical stabilization of exposed soils.

. Provide for rapid clean up of sediments deposited on paved roads. Furnish stabilzed

constrction road entrances and vehicle wash down areas.

II Stabilize inactive construction sites using vegetation or chemical stabilization methods.

E Limit the amount of areas disturbed by clearing and earth moving operations by scheduling
these activities in phases.

For chemical stabilization, there are many products available for chemically stabilizing gravel
roadways and stockpiles. If chemical stabilization is used, the chemicals should not create any
adverse effects on stormwater, plant life, or groundwater.

Costs
Installation costs for water and chemical dust suppression are low, but annual costs may be
quite high since these measures are effective for only a few hours to a few days.

Inspection and Maintenance
II Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

II Check areas protected to ensure coverage,

II Most dust control measures require frequent, often daily, or multiple times per day
attention.

References
Best Management Practices and ErosiOn Control Manual for Construction Sites, Flood Control
District of Marcopa County, Arizona, September 1992.

CaliforniaAAr Pollution Control Laws, California Air Resources Board, 1992.
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Wind Erosion Control WE~l

Caltrans, Standard Specifications, Sections 10, "Dust Control"; Section 17, "Watering"; and
Section 18, "Dust Pallative".

Prospects for Attaining the State Ambient Air Quality Standards for Suspended Particulate
Matter (PM1O), Visibilty Reducing Partcles, Sulfates, Lead, and Hydrogen Sulfide, California
Air Resources Board, April 1991.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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WM-5Solid Waste Management
Objectives

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control

Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

EC

SE

TC

WE

NS

./WM

Legend:
./ Primary Objective

./ Secondary Objective

Targeted Constituents

Sediment ..Nutrients ./Trash ./Metals ./
Bacteria

Oil and Grease ..Organics ./

Description and Purpose
Solid waste management procedures and practices are designed
to prevent or reduce the discharge of pollutants to stormwater
from solid or construction waste by providing designated waste
collection areas and containers, arranging for regular disposal,
and training employees and subcontractors.

suitable Applications

This BMP is suitable for construction sites where the following
wastes are generated or stored: Potential Alternatives

II Solid waste generated from trees and shrubs removed

during land clearing, demolition of existing structures
(rubble), and building construction

None

II Packaging materials including wood, paper, and plastic

ii Scrap or surplus building materials including scrap metals,

rubber, plastic, glass pieces and masonry products

II Domestic wastes including food containers such as beverage

cans, coffee cups, paper bags, plastic wrappers, and
cigarettes

II Construction wastes including brick, mortar, timber, steel
and metal scraps, pipe and electrical cuttings, non-
hazardous equipment parts, styofoam and other materials
used to transport and package construction materials ~Callfornla

Stormwater
" Qualit

Asociation

i of 4
California Stormwater BMP Handbook
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WM-S Solid Waste Management

. Highway planting wastes, including vegetative material, plant containers, and packaging
materials

Limitations
Temporary stockpiling of certain construction wastes may not necessitate stringent drainage
related controls during the non-rainy season or in desert areas with low rainfall.

Implementation
The following steps will help keep a clean site and reduce stormwater pollution:

. Select designated waste collection areas onsite.

. Inform trash-hauling contractors that you will accept only watertight dumpsters for onsite

use. Inspect dumpsters for leaks and repair any dumpster that is not watertight.

. Locate containers in a covered area or in a secondary containment.

. Provide an adequate number of containers with lids or covers that can be placed over the
container to keep rain out or to prevent loss of wastes when it is windy.

I2 Plan for additional containers and more frequent pickup during the demolition phase of
construction.

II Collect site trash daily, especially during rainy and windy conditions.

II Remove this solid waste promptly since erosion and sediment control devices tend to collect
litter.

. Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.

Ii Do not hose out dumpsters on the construction site. Leave dumpster cleaning to the trash

hauling contractor.

El Arrange for regular waste collection before containers overflow.

II Clean up immediately if a container does spilL.

ii Make sure that construction waste is collected, removed, and disposed of only at authorized

. disposal areas.

Education
. Have the contractor's superintendent or representative oversee and enforce proper solid

waste management procedures and practices.

. Instruct employees and subcontractors on identification of solid waste and hazardous waste.

. Educate employees and subcontractors on solid waste storage and disposal procedures.

2 of 4 California Stormwater BMP Handbook
Construction
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Solid Waste Management WM-S

. Hold reguar meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

. Require that employees and subcontractors follow solid waste handling and storage

procedures.

. Prohibit littering by employees, subcontractors, and visitors.

. Minimize production of solid waste materials wherever possible.

Collection, Storage, and Disposal
. Littering on the project site should be prohibited.

. To prevent clogging of the storm drainage system, litter and debris removal from drainage

grates, trash racks, and ditch lines should be a priority.

II Trash receptacles should be provided in the contractor's yard, field trailer areas, and at
locations where workers congregate for lunch and break periods.

II Litter from work areas within the construction limits of the project site should be collected
and placed in watertight dumpsters at least weekly, regardless of whether the litter was
generated by the contractor, the public, or others. Collected litter and debris should not be
placed in or next to drain inlets, storm water drainage systems, or watercourses,

11 Dumpsters of suffcient size and number should be provided to contain the solid waste
generated by the project.

II Full dumpsters should be removed from the project site and the contents should be disposed
of by the trash hauling contractor.

II Construction debris and waste should be removed from the site biweelJy or more frequently
as needed.

II Construction material visible to the public should be stored or stacked in an orderly manner.

ii Stormwater runon should be prevented from contacting stored solid waste through the use
of berms, dikes, or other temporary diversion structures or through the use of measures to
elevate waste fTom site surfaces.

II Solid waste storage areas should be located at least 50 ft from drainage facilities and
watercourses and should not be located in areas prone to flooding or ponding.

II Except during fair weather, construction and highway planting waste not stored in

watertight dumpsters should be securely covered from vvind and rain by covering the waste
with tarps or plastic.

II Segregate potentially hazardous waste from non-hazardous construction site waste.

. Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris. .
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WM-S Solid Waste Management

. For disposal of hazardous waste, see WM-6, Hazardous Waste Management. Have
hazardous waste hauled to an appropriate disposal and/or recycling facilty.

. Salvage or recycle useful vegetation debris, packaging and surplus building materials when

practicaL. For example, trees and shrubs from land clearing can be used as a brush barrier,
or converted into wood chips, then used as mulch on graded areas. Wood pallets, cardboard
boxes, and construction scraps can also be recycled.

Costs
All of the above are low cost measures.

Inspection and Maintenance
. Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation,

II Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges

occur

Ii Inspect construction waste area regularly.

II Arrange for regular waste collection.

References
Processes, Procedures and Methods to Control pollution Resulting from All Construction
Activity, 430/9-73-007, USEP A, 1973.

Storm water Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992,
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Description and Purpose
Prevent or reduce the discharge of pollutants to stormwater from
hazardous waste through proper material use, waste disposal,
and training of employees and subcontractors.

Suitable Applications
This best management practice (BMP) applies to all construction
projects. Hazardous waste management practices are
implemented on construction projects that generate waste from
the use of:

- Petroleum Products - Asphalt Products

- Concrete Curing Compounds - Pesticides

- Palliatives Acids

- Septic Wastes - Paints

- Stains - Solvents

- Wood Preservatives - Roofing Tar

- Any materials deemed a hazardous waste in California,
Title 22 Division 4.5, or listed in 40 CFR Parts 110, 117,

261, or 302

Objectives
EC

SE

TC

WE

NS

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control

Non-Stommwater

Management Control

Waste Management and
Materials Pollution Control

./WM

Legend:
./ Primary Objective

./ Secondary Objective

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

.t

./

./

./

..

.t

Potential Alternatives
None

Ilfrnia
Stormwater

Qualit
Asodaton
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Hazardous Waste Management WM-6

In addition, sites with existing structures may contain wastes, which must be disposed of in
accordance with federal, state, and local regulations. These wastes include:

. Sandblasting grit mixed with lead-, cadmium-, or chromium-based paints

. Asbestos

. PCBs (partcularly in older transformers)

Limitations
. Hazardous waste that cannot be reused or recycled must be disposed of by a licensed

hazardous waste hauler.

. Nothing in this BMP relieves the contractor from responsibility for compliance with federal,
state, and local laws regarding storage, handling, transportation, and disposal of hazardous
wastes.

II This BMP does not cover aerially deposited lead (ADL) soils. For ADL soils refer to WM-7,
Contaminated Soil Management.

Implementation
The following steps will help reduce storm water pollution from hazardous wastes:

Material Use

II Wastes should be stored in sealed containers constructed of a suitable material and should
be labeled as required by Title 22 CCR, Division 4,5 and 49 CFR Parts 172, 173,178, and 179,

II All hazardous waste should be stored, transported, and disposed as required in Title 22 CCR,

Division 4.5 and 49 CFR 261-263.

lI Waste containers should be stored in temporary containment facilities that should comply
with the following requirements:

Temporary containment facility should provide for a spil containment volume equal to
1.5 times the volume of all containers able to contain precipitation from a 25 year storm
event, plus the greater of 10% of the aggregate volume of all containers or 100% of the
capacity of the largest tank within its boundary, whichever is greater.

Temporary containment facility should be impervous to the materials stored there for a
minimum contact time of 72 hours.

Temporary containment facilities should be maintained free of accumulated rainwater
and spils. In the event of spiUs or leaks, accumulated rainwater and spils should be
placed into drums after each rainfalL. These liquids should be handled as a hazardous
waste unless testing determines them to be non-hazardous. Non-hazardous liquids
should be sent to an approved disposal site.

Suffcient separation should be provided between stored containers to allow for spil
cleanup and emergency response access.
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Hazardous Waste Management WM-6

Incompatible materials, such as chlorine and ammonia, should not be stored in the same
temporary containment facilty.

Throughout the rainy season, temporary containment facilties should be covered during
non":working days, and prior to rain events. Covered facilties may include use of plastic
tars for small facilties or constructed roofs with overhangs.

. Drums should not be overflled and wastes should not be mixed.

. Unless watertight, containers of dry waste should be stored on pallets.

. Do not over-apply herbicides and pesticides. Prepare only the amount needed. Follow the

recommended usage instructions. Over application is expensive and environmentally
harmfuL. Apply surface dressings in several smaller applications, as opposed to one large
application. Allow time for infiltration and avoid excess material being carried offsite by
runoff. Do not apply these chemicals just before it rains. People applying pesticides must be
certified in accordance with federal and state reguations.

11 Paint brushes and equipment for water and oil based paints should be cleaned within a
contained area and should not be allowed to contaminate site soils, watercourses, or
drainage systems. Waste paints, thinners, solvents, residues, and sludges that cannot be
recycled or reused should be disposed of as hazardous waste. When thoroughly dr, latex
paint and paint cans, used brushes, rags, absorbent materials, and drop cloths should be
disposed of as solid waste.

ii Do not clean out brushes or rinse paint containers into the dirt, street, gutter, storm drain,
or stream. "Paint out" brushes as much as possible. Rinse water-based paints to the
sanitary sewer. Filter and reuse thinners and solvents. Dispose of excess oil-based paints

and sludge as hazardous waste.

11 The following actions should be taken with respect to temporary contaminant:

Ensure that adequate hazardous waste storage volume is available.

Ensure that nazardous waste collection containers are conveniently located.

Designate hazardous waste storage areas onsite away from storm drains or watercourses
and away from moving vehicles and equipment to prevent accidental spils.

Minimize production or generation of hazardous materials and hazardous waste on the
job site.

Use containment berms in fueling and maintenance areas and where the potential for
spils is high.

Segregate potentially hazardous waste from non-hazardous construction site debris.

Keep liquid or semi-liquid hazardous waste in appropriate containers (closed drus or
similar) and under cover.
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Hazardous Waste Management WM-6

Clearly label all hazardous waste containers with the waste being stored and the date of
accum ulation.

Place hazardous waste containers in secondary containment.

Do not allow potentially hazardous waste materials to accumulate on the ground.

Do not mix wastes.

Use all of the product before disposing of the container.

Do not remove the original product label; it contains important safety and disposal
information.

Waste Recycling Disposal

II Select designated hazardous waste collection areas onsite.

II Hazardous materials and wastes should be stored in covered containers and protected from
vandalism.

II Place hazardous waste containers in secondary containment.

Ii Do not mix wastes, this can cause chemical reacti0ns, making recycling impossible and

complicating disposaL.

II Recycle any useful materials such as used oil or water-based paint.

II Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
constrction debris.

II Arrange for regular waste collection before containers overfow.

JI Make sure that hazardous waste (e.g., excess oil-based paint and sludge) is collected,
- removed, and disposed of only at authorized disposal areas.

Disposal Procedures
II Waste should be disposed of by a licensed hazardous waste transporter at an authorized and

licensed disposal facility or recycling facility utilizing properly completed Uniform
Hazardous Waste Manifest forms.

. A Department of Health Servces certified laboratory should sample waste to determine the
appropriate disposal facility.

. Properly dispose of rainwater in secondary containment that may have mixed with

hazardous waste.

. Attention is directed to "Hazardous Material", "Contaminated Material", and "Aerially

Deposited Lead" of the contract documents regarding the handling and disposal of
hazardous materials.
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Hazardous Waste Management WM-6

Education
· Educate employees and subcontractors on hazardous waste storage and disposal procedures.

· Educate employees and subcontractors on potential dangers to humans and the
environment from hazardous wastes.

· Instruct employees and subcontractors on safety procedures for common construction site

hazardous wastes.

· Instruct employees and subcontractors in identification of hazardous and solid waste.

· Hold regular meetings to discuss and reinforce hazardous waste management procedures

(incorporate into regular safety meetings).

· The contractor's superintendent or representative should oversee and enforce proper
hazardous waste management procedures and practices.

ii Make sure that hazardous waste is collected, removed, and disposed of only at authorized
disposal areas.

II Warning signs should be placed in areas recently treated 'lth chemicals.

ma Place a stockpile of spil cleanup materials where it will ~ readily accessible.

II If a container does spil, clean up immediately.

Costs
All of the above are low cost measures.

Inspection and Maintenance
II Inspect and verify that aCtivity-based BMPs are in place prior to the commencement of

associated activities. While activities associated ",rith the BMP are under way, inspect weekly
during the rainy season and of two week intervals in the non-rainy season to verify
continued BMP implementation.

II Inspect BMPs subject to non-storm water discharge daily while non-stormwater discharges
occur

ii Hazardous waste should be regularly collected.

.. A foreman or construction supervsor should monitor onsite hazardous waste storage and

disposal procedures.

· Waste storage areas should be kept clean, well organized, and equipped with ample cleanup
supplies as appropriate for the materials being stored.

· Perimeter controls, containment structues, covers, and liners should be repaired or
replaced as needed to maintain proper function.

· Hazardous spils should be cleaned up and reported in conformance 'lth the applicable
Material Safety Data Sheet (MSDS) and the instructions posted at the project site.
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· The National Response Center, at (800) 424-8802, should be notified of spils of federal
reportable quantities in conformance with the requirements in 40 CFR parts 110, 117, and

302. Also notify the Governors Offce of Emergency Servces Waring Center at (916) 845-
8911.

· A copy of the hazardous waste manifests should be provided.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995.

Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Constrction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans'
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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Contaminated Soil Management WM-7

Description and Purpose
Prevent or reduce the discharge of pollutants to stormwater
from contaminated soil and highly acidic or alkaline soils by
conducting pre-construction surveys, inspecting excavations
regularly, and remediating contaminated soil promptly.

Suitable Applications
Contaminated soil management is implemented on
construction projects in highly urbanized or industrial areas
where soil contamination may have occurred due to spils, ilicit
discharges, aerial deposition, past use and leaks from
underground storage tanks.

Objectives
EC

SE

TC

WE

NS

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control

Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

./WM

Legend:
,, Primary Objective

,/ Secondary Objective

Targeted Constituents

SedimentNutrients ./Trash ./Metals ./Bacteria .I
Oil and Grease ./Organics ./
Potential Alternatives

Limitations None
Contaminated soils that cannot be treated onsite must be
disposed of offsite by a licensed hazardous waste hauler. The
presence of contaminated soil may indicate .cntaminated water
as welL. See NS-2, Dewatering Operations, fO more
information,

The procedures and practices presented in this BMP are
general. The contractor should identify appropriate practices
and procedures for the specific contaminants known to exist or
discovered onsite.

Implementation
Most o\o'Iers and developers conduct pre-construction
environmental assessments as a matter of routine. Contaminated
soils are often identified during project planning and development
with known locations identified in the plans, specifications and in
the SWPPP. The contractor should review applicable report and
investigate appropriate call-outs in the plans, specifications, and

,Califrnia
" Stormwater
\, OUallt

. .-1- Asociation
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SWPPP. Recent court rulings holding contractors liable for cleanup costs when they
unknowingly move contaminated soil highlight the need for contractors to confirm a site
assessment is completed before earth moving begins.

The following steps will help reduce stormwater pol1ution from contaminated soil:

. Conduct thorough, pre-construction inspections of the site and review documents related to
the site. If inspection or reviews indicated presence of contaminated soils, develop a plan
before starting work.

. Look for contaminated soil as evidenced by discoloration, odors, differences in soil
properties, abandoned underground tanks or pipes, or buried debris.

. Prevent leaks and spils. Contaminated soil can be expensive to treat and dispose of
properly. However, addressing the problem before construction is much less expensive than
after the structures are in place.

. The contractor may fuher identify contaminated soils by investigating:

Past site uses and activities

Detected or undetected spils and leab

Acid or alkaline solutions from exposed soil or rock formations high in acid or alkaline
forming elements

Contaminated soil as evidenced by discoloration, odors, differences in soil properties,
abandoned underground tanks or pipes, or buried debris.

Suspected soils should be tested at a certified laboratory.

Education
II Have employees and subcontractors complete a safety training program which meets 29

CFR 1910.120 and 8 CCR 5192 covering the potential hazards as ideniified, prior to
performing any excav.aion work at the locations containing material classified as hazardous.

1' Educate employees and subcontractors in identification of contaminated soil and on
contaminated soil handling and disposal procedures.

Ii Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular

safety meetings).

Handling Proceduresfor Alaterial with Aerially Deposited Lead (ADL)
. Materials from areas designated as containing (ADL) may, if allowed by the contract special

provisions, be excavated, transported, and used in the constrction of embankments and! or
backfll.

. Excavation, transportation, and placement operations should result in no visible dust.

. Caution should be exercised to prevent spilage of lead containing material during transport.
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· Quality should be monitored during excavation of soils contaminated with lead.

Handling Procedures for Contaminated Soils
· Minimize onsite storage. Contaminated soil should be disposed of properly in accordance

with all applicable reguations. All hazardous waste storage wilI comply with the

requirements in Title 22, CCR, Sections 66265.250 to 66265.260.

· Test suspected soils at an approved certfied laboratory.

· Work with the local reguatory agencies to develop options for treatment or disposal if the
soil is contaminated.

· Avoid temporary stockpilng of contaminated soils or hazardous materiaL.

· Take the following precautions if temporary stockpiling is necessary:

Cover the stockpile with plastic sheeting or tarps.

Install a berm around the stockpile to prevent runoff from leaving the area.

Do not stockpile in or near storm drains or watercourses.

II Remove contaminated material and hazardous material on exteriors of transport vehicles
and place either into the current transport vehicle or into the excavation prior to the vehicle
leaving the exclusion zone.

II Monitor the air quality continuously during excavation operations at all locations containing
hazardous materiaL.

ii Procure all permits and licenses, pay all charges and fees, and give all notices necessary and

incident to the due and lawfl prosecution of the work, including registration for
transporting vehicles carr:;,ring the contaminated material and the hazardous materiaL.

lI Collect water from decontamination procedures and treat or dispose of it at an appropriate
disposal site.

I! Collect non-reusable protective equipment, once used by any personnel, and dispose of at an

appropriate disposal site.

II Install temporary securiIy fence to surround and secure the exclusion zone. Remove fencing
when no longer needed.

· Excavate, transport, and dispose of contaminated material and hazardous material in

accordance with the rules and regulations of the following agencies (the specifications of
these agencies supersede the procedures outlined in this BMP):

United States Department of Transportation (US DOT)

United States Environmental Protection Agency' (USEPA)

California Environmental Protection Agency (CAL- EP A)
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California Division of Occupation Safety and Health Administration (CAL-OSHA)

Local regulatory agencies

Proceduresfor Underground Storage Tank Removals
. Prior to commencing tank removal operations, obtain the required underground storage

tank removal permits and approval from the federal, state, and local agencies that have
jurisdiction over such work.

. To determine if it contains hazardous substances, arrange to have tested, any liquid or
sludge found in the underground tank prior to its removaL.

. Following the tank removal, take soil samples beneath the excavated tank and perform

analysis as required by the local agency representative(s).

. Tlle underground storage tank, any liquid or sludge found within the tank, and all
contaminated substances and hazardous substances removed during the tank removal and
transported to disposal facilties permitted to accept such waste.

Water Control
II All necessary precautions and preventive measures should be taken to prevent the flow of

water, including ground water, from mixing with hazardous substances or underground
storage tank excavations. Such preventative measures mãy consist of, but are not limited to,
berms, cofferdams, grout curtains, freeze walls, and seal course concrete or any combinationthereof '

II If water does enter an excavation and becomes contaminated, such water, when necessary to

proceed with the work, should be discharged to clean, closed top, watertight transportable
holding tanks, treated, and disposed of in accordance with federal, state, and local laws.

Costs
Prevention oÍleaks and spills is inexpensive, Treatment or disposal of contaminated soil can be
quite expensive.

Inspection and r-laintenance
I! Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and oftwo-week intervals in the non-rainy season to verify
continued BMP implementation.

II Arrange for contractor's Water Pollution Control Manager, foreman, and/or construction
supervsor to monitor onsite contaminated soil storage and disposal procedures.

II Monitor air quality continuously during excavation operations at all locations containing
hazardous materiaL.

II Coordinate contaminated soils and hazardous substances/waste management with the

appropriate federal, state, and local agencies.
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Contaminated Soil Management WM-7
· Implement VV-4, Spil Prevention and Control, to prevent leaks and spils as much as

possible.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Storm water Pollution from
Constrction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Processes, Procedures and Methods to Control Pollution Resulting from All Constrction'
Activity, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Constrction Site Best Management Practices (BMPs) Manual,

State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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