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EXECUTIVE SUMMARY

This report is funded by the California State Water Resources Control Board under contract 02-
189-250-0, “Survey of Costs to Develop, Implement, Maintain and Monitor Municipal Separate
Storm Sewer System (MS4) Storm Water Management Programs and Description of
Alternatives for Control of Stormwater Quality in Los Angeles County.”

BACKGROUND

The current costs to implement best management practices (BMPs) have been the basis for
lawsuits and petitions challenging the California stormwater regulatory program. Additionally,
some permittees contend that current MS4 permits necessitate the use of advanced water
treatment to meet water quality standards, which would drastically escalate costs above current
levels. This contention is presented in the report titled “An Economic Impact Evaluation of
Proposed Storm Water Treatment for Los Angeles County” (Gordon, 2002). This project
addresses these issues through two tasks.

Task A — Documenting Stormwater Program Costs

Five California municipalities and one metropolitan area with stormwater programs that are
demonstrating meaningful progress toward maximum extent practicable (MEP) compliance as
identified by Regional Water Quality Control Board (RWQCB) staff were surveyed for the most
recent stormwater compliance costs. Demonstrating meaningful progress is defined in this report
as implementing activities specifically presented in the Storm Water Management Plans
(SWMPs). Because permits use an iterative approach that increases requirements until water
quality objectives are met, current levels of implementation may not be the ultimate MEP
standard. This report does not address the benefits of permit compliance activities. Some
scenarios addressing ultimate compliance cost are addressed in Task B. Task A was
accomplished by the Office of Water Programs (OWP) at California - State University,
Sacramento (CSUS). L

Task B — Alternative Approaches to Stormwater Quality Control

Task B is an assessment of regulatory policy to determine the intent of stormwater regulation
regarding advanced treatment. Alternatives for stormwater quality control that are believed to
comply with the intent of the regulations are described. Costs were estimated for the Los
Angeles Regional Water Quality Control Board (LARWQCB) area. Task B was accomplished
by the University of Southern California (USC) and the University of California at Los Angeles
(UCLA).

RESULTS
Cost Survey (Task A)

Annual cost per household for the six stormwater programs surveyed ranged from $18 to $46, as
seen in Table 1.
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EXECUTIVE SUMMARY

Table 1. Stormwater Costs per Household for the California Cost Survey (Task A)

Municipalities Municipality Description Cost/Household ($)
City of Encinitas Coastal tourism, small city \ 46
City of Fremont Bay Area, moderately integrated countywide program 45
City of Santa Clarita  Tourism and industrial 39
City of Corona Industrial - 32
City of Sacramento .  Pumped stormwater, large city 29
Fresno-Clovis 65-90% infiltration, fully integrated multi-city program 18

Metropolitan Area

The Fresno-Clovis Metropolitan Area (FCMA) had substantially lower cost per household. The
following factors are thought to contribute to the FCMA stormwater costs being lower than the

other survey results:

e flood control and stormwater quality basins are combined,

» land was set aside for water projects,

e climate helps infiltration due to infrequent storms and low annual rainfall,

e lower land cost compared to other cities,

e FMFCD owned land needed for basins prior to storm water permits requirements,
e topography lends to drainage of urban areas to post-construction BMPs, and

e highly permeable soils allow extensive use of infiltration.

1mind
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These factors -are unique or more prevalent for FCMA than for the other cities surveyed.

" Excluding the FCMA as an ideal situati_on; the range of cost is $29 to $46 per household. S

The results of thé survey are compared to values from the USEPA report “Economic Analysis of W
the Final Phase II Stormwater Rule.” This report contains a summary of costs from two separate
efforts to estimate Phase II cost per household. The first is the results of a survey stormwater

costs. for 56 Phase II municipalities performed by ‘the National Association of Flood and
Stormwater Management Agencies (NAFSMA). The NAFSMA survey represents the six
minimum measures of the Phase II regulations because two measures seemed to have been
combined: 1) Public Education and Outreach and 2) Public Involvement and Participation.

" The second effort presented in the USEPA report is the results of a review by USEPA of annual

- stormwater reports from 26 Phase I municipalities. These municipalities were.chosen were .
smaller Phase I cities, were nearly in the first permit term, and had reported cost in their annual
reports. The California survey results for the cost categories corresponding to the six minimum
measures were extracted to compare to the NAFSMA survey and the EPA review. The results of
this comparison are in Table 2.
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EXECUTIVE SUMMARY

Table 2. Stormwater Costs per Household for Six! Minimum Measures from the
California Survey, the NAFSMA? Phase II Survey, and the USEPA review of Phase I
Annual Reports (USEPA, 1999)

Median
Study (50%) ($) Mean ($) Max ($)
Adjusted California Survey” 24 26 35
NAFSMA Phase Il Survey® 4,63 10 61
EPA Phase | Survey® 3.16 10 67
1. Public Education and Outreach and Public Involvement and Participation were assumed combined for the NAFSMA

survey. -
2. NAFSMA: National Association of Flood and Stormwater Management Agencies
3. Based only on costs from cost categories that correspond to the six minimum measures
4, NAFSMA survey based on 56 Phase II respondents to a survey on stormwater costs for five minimum measures.
Values adjusted to 2003 dollars.
5. EPA results based on a review of 26 annual reports for smaller Phase I cities that were nearly in their first NPDES
term so that costs would be more representative of Phase Il programs. Values adjusted to 2003 dollars.
In some cases, programs in the California survey appeared to go beyond the minimum
requirements of the permit. The cost of this additional effort was not included when it could be
identified or estimated, such as street sweeping in Sacramento that was above the permit required
frequency. Including the total cost of the street sweeping program the cost per household for
Sacramento would increase $1.69. In some cases the additional effort could not be estimated.
This was particularly true when stormwater activities were combined with activities that
occurred more frequently than the permit requirement for the stormwater activities, such as when
stormwater construction inspections for Santa Clarita were performed at every construction
permit inspection and these permit inspections occurred more frequently than the permit

requirement.
Description of Alternatives for Control of Stormwater Quality (Task B)

The alternatives for control of stormwater quality foeus on source control and runoff reduction.
The principle strategy for runoff reduction is by infiltration and evapotranspiration, using
common BMPs. Based on this approach, costs for two scenarios are estimated for the area under
LARWQCB jurisdiction. One scenario assumes source control BMPs are sufficient to comply
with regulations. The other scenario assumes treatment using wetlands and infiltration basins.
Two costs were estimated for the treatment scenario based on two different sources of unit costs.
These scenarios do not include advanced treatment costs. Equivalent annual costs per household
were calculated to compare to cost estimates from other studies. Table 3 compares the cost
estimates of the two scenarios to the estimated current stormwater cost for the Los Angeles area.

Current level of effort in the Los Angeles area has only made limited progress in implementing
the scenarios described in Task B (Devinny, 2004). If there are cases where discharge from
these BMPs still requires advanced treatment, the cost of stormwater treatment would be much
less than if advanced treatment was solely used because runoff reductions would reduce the size
of treatment plant requirements.
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'EXECUTIVE SUMMARY

o

Table 3. Equivalent Cost Per Household For Task B Alternatives

Equivalent

. Annual Cost,
Cost Scenario for the Los Angeles Area $/household
Current Effort ' 18
Alternative to Advanced Treatment: Pollution Prevention Scenano (Present 27
worth 2.8 billion)"* A
Alternative to Advanced Treatment: Wetlands and lnflltratlon Basins Scenano 55
calculated using cost per area (Present worth 5.7 billion)"
Alternatives to Advanced Treatment: Wetlands and Infiltration Basins Scenario, 71

calculated using cost per capture volume (present worth 7.4 billion)’

1. Little progress has been made in implementing these scenarios (Devinny, pers. comm., 9/14/04) These costs may be
added to the current effort if existing programs continue to be requnred Costs based on Devmny et al. (Append(x H), see
Table G-6 for equivalent annual cost calculation. -

Table 4 compares several cost estimates in terms of equivalent annual cost per household.

Table 4. Equivalent Annual Cost per Household Comparlsons between California Cost |

‘Survey Results and Los Angeles Area Future Cost Estimates”

‘Range of Cost

Estimates for . Maximum TMDL. Estimates® Statewide
Range of Current Alternatives for Clean Water
“Costfrom the Control of Stormwater ~Baliona Creek . L.A. River = muingness '
California Survey Quality® Metals Trash To Pay*
18 46 27 71 ‘ 75 - o141 180

1. Calculations are presented in Appendix G and are based on the following sources for each célumn respectively: survey results in Section 9
. Devinny et al (Appendix H), RWQCB, Los Angeles (2004), LARQCB (2001), and Larsen and Lew (2003).

2. Calculated from Task B in Appendix H. Low range is the cost for attaining full compliance using only source control. ngh range is the
cost for attaining full compliance using only treatment BMPs (low tech) sstimated on capture volume 1t is estimated that this is in
. addition to the current level of spending in the Los Angeles area. . ‘
3. TMDL costs apply to all sources, not just MS4 stormwater sources.

4. Responses were not received from 40% of the mailed surveys. The survey question was for restoring water quality for all waters
throughout the state from all impairment, not just within a c1ty or region and not just for impairment from stormwater pollution.

The costs developed by Gordon et al. (2002) were based on capture collection and advanced
treatment of various percentages of the annual runoff volume. An annual runoff capture volume
of 70 percent (0.5-inch storm) was selected to compare to the Los Angeles Standard Urban

- Stormwater Mitigation Plan (SUSMP) capture standards of around 85 percent (0.75- inches).

Unfortunately, the next highest capture volume analyzed by Gordon was the 1.25-inch storm.
The resulting equivalent annual cost per household using the 0.5-inch storm and assuming a
treatment scenario of 65 large regional treatment plants is $459/household. This cost only
estimates cost that the cities in Los Angeles County would incur, so they may not directly
comparable to the total watershed costs developed in the Total Maximum Daily Load (TMDL)
plans because TMDL costs are not restricted to stormwater quality control.

Since some advanced treatment may be required, the future cost will lie between the alternative
scenarios estimate and the advanced treatment estimate. Based on the assumption used by the
Devinny study, future costs for the Los Angeles area appear to hinge on the ability to reduce
stormwater runoff volumes and on the ability to control pollutants through source control.
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SECTION ONE Introduction

This report is funded by the California State Water Resources Control Board (SWRCB) under
contract 02-189-250-0, “Survey of Costs to Develop, Implement, Maintain and Monitor
Municipal Separate Storm Sewer System (MS4) Storm Water Management Programs and
Description of Alternatives for Control of Stormwater Quality in Los Angeles County.”

1.1  BACKGROUND

The 1987 amendments to the federal Clean Water Act (CWA) added Section 402(p), which
defined stormwater discharges from industrial activities and municipal systems as point sources
subject to the National Pollutant Discharge Elimination System (NPDES) Permit Program. The
CWA directed the United States Environmental Protection Agency (USEPA) to publish
regulations to define the discharges subject to NPDES perniits and to establish a framework for
regulating these discharges. The stormwater regulations promulgated by USEPA established a
two-phase approach for municipal systems. The first phase began in 1990 and addressed
discharges from (MS4s) that serve populations greater than 100,000 people. The second phase
began in 1999 and addressed discharges from MS4s that serve populations less than 100,000 and
are located in urbanized areas. The State Water Resources Control Board and the Regional
Water Quality Control Boards (RWQCBs) can apply the Phase I or Phase II rules to areas with
smaller populations as needed to protect water quality.

The CWA: and federal stormwater regulations require MS4s subject to NPDES permits to reduce
the pollutants in stormwater discharges to the maximum extent practicable (MEP). The
regulations require the implementation of best management practices (BMPs) to meet the MEP
discharge standard. BMPs include both source controls and treatment measures. MS4s are to
implement an effective combination of these BMPs to reduce pollutants in stormwater
discharges. In California, MS4 permits also require permittees to reduce the discharge of
pollutants so that water quality standards are met. However, the permits do not specify strict
compliance with numeric water quality standards. Rather, the MS4 permits require the
compliance with standards through an iterative approach. Permittees implement BMPs according
to storm water management plans. (If the current level of effort does not achieve water quality
standards, additional BMPs are implemented until compliance has been achieved).

The current costs to imiplement BMPs have been the basis for lawsuits and petitions challenging
the California stormwater regulatory program. Additionally, some permittees contend that
current MS4 permits necessitate the use of advanced water treatment to meet water quality
standards, which would drastically escalate costs above current levels (Gordon, 2001). Neither
the USEPA nor the SWRCB has estimated costs for the development and implementation of
MS4 stormwater programs to achieve MEP. The SWRCB and RWQCBs wish to respond to the
contention that the intent of the California stormwater program is to require all stormwater
discharges to be treated with advanced treatment devices. This project addresses these issues
through two tasks.

NPDES Stormwater Cost Survey 1
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SECTION ONE Introduction

Task A — Documenting Stormwater Program Costs

Documenting costs of a subset of California MS4 stormwater programs that were identified by
RWQCB staff as demonstrating meaningful progress toward MEP compliance will aid in
approximating costs of permit compliance statewide. Making meaningful progress is considered
implementing activities specifically presented in the SWMPs. Stormwater program expenditures
by those municipalities were compiled. The cost data was analyzed and normalized to identify
potential cost factors that can be used to estimate costs for other municipalities to achieve permit
compliance. Although compliance with construction and industrial permits is discussed in
stormwater permits, the compliance costs for these permits are not included in this report This
report does not address the benefits of permit compliance activities'. »

Only municipal costs are documented; total societal costs are not. There are additional costs
borne by developers (passed onto homeowners), businesses, industries and residents that are not
addressed in Task A. The Task A was accomphshed by personnel from the Office of Water
Programs at CSUS.

Task B — Alternative Approaches to Stormwater Quality Control

Task B is an assessment of regulatory policy to determine the intent of stormwater regulation

_ regarding advanced treatment. Alternatives for stormwater quality control that are believed to

comply with the intent of the regulations are described and costs are estimated for the Los
Angeles Regional Water Quality Control Board (LARWQCB) area. The intent of the regulation

~was determined by speaking with LARWQCB staff and reviewing past regulatory action. Task B

was accomplished by faculty from the University of Southern California and the University of

~ California Los Angeles. This task assumes the MS4 permitting process as it stands presently,.

using an iterative process of enhancing implementation of BMPs. This scenario may overlap

" with the Total Maximum Daily Load (TMDL) process, but it is not necessarily the same since

the TMDL process address pollution sources other than stormwater.

12 . REPORT ORGANIZATION

Task A is addressed in Sections 2 through 9. Section 2 presents the methodology for gathering,
analyzing, and presenting cost information. Sections 3 through 8 present the NPDES-related
stormwater costs and other relevant characteristics for the six municipal areas surveyed. The raw
cost data and description of how program costs were developed are shown in Appendices A
through F. In Section 9, normalized costs for each major stormwater program element are
presented and compared between cities. Explanations for the observed differences are also
offered. Appendix G contains the backup calculations for Section 9. Section 10 presents

! A subcommittee of the California Stormwater Quality Association (CASQA) is working on developing guidelines
for program effectiveness evaluation, which has an ultimate goal of quantlfymg changes in receiving water quality
(the benefit) due to stormwater activities.
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recommendations for further cost reporting and analysis. References are in Section 11. Task B is
included as Appendix H.
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The method for data collection, organization, and quality evaluation is presented in this section.
Data sources are also described. Methodology and assumption for Task B are reviewed in the
Executive Summary of the report found in Appendix H.

2.1 TECHNICAL ADVISORY GROUP

A technical advisory group (TAG) was formed to assist in the execution of this project. The
TAG was comprised of one representative from USEPA, one from RWQCB, three from
universities not associated with executing the study, one consultant, and one representative from
the California Stormwater Quality Association (CASQA). TAG members reviewed and
commented on each major phase of the study, including the initial city selection, initial scope of
the study, initial results from the first city, and the interim draft report. A description of the TAG
and their comments are included in Appendix J. The TAG did not review the work done for
Task B (Appendix H).

2.2  CITY SELECTION
The following criteria were used in the selection process:

e nominated by RWQCB staff as having a good stormwater program,

e avariety of geographic and hydrologic areas within California,

e have a stormwater fund or equivalent that required the cities to track stormwater
costs,

e avariety of populations, with at least one city below 100,000, and

e avariety of income per population or household:

Initial nominations and selection recommendations were presented in a memorandum to the
SWRCB (Appendix I). Subsequent discussion with cities and RWQCB staff refined the list.
One nominee,. Corona, was considered after the memorandum was submitted. All the cities
nominated for the inland area of Southern California were not able to participate, so the RWQCB
then nominated Corona. Corona was not initially considered because of a lack of familiarity
with the progress of their stormwater program. Subsequent review established Corona as a
nominee.

The following municipalities were selected and agreed to participate in the cost survey:

e Corona e Fresno-Clovis Metropolitan Area
e Encinitas e Sacramento
¢ Fremont e Santa Clarita

2 CASQA is a non-profit organization with mostly municipality membership. CASQA advises the California
SWRCB on stormwater issues.
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The locations of the participating municipalities are shown in Figure 2-1.

23  COST SURVEY CATEGORIES

The Cost Survey Categories were based on the USEPA six minimum measures for Phase II
stormwater programs because cities often report cost in annual reports for several of these
categories (http://cfpub.epa.gov/npdes/stormwater/menuofbmps/menu.cfm). The six categories
initially considered in this study were:

e Public Education and Outreach,

s Public Involvement and
Participation,

o [llicit Discharge Detection and
Elimination (a.k.a. Illicit
Connection and Illicit Discharge),

e Construction Site Stormwater
Runoff Control,

e Post Construction Stormwater
Management in New Development
and Redevelopment, and

» Pollution Prevention and Good
Housekeeping for Municipal -

*Operations.

Figure 2-1. Location of Municipal
Areas Selected for the Cost Survey

For several cities, Public Education and Outreach and the Public Involvement and Participation -
costs  were not tracked separately. Consequently, differentiating costs between these two
categories was often impractical. For these cities, these costs are reported in a “Public
Educatio‘h, Outreach, Involvement, and Participation” category.

Review of the stormwater permits of the selected cities and consultation with SWRCB' staff
resulted in these additional categories:

o Industrial and Commercial Management Programs,
e Overall Stormwater Program Management,
e  Water Quality Monitoring, and
e Watershed Management.

The industrial and commercial management programs were combined because most of the
selected cities did not differentiate between the costs associated with indu_stri_al sites and
commercial sites. :

The Watershed Management category includes costs associated with participation in total
maximum daily load (TMDL) development processes and watershed management addressing

6 : NPDES Stormwater Cost Survey
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303(d)’ pollutants. Most of the cities are not actively implementing TMDLs and costs reported
in this category do not include TMDL implementation activities. Furthermore, existing TMDLs
suggest stormwater compliance will be through enhancement to current permit compliance
activities such as post-construction BMPs.

2.4  IDENTIFYING NEW, EXISTING, AND ENHANCED COSTS

All costs were identified as new, existing, or enhanced according to the extent that the activities
existed before the first stormwater permit. New costs are for activities that are exclusively a
result of compliance efforts with the stormwater permit. Existing costs are for activities that
predated stormwater permits. Enhanced costs are for existing activities that were increased due to
permit requirements. Enhanced costs are the tota] cost for impacted activities. It is not the
increase in cost due to permit requirements. This number would have to be developed from 1990
baseline costs, and this is beyond the scope of this project.

2.5 DATA COLLECTION

Because costs for the 2003/2004 fiscal year were not available at the start of this survey, costs for
the 2002/2003 fiscal year were collected.

Initially, a questionnaire was developed to facilitate the data collection effort. Questions were
developed to capture cost data and descriptions of the stormwater program activities for each
city. The questionnaire was organized by cost category and included questions for individual
activities or BMPs within each cost category. The questionnaire was given to the city of
Sacramento as a test case, but it proved difficult to use as the cost information and description of
activities/BMPs available to city staff did not match well with those in the questionnaire.
Consequently, the questionnaire was abandoned as the primary data collection tool, though it
was shared with other cities as a guide to help staff understand what type of information was
being sought.

The data collection methodology is depicted in Figure 2-2. City staff members were contacted
by email and with follow-up telephone conversations in which the purpose and scope of the
study were described. As mentioned above, a copy of the questionnaire was sent as guidance
material. City staff then submitted cost and activity data in whatever format was available. The
documents that usually contained the most useful information were the city's annual stormwater
report, cost spreadsheets submitted by city staff, the NPDES stormwater permit, and SWMPs, or
Stormwater Quality Improvement Plans (SQIPs), or Drainage Area Master Plans (DAMPs).

The next step was to fit the information provided into the cost survey categories. This wasn’t
always straightforward as there were significant differences among cities in the format and

3 The term 303(d) pollutants are used here to describe the pollutants in specific waters for which TMDLs are being
developed according to Section 303(d) of the CWA.
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content of annual stormwater reports. For example, the annual stormwater report for one city
was divided into two separate submittals, each covering one half of the year. The study team

.combined data from each section to represent the whole year. In another example, the annual

stormwater reports of two cities did not contain costs. In these cases, cost and activity data was
assembled from multiple alternate sources. After working through a variety of reporting formats,
costs were allocated among the cost survey categories and entered into tables similar to Table 2-
1. These tables were returned to the surveyed cities to give them an opportunity to comment on
the allocation of costs. Follow up inquiries were also made when data was incomplete or
missing. Data collection, cost allocation, and coordination with the surveyees’ continued until
all substantial questions were answered. Coordination with city staff members usually resulted
in adjustments that more accurately accounted for those stormwater activities related to permit
compliance. '

Table 2-1. Examplé of Cost Information Collected for Each Cost Survey Category

Cost Category: Construction Site Stormwater Runoff Control’

Activity External Relation Activity

Names Contract to Permit®  Dollar Amount  Statistics Notes or Units
Activity 1
Activity 2
Activity 3

.1.  This example format was repeated within the table for the other cost categories.
‘2. This coiumn indicates whether required activities were being performed prior to stormwater
cases activities were enhanced due to permit requirements. -

_.
T
@

Information was also collected on cost factors that might explain observed differences in costs.
These factors were used to “normalize” costs by dividing the cost by the cost factors (activity
statistics). Some cost factors were physical characteristics such as population or area. These
were collected from census sources, city websites, and through personal communication.- Others
cost factors, such as number of construction site inspections, reflected stormwater program

activities. Cost factors specific to individual activities or cost categories were found in the

annual stormwater reports or reported in personal communications from city staff. Identical cost
factors were not available for every city because cities often tracked accomplishments
differently. For example, one city counted miles of drainage channel cleaned while another
measured the weight of trash and debris removed during channel cleaning. As with the costs, the
activity statistics were verified by city staff before being entered into tables similar to Table 2-1
under the “Activity Statistics” column.

The TAG suggested that certain fines and penalties from enforcement of ordinances relating to
stormwater compliance are available to offset the cost of stormwater programs. Examples
include parking tickets to accommodate street sweeping, fines for littering, construction practice
violations, commercial facility operations, etc. The net revenue associated with enforcement of
city ordinances that support stormwater activities was not available, partly because the cost of
enforcement and penalty collection by the municipalities for stormwater violations is not known.
Regardless, this does not change the cost of compliance; enforcement only seeks to identify
alternative funding sources.

8 NPDES Stormwater Cost Survey
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Transmit cost categones ;

Receive Information
from City Staff

Categorization
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and activities with the cost
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Review by
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1. CAFR: Comprehensive Annual Financial Report
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Figure 2-2. Data Collection Methodology Flow Chart
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2.6 DATA QUALITY EVALUATION -

After data collection, an assessment was made to assign an appropriate level of confidence in the
data. The following confidence levels and criteria were used:

High — Costs were submitted in the form of reports generated by city accounting systems.

Moderately High — Costs were submitted in spreadsheets or other written form and could be
checked against stormwater cost entries in the city’s Comprehensive Annual Financial Report*
(CAFR), or other accounting system reports. If a city has established a fund to account for
stormwater related financial transactions, confidence was determined by comparing the cost
figures found in the CAFR (or accounting system reports) and the data submitted by city
stormwater staff. The costs reported in the CAFR should not be less than the staff-reported costs
because the CAFR may include costs for stormwater activities not required for permit
compliance. If costs submitted by stormwater staff were higher than reported CAFR costs, the
inconsistency reduces the level of confidence in the data and casts doubt on the accuracy of the
submitted costs.

Moderate — Costs were submitted in spreadsheets or other written form, but comparisons with
CAFR stormwater funds or other accounting system reports could not be made.

Low - — Costs were submitted verbally through personal communication or major costs for
»requlred programs were not available or estlmated

~ The goal of the data evaluation process was to assign a single confidence level to a c1ty s overall

data set. In most cases all of the data submitted by city staff received the same level of
confidence because the sources were similar in nature. Where there were differences in data
quiality because of different data sources, the overall quality was based on the quality of the data -
representing the majority of the costs. A judgment was also made on the completeness of the
data. For example, if major costs are missing, the confidence would be low even though the
quality of the data submitted might be high. A commentary on data quahty is included in the
report sections correspondlng to each of the cities surveyed. :

2.7 INHERENT LIMITATIONS

As in all cost surveys, this study contains some inherent limitations. The most important of these
is the almost complete dependence by the study team on the city staff members to assure the
accuracy and completeness of the data provided. While some checks were made against
alternate sources (e.g., the CAFRs) and common sense, it was outside the scope of this project

- for the study team to independently check the quality of each city’s stormwater accounting

information. Errors can creep into any exercise of this kind. Inherent in the process of recording
data are data entry errors such as mistyped numbers. Though unintentional, these errors are

-

* A CAFR is an annual report provides 1nformat1on regarding all funds and account groups under the jurisdiction of

' a government reporting entity.
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sometimes not identified and resolved. Another potential source of error is an incomplete record.
Sometimes things are forgotten and overall data quality suffers.

The study team thanks the staff members of the participating cities for their efforts to assure that
the data provided are as correct and complete as possible. What errors may have crept into the
data are certainly unintentional, and are not believed to be large enough to affect the major
findings of the study.

2.8 DATA COMPARISONS TO OTHER STUDIES

A review of literature revealed several sources of cost information throughout the United States.
The primary sources reviewed were the Rouge River Watershed project in Michigan, the
National Association of Flood and Stormwater Management Agencies (NAFSMA) survey of
Phase II municipalities, and the USEPA review of Phase I costs (USEPA, 2004). These costs are
discussed in Section 9.6.
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The city of Corona is a moderately-sized city located inland in southern California with a
population of 124,966 (www.census.gov). It is traditionally an agricultural city. The city is in
the Santa Ana River watershed at the junction of State Route 91 and Interstate 15. The
stormwater program is coordinated by personnel from the Department of Public Works.
Descriptive characteristics for Corona are shown in Table 3-1.  Primary personal
communication was with Michele Colbert from the city of Corona. The city of Corona costs
for 2002/2003 were for complying with their 2002 stormwater permit (RWQCB, Santa Ana,
2002).

Table 3-1. Select Characteristics of the City of Corona

Description Characteristic Reference

Mean |ncome Per Person, $ 21,001 www.census.gov

Area, (sqg. miles) : 35 www.census.gov

Population 124,966 www.census.gov

Curb Miles Swept ] 20,877 Colbert, pers. comm., 3/12/04
Active Construction Sites 41 Colbert, pers. comm., 3/12/04
Industrial and Commercial Sites 3,050 Colbert, pers. comm., 3/12/04
" Households 39,271 www.census.gov

City Actual General Fund Revenue, $ 78,413,063 Corona, 2003a.

Annual Rainfall (cm) 29 www.wrcc.dri.edu

Years Since Incorporation 108 www.ci.corona.ca.us

31 DATASOURCES

The following describes the information available from the data sources.

Cost Spreadsheets Submitted by City Staff

A spreadsheet was provided from the city of Corona, which included labor and direct cost
information for their stormwater program broken down into different categories by activity
(Appendix A, Table A-2). This spreadsheet contained the majority of the city’s stormwater
program cost. Also, spreadsheets containing cost and other data were submitted for street
sweeping and hazardous materials pick-up such as spills from vehicles involved in accidents.
(Appendix A, Tables A-10 and A-11).

City of Corona Santa Ana Watershed Annual Reporting Forms 2002/03

This report provided activity statistics (e.g. curb miles swept) for various city stormwater
programs. These statistics were used to normalize costs to allow comparison with other cities.

NPDES Stormwater Cost Survey 13
January 2005

ARGUBUE



SECT'ONTHREE v . City of Corona

Personal Communication: Interviews, Phone Calls, E-Mail

Personal communication with city of Corona staff provided additional stormwater program
costs that augmented the data submitted in their cost spreadsheet. Through personal
communication, city staff elaborated on what was accomplished for each cost submitted in
their spreadsheet and commented on the allocation of costs among the cost survey categories.

Comprehensive Anrugl Financial Report (CAFR) 2002/03

The city of Corona has not established a fund to account for overall stormwater transactions,
therefore no cost comparlsons were made to CAFR figures.

Santa Ana Regional Drainage Area Manégement Plan (SAR-DAMP) 1993

This document describes the overall stormwater management strategies planned by the
municipalities in the Santa Ana drainage area of Riverside County (Corona SAR-DAMP).
While no cost figures were obtained from th1s document, it was used to. verify that an activity
was requlred by the permit.

32  COST DATA SUMMARY

Table 3-2 summarizes the costs for each survey category. Figure 3-1 shows the relative
distribution of costs among the categories. ‘Stormwater staff labor costs were not distributed
among survey categories, but were 100 percent allocated to the Overall Stormwater Program
Management category. This will make Overall Stormwater Program Management costs appear
higher compared to cities that allocate stormwater staff costs to their various programs. .
According to city staff, the industrial stormwater program is just getting started so costs of that
program probably do not ‘represent a mature industrial program (Colbert personal
communication, 3/12/04). '

Table 3-2. City of Corona Cost Assigned to Cost Survey Categories

Cost Survey Category ‘ Costs ($)
Construction Site Stormwater Runoff Control 53,382
lllicit Discharge Detection and Elimination ‘ 20,628
Industrial and Commercial Management Programs 89,916 -
Overall Stormwater Program Management 317,800
" Pollution Prevention and Good Housekeeping for Municipal Operations _ - 720,222
Post Construction Stormwater Management in New Development and 13,509
Redevelopment
Public Education, Outreach, Involvement and Participation - 28,409
Water Quality Monitoring : 7,000
Watershed Management P . 0
Total 1,250,866
14 . . NPDES Stormwater Cost Survey
January 2005
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City of Corona Cost by Category

Monitoring 19 ~0% Watershed Management
onitorin
g o)

4% Construction
Public Education 2% ’

2% IDDE

7% Industrial/lCommercial

Post Construction 1%

25% Overall Management

58%
Pollution Prevention

Figure 3-1. Distribution of Corona Stormwater Costs among the Cost Survey Categories.

3.2.1 Discussion of Costs for Each Survey Category

This section presents the major activities for each cost survey category. Further cost
breakdown and calculations for each survey category are included in Appendix A. The costs
for each survey category are discussed in this section in alphabetical order.

Construction Site Stormwater Runoff Control

The construction program cost was $53,382, which was 4 percent of total stormwater cost.
The construction program oversaw 41 active construction sites and performed 564 inspections
(Colbert, personal communication, 3/12/04). Including the cost for vehicles, phone usage,
training, and stormwater staff labor, the average cost was $95 per inspection and $1 302 per
active construction site. :

lllicit Discharge Detection and Elimination (IDDE)

The IDDE program cost was $20,628, which was 2 percent of total stormwater cost. The
largest cost attributed to this program was for the stormwater share of inspections performed
by wastewater staff. The average cost per inspection was $157. Also, new development illicit
connection inspections were conducted, which added to the cost of this program (Colbert,
personal communication, 3/12/04).
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Industrial and Commercial Management Programs

The industrial and commercial program cost was $89,916, which was 7 percent of total
stormwater cost. The industrial program had 600 1nspect10ns at an average cost of $134 per
inspection.

Overall Stormwater Program Management

The overall - management program cost was $317,800, which was 25 percent of total
stormwater cost. The city was unable to distribute the staff cost among the cost survey
categories so all of the stormwater staff cost was assigned to this category. Administrative
service charges account for 25 percent of this category’s cost. The staff costs represent
approximately 62 percent of the costs assigned to this category and 16 percent -of total
stormwater cost. The remaining 23 pefcent are for office supplies, reporting, and NPDES fee.

Pollution Preven,tion and Good Housekeeping for Municipal Operations

The municipal operations program cost was $720,222, which was 58 percent of total .
stormwater cost. The two primary activities in this category were street sweeping and drain

line/channel cleaning. The average cost was $20 per curb mile swept and $8 per linear foot of-
drain lines and channels cleaned. Street sweeping and drain line and channel cleaning account

for 33 percent and 20 percent of total stormwater cost respectively. Clty staff labor associated
with these activities is reported in this category.

'Post Construction Stormwater Managemehf in New Development and Redeve/opmeht

The post construction program cost was $13,509, which was 1 percent of total stormwater cost.

Post construction cost was primarily for professional consulting services for BMP selection.
Also, installation and maintenance of 8 storm drain inlet inserts cost $4,500, averaglng $562
* per insert per year.

Public Education, Outreach, /nvo/vement and Participation

The public education program cost was $28 409, which was 2 percent of total stormwater cost.
Public education and outreach activities often incorporated public involvement and
participation activities. This made differentiating cost between the categories impractical.
Because of this, the two programs were combined.

Water Quality Monitoring

The monitoring program cost was $7,000, which was 0.6 percent of total stormwater cost. This.
cost was associated with the illicit discharge detection and elimination program.

16 . ' NPDES Stormwater Cost Survey
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Watershed Management

The city of Corona did not allocate any cost to this category. The effort was captured under
other programs such as Overall Stormwater Program Management.

3.3 CONFIDENCE IN THE DATA

For the city of Corona, confidence in the data was moderate because most of the cost data
submitted was via spreadsheets built, maintained, and updated by the city. However, as with
most of the cities selected, the program costs provided could not be verified by city accounting
system reports.

Since the city did not have a fund in place to account for overall stormwater related
transactions, comparison of stormwater costs submitted by city staff with CAFR cost figures
was not possible. This limited the level of confidence in the data to ‘moderate.”

NPDES Stormwater Cost Survey 17
January 2005

ARBUESE



%

18 (blank)

!

NPDES Stormwater Cost Survey
January 2005



SECTIONFOUR City of Encinitas

The city of Encinitas represents the smallest city selected for the survey with a population of just
over 58,000 (www.census.gov). The area of the city is about 20 square miles and is located 25
miles north San Diego. Encinitas is situated along six miles of rugged coastline; characterized
by beaches, cliffs, and rolling hills (www.ci.encinitas.ca.us). The stormwater program is
coordinated by the Engineering Services Department. Descriptive characteristics for the
Encinitas are shown in Table 4-1. Primary personal communication was with Kathy Weldon
from the city of Encinitas and Meleah Ashford of Ashford Engineering. The city of Encinitas
costs for 2002/2003 were for complying with their 2001 stormwater permit (RWQCB, San
Diego, 2001).

Table 4-1. Select Characteristics of the City of Encinitas

Description Characteristic Reference

Mean Income Per Person, $ 34,336 www.census.gov

Area (sq. miles) o 20 www.census.gov

Population 58,014 www.census.gov

Curb Miles Swept 5,832 Encinitas, 2003b

Active Construction Sites 40 Encinitas, 2003b

Industrial and Commercial Sites 417 Encinitas, 2003b, Weldon, pers.
comm., 4/2/04

Households 23,843 www.census.gov

City Actual General Fund Revenue, §’ 42,592,755 Encinitas, 2003a

Annual Rainfall (cm)* ' 26  www.wrcc.dri.edu

Years Since Incorporation 20 www.ci.encinitas.ca.us

*Rainfall for Oceanside Marina was used.

41 DATA SOURCES

The following describes the information available from the data sources.

Cost Spreadsheets Submitted by City Staff

A spreadsheet was provided by the city of Encinitas that included cost information broken down
by activity (Appendix B, Table B-2). The city also submitted another spreadsheet, which
allocated the labor, supplies, travel, equipment, and vehicle cost to each stormwater program
(Appendix B, Table B-3). The remaining cost data submitted was for public works department
costs related to stormwater activities (Appendix B, Table B-4).

Jurisdictional Urban Runoff Management Program (JURMP) Annual Report, FY 2002-2003

This report provided descriptions of the activities and accomplishments of the city’s stormwater
program (Encinitas, 2003b). Activity statistics (e.g. number of industrial inspections) were
provided in this report as well. Stormwater costs were normalized by these statistics. While no
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cost figures were obtained from this document it was used to verify that an activity was required
for compliance with the permit.

Personal Communication: Interviews, Phone Calls, E-mail

* Personal communication with the city of Encinitas staff provided additional stormwater program
costs that augmented the data submitted in their cost spreadsheet. These costs were for
stormwater activities performed by the department of public works. They also provided
allocations of labor, supplies, travel, equipment, and vehicle to cost survey categories based on
estimated percentages. Also, city staff elaborated on what was accomplished for each cost
submitted in their spreadsheet and commented on the allocation of costs among the cost survey
categories.

Comprehensive Annual Fihancial Report (CAFR) 2002/03

The city of Encinitas has not established a fund to account for overall stormwater transactions, so
no. comparisons on cost were made to CAFR figures. During fiscal year 2003/04, the city has
since created such a fund (Ashford, personal communication, 4/2/04).

42  COST DATA SUMMARY

Table 4-2 summarizes the costs for each survey category. Figure 4-1 shows the relative
distribution of costs among the categories. The costs in Table 4-2 include an allocation of
stormwater staff time used to develop, oversee, and, in some cases, 1mplement activities W1th1n
each program. :

The backup calculations and source data for these costs are presented and discussed in Appendix
B. ‘

Table 4-2. City of Encinitas Cost Assigned to Cost Survey Categories

Cost Survey Category ' Costs ($)
Construction Site Stormwater Runoff Control ‘ 169,751
lilicit Discharge Detection and Elimination 49,378
industrial and Commercial Management Programs 65,596
Overall Stormwater Program Management 128,159
Pollution Prevention and Good Housekeeping for Municipal Operations 528,252
Post Construction Water Management in New Development and 15,344
Redevelopment
Public Education, Outreach, Involvement, and Participation - 41,898
‘Water Quality Monitoring 76,262
Watershed Management ‘ : 12,400
Total , : 1,087,038
20 : NPDES Stormwater Cost Survey
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City of Encinitas Cost by Category

Monitoring

7% 1% Watershed Management

Public Education 4% 16%Construction

Post Construction
6%  IDDE

6% [ndustrial/
Commercial

12% Overall Management

Pollution Prevention 48%

Figure 4-1. Distribution of Encinitas Stormwater Costs Among the Cost Survey Categories.

4.2.1 Discuésion of Costs for Each Survey Category

Cost breakdown and calculations for each survey category are found in Appendix B, Table B-1.
The costs for each survey category are discussed in this section.

Construction Site Stormwater Runoff Control

The construction program cost was $169,751, which was 16 percent of total stormwater cost.
The construction program oveérsaw 40 active construction sites and performed 401 inspections
(Encinitas, 2003b). Including the cost of stormwater staff for oversight and follow-up activities,
the average cost was $423 per inspection and $4,244 per active construction site. The
normalized cost for Encinitas may be high compared to other cities because the cost includes
non-inspection activities such as contractor and inspector training, wet weather monitoring, and
BMP manual updating. Stormwater staff also reviewed five SWPPPs, performed general
enforcement, issued 13 notices of violation, updated the city BMP manual, educated and trained
engineering inspectors with regard to stormwater management and BMP implementation,
monitored weather patterns and storms in the Pacific through the National Weather Service,
conducted construction education, disseminated brochures and mailings, and held a construction
workshop (City of Encinitas, 2003b).

lliicit Discharge Detection and Elimination

The IDDE program cost was $49,378, which was 4 percent of total stormwater cost. The IDDE
program conducted 172 education, enforcement, and/or clean-up activities. Using overall IDDE
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cost, the average cost per activity was $287. From informal visual inspections, city staff .
received 76 “complaints,” and another 96 complaints were received via the city’s stormwater

hotline.

Industrial and Commercial Management Programs .

The industrial and commercial program cost was $65,596, which was 6 percent of total
stormwater cost. This program had 266 inspections at an average cost of $247 per inspection.
The normalized cost for Encinitas may be high compared to other cities because the cost includes
non-inspection activities such as website updating, facility inventory, education, "and
enforcement actions (City of Encinitas, 2003b). The city has three industrial sites and 348
commercial sites. Stormwater staff updated the commercial facility inventory, provided BMP
manuals and guidance, educated facility staff in regard to stormwater requirements and minimum
BMPs, developed a grease program, and issued several enforcement actions (City of Encinitas,

2003b). | o

Overall Stormwater Program Management

‘The overall management program cost was $128,159, which was 12 percent of total stormwater

cost. Developing a “clean water fee” cost $35,000 (Weldon, personal communication, 4/2/04).
This fee pays for stormwater costs and is similar to stormwater fees assessed by other cities.

_This cost accounts for approximately 27 percent of this category’s cost. The other activities in* .

this program wete annual reporting and legal support for developing ordinances and plaintiff -
attorney fees. Costs in this category identified as possibly one-time were for the stormwater fee
development, legal fees (ordinances and plaintiff attorneys), and grant writing.

-Pollution Prevention and Good Housekeeping for Municipal Operations

The municipal operations program cost was $528,252, which was 49 percent of total stormwater
cost. This category had three primary public works activities: cleaning sumps, inlets, and
manholes; street sweeping; and cleaning drain lines and channels. Activity statistics were only
available for street sweeping which was contracted out with minimal oversight (Weldon,
personal communication, 4/2/04). The average cost was $20 per curb mile swept. The street
sweeping cost is about 11 percent of total stormwater cost. Street sweeping cost does not include
labor of the stormwater staff. This was because stormwater staff time was allocated to all
municipal operations for stormwater and not to individual activities (e.g. street sweeping vs.
channel cleaning). Other activities included in this program were trash pick-up, sediment
disposal, and consulting services for oversight, strategic planning, and management.

Post Construction Stormwater Management in New Development and Redevelopment

The post construction program cost was $15,344, which was 1 percent of total stormwater cost.
Post-construction cost was primarily for consulting and oversight of a special project to treat
discharge to Moonlight Beach for bacteria. Also, installation and maintenance of 16 storm drain -

. inserts cost $1,908, averaging $119 per insert per year. The cost associated with the “Moonlight.
-‘Beach” project was possibly a one-time cost. '
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Public Education, Outreach, Involvement, and Participation

The public education program cost was $41,898, which was 4 percent of total stormwater cost.
Public education and outreach activities often incorporated public involvement and participation
activities. This made differentiating cost between the categories impractical. Because of this,
the two programs were combined. The city of Encinitas had three watershed and beach clean-up
activities (City of Encinitas, 2003b). Because the cost of outreach was not available separately
and impression statistics were not available, outreach costs were not normalized.

Water Quality Monitoring

The monitoring program cost was $76,262, which was 7 percent of total stormwater cost. The
cost was for collection, analysis, and contractor oversight of 48 dry weather bacteria samples
(Weldon, personal communication, 4/2/04).

Watershed Management

The cost of this category was $12,400, which was 1 percent of total stormwater cost. These costs
were for developing a one time watershed plan and participating in and hosting regional
watershed meetings and workshops (Weldon, personal communication, 4/2/04).

43  CONFIDENCE IN THE DATA

For the city of Encinitas, confidence in the data was moderately high. This was because only a
few cost figures submitted were verbal estimates without backup. Most of the cost data
submitted was via spreadsheets built, maintained, and updated by the city. However, as with
most of the cities selected, the program costs were provided but could not be verified by city
accounting system reports.

For the fiscal year 2002/03, the city did not have a fund in place to account for overall
stormwater related transactions. As such, comparison of stormwater costs submitted by city staff
with CAFR cost figures was not possible, which did not allow for a higher level of confidence in
the data.
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SECTIONFIVE City of Fremont

Fremont was the third largest city selected and has a population of about 203,000
(www.census.gov). The city is located in Alameda County on the southeast side of the San
Francisco Bay between San Jose and Oakland. The stormwater program is coordinated by the
Environmental Services Department. Descriptive characteristics for Fremont are shown in Table
5-1. Primary personal communication was with Barbara Silva from the city of Fremont. The
FCMA costs for 2002/2003 were for complying with their 2003 stormwater permit (RWQCB,
San Francisco Bay, 2003).

Table 5-1. Select Characteristics of the City of Fremont 5

Description Characteristic Reference

Mean Income Per Person, $ 31,411 www.census.gov

Area, (sq. miles) 97 Silva, pers. comm., 4/5/04
Population 203,413 www.census.gov

Curb Miles Swept 31,405 Silva, pers. comm., 9/22/04
Active Construction Sites 24 Silva, pers. comm., 4/5/04
Industrial and Commercial Sites 1,028 Silva, pers. comm., 4/5/04
Househoids 69,452 www.census.gov

City Actual General Fund Revenue, $ 98,456,011 Fremont, 2003a

Annual Rainfall (cm) 37 www.wrce.dri.edu

Years Since Incorporation 48 www.ci.fremont.ca.us

5.1 DATA SOURCES

The following describes the information available from the data sources.

Cost Spreadshests Submitted by City Staff

The city of Fremont provided a cost spreadsheet that included labor and cost figures for
stormwater activities (Appendix C, Table C-2). A further breakdown of one of these cost figures
was also provided (Appendix C, Table C-3). A further breakdown of Union Sanitation District’
(USD) cost is presented in Appendix C, Table C-4. Appendix Table C-5 presents a breakdown
of city of Fremont contributions to the Alameda Countywide Clean Water Program (ACCWP).

Alameda Countywide Clean Water Program Fiscal Year 2002/03 Annual Report

The city of Fremont is a member of the ACCWP, so the 2002/03 Annual Report was consulted to
obtain activity statistics, descriptions of activities, and accomplishments specifically pertaining

5 The Union Sanitation District is a special district that provides wastewater collection, treatment and disposal
services to the residents and businesses of the city of Fremont, Newark and Union City, in Southern Alameda
County in California (www.unionsanitary.com).
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that an activity was required for compliance with the permit. o

to the city of Fremont. As with other cities where relevant activity statistics were available, cost
normalization was performed. :

Personal Communication: Phone Calls, E-mail

Through personal communication, city staff provided detailed information regarding cost figures.

- City staff elaborated on what was accomplished for each cost submitted in thejr spreadsheet and

commented on the allocation of costs among the cost survey categories.

Comprehensive Annual Financial Report (CAFR) 2002/03

During the 2002/03 fiscal year, the city of Fremont had a fund in place to account for overall
stormwater related transactions. This fund is called the “Urban Runoff/Clean Water” fund
(Fremont, 2003a). The cost figures in this fund were used for comparison purposes with costs
submitted by city stormwater staff,

A/ameda Countywide Clean Water Program, SWMP, July 2001;June 2008

The SWMP provided information regarding the structure, accomplishments, and ‘recent |
developments of the program. It also gave information regarding objectives and tasks of each

(Fremont, 20036). While no cost figures were obtained from this document, it was used to verify

3.2 COSTDATA SUMMARY

Table 5-2 summarizes the costs for each survey category. Figure 5-1 shows the relative
di

[13

stormwater staff
labor” only concerns ACCWP labor cost allocated to the city of Fremont. Fremont funded the
USD to accomplish portions of the IDDE, industrial/commercial, construction, overall
management, and public education programs. ' ‘
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Table 5-2. City of Fremont Cost Assigned to Cost Survey Categories

Cost Survey Category Costs ($)

Construction Site Stormwater Runoff Control 17,715

Iilicit Discharge Detection and Elimination (IDDE) 5,917
industrial and Commercial Management Programs 210,027
Overall Stormwater Program Management : 453,872
Bollution Prevention and Good Housekeeping for Municipal Operations 2,128,175
Post Construction Stormwater Management in New Development and 35,083
Redevelopment
Public Education, Outreach, Involvement, and Participation 101,717
Water Quality Monitoring 131,326
Watershed Management 17,610

Total 3,101,442

City of Eremont Cost by Cafegory
1% Construction

Watershed Management 1%
Monitoring 4%

Public Education 3%
Post Construction 1%

7% IndustriallCommercial

15% Overall Management

Less than one % IDDE

Pollution Prevention 68%

Figure 5-1. Distribution of Fremont Stormwater Costs Among the Cost Survey Categories.

5.2.1 Discussion of Costs for Each Survey Category

Cost breakdown and calculations for each survey category are found in Appendix C, Table C-1.
The costs for each survey category are discussed in this section.

Construction Site Stormwater Runoff Control

The construction program (performed by USD), cost was $17,715, which was 1 percent of total
stormwater cost. The construction program oversaw 24 active construction sites equal to or
greater than five acres (Silva, petsonal communication, 4/5/04). All of the cost for the program
was attributable to inspections (Silva, personal communication, 4/5/04): The program cost,
NPDES Stormwater Cost Survey 27
January 2005

HBBUsES



SECTIONFIVE - City of Fremont

normalized by construction sites, was $738 per active construction site greater than or equal to
five acres. :

Iliit Discharge Detection and Elimination

The IDDE program cost was $5,917, which was less than one percent of total stormwater cost.
Most of the cost (86 percent) was for assistance to eliminate non-stormwater discharges and
reporting. Stormwater staff labor cost represented the remaining 14 percent.

Industrial and Commercial Management Programs

The industrial and commercial program cost was $210,027, which was 7 percent of total
stormwater cost. This program was performed by the USD, who performed 482 inspections with
91 follow-up actions of which 81 were enforcement actions. Not including documentation cost,
. the cost per inspection was $334.

Overall Stormwater Management Program

- The overall management program cost was $453,872, which was 15 percent of total stormwater.
cost. Stormwater staff labor costs are included in this category. The labor costs (including
overhead) represernt about 69 percent of the cost attributed to this program. The other costs were
for administrative services and supplies, permit fees, in‘formationalwsystemvs, ‘and USD services.

Pollution Prevention énd Good Housekeeping for Municipél Operations

The municipal operations program cost was $2,128,175, which was 69 percent of total
stormwater cost. The two primary activities of this category were street sweeping, and litter and
debris removal. The average cost was $61 per curb mile swept. For this category, street
sweeping accounted for approximately 90 percent of the cost and 9 percent was attributable to
litter debris and removal. Other activities performed by the city included cleaning drain lines
and channels, inlets, cross culverts, and conduits, but costs were not available for these activities.

Post Construction Stormwater Management in New Development and Redevelopment

The post construction program cost was $35,083, which was 1 percent of total stormwater cost.
This cost was for engineering, planning, and other city staff to research, track, and report
information for the annual stormwater report. It was also for task force meetings to develop
strategies for compliance with their permit regarding new development and redevelopment,
brochure printing, and stormwater staff labor. ’

Public Education, Outreach, Involvement, and Participation

The public education program cost was $101,717, which was 3 percent of total stormwater cost.
Program activities included production and distribution of citywide newsletters, 28 school
outreach presentations, stormwater staff participation in public events, and distribution of
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brochures and fliers (Fremont, 2003b). USD was funded $25,897 to provide additional public
education outreach services. Outreach materials promote an Integrated Pest Management
program that provided businesses and nurseries with shelf displays and fact sheets.

Water Quality Monitoring

The monitoring program cost was $131,326, which was 4 percent of total stormwater cost. This
cost was for multiple water quality sampling at two locations. Both chronic and acute toxicity
tests were performed (Silva, personal communication, 4/5/04).

Watershed Management

The watershed management program cost was $17,610, which was 1 percent of total stormwater
cost. Costs in this category were for developing a watershed study framework, assessment of
pilot project activities, and stormwater staff labor (including overhead).

5.3 CONFIDENCE IN THE DATA

For the city of Fremont, confidence in the data was moderately high. Most of the cost data
submitted was via spreadsheets built, maintained, and updated by the city. Approximately one-
third of the city costs could be corroborated by the 2003/2004 CAFR figures.

The city of Fremont had a fund (Urban Runoff/Clean Water) presented in the CAFR that
accounted for stormwater expenditures except street sweeping and litter/debris removal (Cote,
2004). Total expenditures and transfers out for the Urban Runoff/Clean Water fund were
$1,234,790. Total stormwater costs submitted by city staff were $3,101,442 but this included
$2,115,000 in street sweeping and litter/debris removal costs (Cote, 2004). Subtracting out
$2,115,000 leaves $986,442 in stormwater costs compared to the $1,234,790 in the Urban
Runoff/Clean Water fund. Because of water conveyance projects, it is expected that compliance
costs would be less than this fund reports. The $2,115,000 could not be verified by CAFR
figures because it was financed out of larger funds that did not have available breakdown. This
cost was about 68 percent of the total stormwater cost.
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SECTIONSIX Fresno-Clovis Metropolitan Area

The Fresno-Clovis Metropolitan Area (FCMA) has a population of 778,000, but a population of
nearly 695,000 is used for comparison of normalized costs because this is approximately the
population under the jurisdiction of the Fresno Metropolitan Flood Control District (FMFCD),
which is the lead agency for compliance efforts. The FCMA is the largest area considered in this
cost survey. Fresno is located in the San Joaquin Valley near the Sierra Nevada. Surrounded by
agricultural land, the area includes the city of Fresno, the city of Clovis, and other metropolitan
areas of Fresno County. The stormwater program is coordinated by the Environmental Services
Department. Descriptive characteristics for FCMA and the other agencies, excluding California
State University, Fresno (CSUF) are shown in Table 6-1. Primary personal communication was
with Daniel Rourke and David Pomaville from the FMFCD. The FCMA costs for 2002/2003
were for complying with their 2002 stormwater permit (RWQCB, Central Valley, 2002a).

Table 6-1. Select Characteristics of the Fresno Metropolitan Area

County

. Fresno- City of of City of
Description Clovis Area Clovis Fresno Fresno Reference
Mean Income Per Person, $ * 18,690 15,495 15,010 www.census.gov
Area, (sq. miles) * 17 6,017 105 www.census.gov
Population 561,120 68,468 65,000 427,652 www.fresnofloodcontrol.org
Curb Miles Swept 142,411 47,430 21 94,495 FMFCD, 2003b
Active Construction Sites N/A N/A N/A N/A  N/A
Industrial and Commercial N/A N/A N/A N/A  N/A
Sites
Households** 195,311 25,250 21,036 148,025 wWww.Census.gov
City Actual General Fund 216,089,323 37,707,095 0 178,382,228 Respective CAFRs
Revenue, $ ]
Annual Rainfall (cm) 28 28 - 28 28 www.wrcc.dri.edu
Years Since Incorporation 119 92 N/A 119  www.ci.fresno.ca.us

* Approximately equal to county.

**County of Fresno number of households obtained by dividing the population covered by the stormwater permit by
the average number of households in the county according to census 2000. Population provided via personal
communication (Pomavnlle 6/10/04).

*** County population is only that portion outside the cities but also covered by the FMFCD.

6.1 DATA SOURCES

The following describes the information available from the data sources.

Cost Spreadsheets Submitted by City Staff

The FMFCD provided a spreadsheet generated from an accounting system report. This detailed
spreadsheet provided individual expenditures for stormwater except for labor and office supplies
(Appendix D, Table D-7).
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Fresno-Clovis Storm Water Quality Management Program, Annual Report FY 2002/2003

. This report provided descriptions of the activities and accomplishments of the stormwater
program. Activity statistics (e.g. number of construction site inspections) were prov1ded in this
report, but in most cases numbers were not available for each agency.

Fresno-Clovis Storm Water Quality Management Program (SWQMP), February 1999

The SWQMP presents information regarding objectives and tasks of each program component
and specific tasks that the member agencies are required to perform. The report contained
budgeted costs incurred by the cities, county, and university in lieu of actual expenditures. These
costs were summarized in Appendix D, Table D-3. The cost figures were budgeted amounts and
not actual expenditures. The document was also used to ver 1fy that an activity was requlred for
compliance with the permit.

Personal Communication: Phone Calls, E-mail

Personal communication with the FMFCD staff provided additional stormwater program costs

that augmented the data submitted in their cost spreadsheet. These costs were for labor, office

supplies, and street sweeping (Appendix Table D-8). They also provided advice on how to

allocate the submitted costs to the cost survey categories. FMFCD staff also advised on where
the best available costs were compiled for the other agencies.

Comprehensive Annual Financial Report (CAFR) 2002/03 for the FMFCD City of Clovis, City of Fresno
and County of Fresno ,

Except for the FMFCD, the Fresno area agencies had not established a fund to account for
overall stormwater transactions, so no comparisons on cost were made to CAFR figures. The
CAFR figures were used to determine the general fund revenue, which is considered a potential
cost factor

6.2 COST DATA SUMMARY

Table 6-2 summarizes the stormwater program costs for each cost survey category. Figure 6-1
shows the relative distribution of costs among the categories. Labor cost for the FMFCD staff to
develop,. oversee, and administer these programs was allocated to the Overall Stormwater

Program Management category. The labor costs for the other agencies were allocated to the cost.

categones
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Table 6-2. Fresno-Clovis Metropolitan Area Cost Assigned to Cost Survey Categories

Cost Survey Category Costs ($)
Construction Site Stormwater Runoff Control 81,800
[llicit Discharge Detection and Elimination (IDDE) 13,176
Industrial and Commercial Management Programs . 47,780
Overall Stormwater Program Management 570,495
Pollution Prevention and Good Housekeeping for Municipal Operations 2,240,605
Post Construction Stormwater Management in New Development and Redevelopment ~ 57,539
“Public Education, Outreach, Involvement, and Patticipation 210,716
Water Quality Monitoring 252,918
Watershed Management 0
Total 3,475,029
FMFCD Cost by Category

2% Post Construction

<1% IDDE
1% Industrial/Commercial

Monitoring 7%-
Public Education 6%

Construction 2%
\17% Overall Management

Pollution Prevention  65%

Figure 6-1. Distribution of Fresno-Clovis Metro Area Stormwater Costs Among the Cost
Survey Categories :
6.2.1 Discussion of Costs for Each Category

Cost breakdown and calculations for each survey category' are found in Appendix D, Table D-1.
The costs for each survey category are discussed in this section.
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Construction Site Stormwater Runoff Control

The construction program cost was $81,800, which was 2 percent of total stormwater cost. The
annual stormwater report did not contain the number of inspections for the city of Fresno, so cost
could not be normalized by. this factor. The number of construction sites was only tracked for
the FMFCD so this factor was not used. (FMFCD, 2003b).

liicit Discharge Detection and Elimination (IDDE)

The IDDE program cost was $13,176, which was less than one perceht of total stormwater cost.
The number of inspections was not available.

Industrial and Commercial Management Programs

The industrial and commercial program cost was $47,480, which was 1 percent of total
stormwater cost. Facilities in the Fresno-Clovis metropolitan area are primarily inspected by
Fresno County hazardous waste inspectors, city of Fresno industrial wastewater inspectors, and
city of Clovis fire inspectors (FMFCD, 2003b). The number of inspections was only available
for the FMFCD ‘so cost could not be normalized on this factor.

~ Overall Stormwater Program Management
" The overall stormwater program management cost was $570,495, which was 16 percent of total .
- stormwater cost. This cost includes the FMFCD staff costs for stormwater (does not include
other FMFCD activities such as flood control), which accounted for 98 percent of the cost of this
category. .The staff costs attributed to stormwater activities were estimated as 11 percent of the -
total personnel expenses for the FMFCD. The same percentage was applied to obtain office .

~ administration costs (Pomaville, 2004). Other costs were for office expenses, office
administration, training, and travel. ' .

Pollution Prevention énd Good Housekeeping for Municipal Operations

The cost of this program was $2, 240 605, which was 64 'percent of total stormwater cost. This
includes $2,193,296 reported by the city of Clovis and city of Fresno for street sweeplng 141,769
of the 142,411 curb miles swept by the agencies (FMFCD 2003b).

Post Construction Stormwater Management in New Development and Redevelopment

" The post construction program cost was $57,539, which was 2 percent. of total stormwater cost.
This cost was for contracting for maintenance of 8 basms resultmg in an average annual cost of
$7,200 per basin.
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Public Education, Outreach, Involvement, and Participation

The cost of this program was $210,716, which was 6 percent of total stormwater cost. The
Public Education and Outreach category was combined with the Public Involvement and
Participation category because the county of Fresno and city of Clovis costs were combined
(FMFCD, 1999). There was not a consistently reported activity statistic that could be used for
normalization. FCMA agencies were involved in many outreach and participation activities such
as public service announcements, brochures, BMP fact sheets, volunteer stenciling, special
events, articles, clean-up activities, hotline, school programs, and business outreach (FMFCD,
2003b).

Water Quality Monitoring

The monitoring program cost was $252,918, which was 7 percent of total stormwater cost. The
program funded monitoring plan development, sample collection, analysis, reporting, and a
Water Environment Research Foundation (WERF) contribution. Only FMFCD reported
monitoring costs.

Watershed Management

The Fresno area agencies did not allocate any cost to this category. This effort was captured
under other programs such as Overall Stormwater Program Management.

6.3 CONFIDENCE IN THE DATA

For the Fresno-Clovis metropolitan area, confidence in the data was moderate because costs for
the other agencies were taken from budgeted numbers out of the SWQMP (FMFCD, 1999).
Additionally, baseline labor costs for the cities and county were less than $90,000 (Appendix D,
Table D-3), which is approximately the annual cost of one person (salary and overhead). It
seems unreasonable that this cost sufficiently covers the pre-existing stormwater labor cost in
1999 for these entities. The street sweeping costs provided for the city of Clovis were
corroborated by the city’s 2002/03 CAFR within 1 percent.
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SECTIONSEVEN City of Sacramento

Surrounded by largely agricultural land, California’s capital city is located in the central valley at
the conjunction of the Sacramento and American rivers. The city of Sacramento has a
population just exceeding 400,000 (www.census.gov). The stormwater program is coordinated
by the Department of Utilities. Descriptive characteristics for the city of Sacramento are shown
in Table 7-1. Primary personal communication was with Bill Busath from the city of
Sacramento. The city of Sacramento costs for 2002/2003 were for complying with their 2002
stormwater permit (RWQCB, Central Valley, 2002b).

Table 7-1. Select Characteristics of the City of Sacramento

Description Characteristic Reference

Mean Income Per Person, $ 18,721 www.census.gov
Area, (sq. miles) 99 www.census.gov
Population 407,018 www.census.gov
Curb Miles Swept 26,450 Table E-6

Active Construction Sites 417 Sacramento, 2003b
Industrial and Commercial Sites N/A  N/A

Households 163,957 www.census.gov
City Actual General Fund Revenue, $ 267,464,000 Sacramento, 2003a
Annual Rainfall (cm) 46 www.wrcc.dri.edu
Years Since Incorporation 154 www.cityofsacramento.org

*Reporting these numbers started in fiscal year 2004/05 (Sacramento, 2003b)

7.1  DATA SOURCES

The following describes the information available from the data sources.

Cost Spreadsheets Submitted by City Staff

The staff provided two spreadsheets, which included cost data. One spreadsheet contained direct
costs while the other contained Tabor costs. These spreadsheets represent the entirety of the
city’s stormwater costs except for the verbal estimates for street sweeping and pump station
cleaning activities. The direct and labor cost spreadsheets are presented in Appendix E, Tables
E-2 and E-8 respectively. The labor costs as assigned to cost survey categories are presented in
Table E-7.

City of Sacramento, Stormwater Management Program, 2002/03 Annual Report

This report provided activity statistics (e.g. curb miles swept) for various city stormwater
programs. These statistics were used to normalize costs to allow comparison with other cities.
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Personal Communicafion: Interviews, Phone Calls, E-Mail

Through personal communication, city staff elaborated on what was accomplished for each cost

‘submitted in their spreadsheet and commented on the allocation of costs among the cost survey

categories. Also, verbal cost estimates for street sweeping and pump station cleaning activities
were provided.

Comprehensive Annual Financial Report (CAFR) 2002/03

During the 2002/03 fiscal year, the city of Sacramento had a fund in place to account for overall
stormwater related transactions. This fund is called the “Storm Drainage” fund (Sacramento,
2003a). The cost figures in this fund were used for comparison purposes with costs submitted by
city stormwater staff.

- City of Sac'ranﬁento Stormwater Quality Improvement Plan (SQIP) July 2003

While no cost figures were obtained from this document 1t was used to verlfy that an activity
was required for compliance with the permit.

72  ‘COST DATA SUMMARY

~ Table 7-2 summarizes the stormwater program costs for each cost category. Figure 7-1 shows

the relative distribution of costs among the categories. These cost figures mclude labor costs for
the stormwater staff. :

Table 7-2. City of Sacramento Cost Assignéd to Cost Survey Categories

Cost Survey Category ‘ - . ‘Costs ($)
Construction Site Stormwater Runoff Control 261,716
lilicit Discharge Detection and Elimination (IDDE) : ) 37,507
industrial and Commercial Management Programs 42,318
_Overall Stormwater Program Management 281,502
Pollution Prevention and Good Housekeeping for Municipal Operations - 3,510,806
Post Construction Water Management in New Development and ” 38,517
Redevelopment
Public Education, Qutreach, Involvement, and Participation - 361,440
Water Quality Monitoring : 494,577
Watershed Management 31,591
Total 5,059,973
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SECTIONSEVEN City of Sacramento

City of Sacramento Cost by Category
Construction 59,
Watershed Management {9,

Monitoring 10%

19 IDDE

1% Industrial/Commercial

¢ 6% Overall Management
Public Education 7% aneg

Post Construction 19, /-

68% Pollution Prevention

Figure 7-1. Distribution of Sacramento Stormwater Costs Among the Cost Survey
Categories

7.2.1 Discussion of Costs for Each Survey Category

S . S

Cost breakdown and calculations for each survey category are found in Aj
The costs for each survey category are discussed in this section.

Construction Site Stormwater Runoff Control

The construction program cost was $261,716, which was 5 percent of overall stormwater cost.
The construction program oversaw 417 active construction sites (Sacramento, 2003b) and
performed 6,375 inspections. The average cost was $29 per inspection and $628 per active
construction site. -

lliicit Discharge Detection and Elimination

The IDDE program cost was $37,507, which was less than 1 percent of total stormwater cost.
This cost is the only item attributed to this program and represents stormwater staff labor.

Industrial and Commercial Management Programs

The industrial and commercial management program cost was $42,318, which was less than 1
percent of total stormwater cost. The only cost attributable to this program was for the
development of BMP handbooks and labor to do inspections. '
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Overall Stormwater Program Management

The overall management program cost was $281,501, which was 6 percent of total stormwater
cost. Costs in this program were for office products, annual reporting, planning, mailing,
CASQA fees, NPDES fee, and legal fees.

Pollution Prevention and Good Housekeeping for Municipal Operations -

- The municipal operations program cost was $3,510,806, which was 69 percent of total

stormwater cost. The two primary activities for this category were street sweeping and pump
station cleaning. The average cost was $50 per curb mile swept. Street sweeping and pump
station costs are about 38 percent and 12 percent of total stormwater cost respectively. These
percentages are based on the estimates provided by city staff and do not include labor cost
allocated to oversee this program. Street sweeping costs were discounted because the city
performed additional sweeping in their downtown area that was not permit required. This may
be an unfair comparison to other permits that are vaguer about the sweeping requirements. In:
these programs (see Fresno-Clovis Metropolitan Area as an example), all sweeping costs were
included because it was assumed that all sweeping was in compliance with the permit. The
discounted amount for Sacramento’s street sweeping costs was $277,252.

Post Construction Stormwater Management in New Development and Redevelopment
" The post construction program cost was $38,517, which was less than 1 percent of total
stormwater cost. Post construction cost was primarily for stormwater staff labor and student

intern labor associated with working with developers to assure deployment of appropriate post
construction BMPs. In addition, $2,500 was spent for the development of BMP handbooks.

Public Education, Outreach, Involvement, and Participation -

The public education and outreach program cost was $361,440, which was 7 percent of total
stormwater cost. The largest cost for this program was labor, which included both stormwater
staff and student internship labor. The total labor cost was approximately 45 percent of the total
public education and outreach program cost. The cost of development of integrated pest
management (IPM) was about 11 percent and television and newspaper advertisements
constituted 19 percent and 5 percent, respectively.

Water Quality Monitoring

The monitoring program cost was $494,577, which was 10 percent of total stormwater cost.
Modeling and data analysis accounted for $131,688. Sample- collection and lab cost accounted
for $303,077. Stormwater staff and student labor accounted for $59,812.

Watershed Management

The cost of this category was $31,591, which was less than 1 percent of total stormwater cost.
. The primary cost attributed to this category was for stormwater staff labor.
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7.3 ~ CONFIDENCE IN THE DATA

For the city of Sacramento, confidence in the data was moderate. Several factors were
considered in this assessment. The costs for street sweeping and pump station cleaning were
estimated and represent approximately 34 percent of total stormwater program cost for the city.
Since 34 percent of total stormwater cost was based on estimates, a higher level of confidence in
the data could not be allowed. Secondly, the labor and direct cost data was submitted in
spreadsheets built, maintained, and updated by the city staff with the labor costs being based on
accounting system generated cost figures. The confidence in the data for Sacramento would be
noticeably increased if 2003/04 data were considered (Busath, personal communication,
11/23/04). The city of Sacramento had a fund (Storm Drainage) set up to account for ovelall
stormwater expenditures. Total expenditures for the Storm Drainage fund were $30,926, 000°
(City of Sacramento, 2003a), while total stormwater costs submitted by city staff were
$5,046,157. This difference is attributed to the expense for flood control and conveyance work
not required by the NPDES permit. Differentiation of stormwater costs in the CAFR was not
possible.

S This figure represents the sum of operating expenses, mteres’c expense, amortization of deferred charges, loss on
disposition of fixed assets, and transfers out.
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SECTIONEIGHT : City of Santa Clarita

The city of Santa Clarita is a small to medium-sized city with a population of 151,088
(www.census.gov). The city lies approximately 25 miles from the Pacific coastline in the Santa
Clara River watershed. The stormwater program is coordinated by the Field Services
Department. Descriptive characteristics for the city of Santa Clarita are shown in Table 8-1.
Primary personal communication was with Oliver Cramer and Travis Lange from the city of
Santa Clarita. The city of Santa Clarita costs for 2002/2003 were for complymg with their 2001
stormwater permit (RWQCB, Los Angeles, 2001).

Table 8-1. Select Characteristics of the City of Santa Clarita

Description Characteristic Reference

Mean Income Per Person, $ 26,841 www.census.gov
Area, (sq. miles) 48 www.census.gov
Population : 151,088 www.census.gov

Curb Miles Swept 46,800 Cramer, pers. comm., 4/22/04
Active Construction Sites 64 Santa Clarita, 2003b
Industrial and Commercial Sites 1,071 Santa Clarita, 2003b
Households 52,442 www.census.gov

City Actual General Fund Revenue, $ .61,659,874 Santa Clarita, 2003a
Annual Rainfall (cm)’ 33  www.wrcc.dri.edu
Years Since Incorporation 17 www.santa-clarita.com

1. Dry Canyon Reservoir rain gage was used.

8.1 DATA SOURCES

The following describes the information available from the data sources.

Los Angeles County Municipal Storm Water Perhviz‘ (Order 01-182) Individual Annual Report Form,
Attachment U-4

This report was the primary source of cost data for the city of Santa Clarita. The report
contained labor and direct cost information for the city’s stormwater program broken down into
categories (AppendixF, Table F-1). The labor cost is described as “Administrative Costs™ and
were assigned to the Overall Stormwater Management category because the city was unable to
distribute these costs among the programs. This report also provided activity statistics (e.g. curb
miles swept) for various city stormwater programs. These statistics were used to normalize costs
to allow comparison with other cities.

Personal Communication: Interviews, Phone Calls, E-Mail

Through personal communication, city staff elaborated on what was accomplished for each cost
submitted in their spreadsheet and commented on the allocation of costs among the cost survey
categories.
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SECTION EIGHT City of Santa Clarita
Comprehensive Annual Financial Report (CAFR) 2002/03

During the 2002/03 fiscal year, the city of Santa Clarita had a fund in place to account for overall
stormwater related transactions. This fund is called the “Stormwater Utility” fund (Santa Clarita,
2003a). The cost figures in this fund were used for comparison purposes with costs submltted by
city stormwater staff.

8.2 COST DATA SUMMARY

Table 8-2 summarized the stormwater program costs for each cost category. Figure 8-1 shows
the relative distribution of costs among the categories. Since the city staff was unable to
distribute stormwater staff labor cost among the programs, it has been captured under Overall
Stormwater Program Management. -

Table 8-2. City of Santa Clarita Cost Assigned to Cost Survey Categories

Cost Survey Category . » Costs ($)
Construction Site Stormwater Runoff Control 74,995
lllicit Discharge Detection and Elimination (IDDE) . 114,831
Industrial and Commercial Management Programs 12,600
Overall Stormwater Program Management . 515,352
Pollution Prevention and Good Housekeeping for Municipal Operations 859,754
Post Construction Water Management in New Development and T 106,925
Redevelopment

Public Education, Outreach, Involvement, and Partlcxpatlon 49,130
Water Quality Monitoring o 3,300
Watershed Management 332,949

Total - : 2,069,836

City of Santa Clarita Cost by Category

Construction
- 4%

Watérshed Management 16% 6% IDDE

1% Industrial/Commercial
Overall Management 2% A '

-

. 2\ o509,  Overall Management
Post Construction 5% 25% , 2

Monitoring < 1%

41% Municipal Operations
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SECTIONEIGHT City of Santa Clarita

Figure 8-1. Distribution of Santa Clarita Stormwater Costs Among the Cost Survey
Categories.

8.2.1 Discussion of.Costs for Each Survey Category

Cost breakdown and calculations for each survey category are found in Appendix F, Table F-1.
The costs for each survey category are discussed in this section.

Construction Site Stormwater Runoif Control

The construction program cost was $74,995, which was 4 percent of total stormwater cost. The
construction program oversaw 64 active construction sites (City of Santa Clarita, 2003b). The
average cost was $1,172 per active construction site. The city performed 11,746 inspections, but
this reflects all inspections whether or not stormwater inspections were performed. Therefore, it
is not appropriate to normalize against number of inspections or compare the number of
inspections with other cities. (City of Santa Clarita, 2003b)

The cost of $74,995 was based on the assumption that all construction site mspectlons averaged a
percentage of time for stormwater 1nspect10ns This was applied to the cost of all 11,746
inspections whether or not stormwater issues were addressed in all 11,746, but since an average
was applied it was not necessary to eliminate non-stormwater inspections for cost estimation.
The cost of $74,995 is the best estimate available for the unknown number of stormwater
inspections performed in 2002/03.

The city provided an estimate of what the minimum effort might cost should stormwater
inspections be performed exclusively and not more often than what is required in the permit
(Cramer, personal communication, 6/24/04). Based on 64 sites, $99.21/hr for an inspector and
vehicle, and 2 hrs per site including travel, the minimum cost for all inspections was calculated
to be $12,699. This cost is not presented in the report, it is only presented to indicate that some
cities that perform stormwater inspections concurrently with other inspections are exceeding the
minimum requirements of the permit.

Illicit Discharge Detection and Elimination

The IDDE program cost was $114,831, which was 6 percent of total stormwater cost. The cost
for this program was attr ibutable to investigations. The average cost per investigation was $311.

Industrial and Commercial Management Programs

The industrial program cost was $12,600, which was less than 1 percent of total stormwater cost.
The industrial program had 110 inspections at an average cost of $115 per inspection.
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SECTIONEIGHT | City of Santa Clarita

Overall Stormwater Program Management

The overall management program cost was $515,352, which was 25 percent of total stormwater
cost. All of the stormwater staff cost was assigned to this category. The staff costs (including
overhead allocation) represent approximately 85 percent of the costs assigned to this category
‘and 21 percent of total stormwater cost. The other cost was $76,520 for development planning.

Pollution Prevention and Good Housekeeping for Municipal Operations

The municipal operations program cost was $859,754, which was 42 percent of total stormwater
cost. The two primary activities for this category were street sweeping and catch basin cleaning.
The average cost was $12 per curb mile swept and $170 per basin cleaning. Street sweeping cost
and catch basin cleaning cost are approximately 27 percent and 12 percent of total stormwater
cost respectively.

Post Construction Stormwater Management in New Development and Redevelopment

The post construction program cost was $106,925, which was 5 percent of total stormwater cost.
Post construction cost was primarily for capital costs, which included purchase of vehicles for
catch basin cleaning and ICID equipment (Cramer, personal communication, 6/24/04).

_ Public Education, Outr_ea_c_h,«.ln_voluemeht,, and Participation

The public education program cost was $49,130, which was 2 percent of total stormwater cost.
Public education and outreach activities often incorporated public involvement and participation
activities. This made differentiating cost between the categories 1mp1 actlcal Because of this,
the two programs were combined. , o

Water Quality Monitoring

The monitoring program cost was $3,300, which was less than 1 percent of total stormwater cost.
The total cost of monitoring was $3,300, which was for monitoring for diazinon at a single
location (Cramer, personal communication, 6/24/04).

Watershed Management

The watershed management progfam cost was $332,949, which was 16 percent of total
stormwater cost. This cost was for the stormwater share of GIS costs.

8.3 CONFIDENCE IN THE DATA

For the. city of Santa Clarita, confidence in the data ‘was high. The cost data was found in the
annual reporting forms. Through personal communication (Cramer, personal communication,
4/22/04) with city staff, a couple of adjustments to these numbers were made. These figures
were later verified by accounting system reports and comparisons to the CAFR.
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SECTIONEIGHT City of Santa Clarita

Since the city of Santa Clarita had a fund (Stormwater Utility) set up to account for overall
stormwater expenditures, the level of confidence in the data was increased. This was because a
comparison could be made between CAFR cost figures and those submitted by city staff. Total
expenditures for the Stormwater Utility fund were $2,869,025, while total stormwater costs
submitted by city staff in the annual reporting forms were $2,219,860. Non-stormwater
compliance activities totaled $649,205, which exactly accounts for the difference. Because of
this match with CAFR expenditures, the level of confidence in the data was increased.

47

NPDES Stormwater Cost Survey
January 2005

ABBUEES



48 (blank) NPDES Stormwater Cost Survey
January 2005



SECTIONNINE Analysis

Analysis of the cost survey results and comparisons to costs published independent of this survey
are presented in this section. Backup calculations for the analysis presented in this section are in
Appendix G. Costs are analyzed by aggregating costs for all cities and by comparing costs
between individual cities.

Aggregate cost is the sum of all costs for all cities in this survey.- Aggregating costs results in
one cost number for total stormwater costs for all programs surveyed. This number is
normalized by the number of households for all cities to calculate an average cost per household.
Aggregate costs are broken down into each cost category in Section 9.2. Aggregate costs are
presented by cost category and by whether they were enhanced, new, or existed prior to the first
stormwater permit.

To take into account the size of the city when making comparisons, costs are normalized by
number of households. Number of households was used to normalize costs in other studies.
Households were selected because it is the most common cost factor from other studies.
Quantitative analysis of cost factors that may affect cost per household are presented in
Appendix G.

Section 9.4 presents a breakdown of both aggregate costs and individual city costs into the cost
classifications of new, existing, and enhanced.

9.1 COSTPER HOUSEHOLD
Table 9-1 presents the number of households for the cities surveyed.

Table 9-1. Number of Households for Surveyed Areas

Area Households
City of Corona 39,271
City of Encinitas 23,843
City of Fremont 69,452
Fresno-Clovis Metropolitan Area’ 195,311
City of Sacramento 163,957
City of Santa Clarita 52,442

1. The sum of the number of households for city of Clovis, city of Fresno, and the portion of Fresno
County served by the FMFCD, which was calculated using the population of Fresno County served by
the district, 63,000 (Pomaville, e-mail communication, 9/13/04), and average persons per household for
the county (Www.census.gov).

Normalized costs are presented in Table 9-2. Annual total cost per household ranged from $18
to $46 for the six cities. The small data set limits the statistical conclusions which may be
drawn. Some anecdotal observations are presented below. These costs, ordered by the size of
the city, are displayed in Figure 9-1.
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The “true” mean in Table 9-2 is based on the sample of all households in the surveyed
municipalities. It is calculated by dividing the total stormwater costs of all cities by the number
of households of all cities in this survey. This gives a true average cost per household, while
averaging the six cost per household values assigns equal weight to each city regardless of how
many households are in each city. ’

- Table 9-2. Summary of Normalized Stormwater Costs for Municipalities

CostHousehold

Municipalities Municipality Description ($)
City of Encinitas Coastal tourism, small city ' 46
City of Fremont Bay Area, moderately integrated countywide program 45
City of Santa Clarita  Tourism and industrial 39
City of Corona - Industrial 32
City of Sacramento Pumped stormwater, large city : 29
Fresno-Clovis 65-90% infiltration, fully integrated multi-city program ‘ 18
Metropolitan Area . j
Summary Statistics

Mean of the six values for each city . 35
Median of the six values for each city 36
Standard Deviation of the six values for each city - 11
True Mean' ‘ ' ' 29

1. The “true” mean is the aggregate stormwater cost for all cities surveyed divided by the aggregate number of households

9.1.1 Going Beyond Minimum Requirements

i In some cases, programs in the California survey appeared to go beyond the minimum
requirements of the permit. The cost of this additional effort was not included when it could be
identified or estimated, such as street sweeping in Sacramento that was above the permit required
frequency. Including the total cost of the street sweeping program the cost per household for
~ Sacramento would increase $1.69. In some cases the additional effort could not be estimated.
"This was particularly true when stormwater activities were combined with activities that
occurred more frequently than the permit requirement for the stormwater activities, such as when
stormwater construction inspections for Santa Clarita were performed at every construction -
permit inspection.and ‘these permit inspections occurred more frequently than the permit
requirement. - :
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Cost Per Household Comparison
Ordered by Population
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Figure 9-1. Cost per Household Compafison of Each Surveyed City.

9.1.2 Qualitative Discussion of Costs per Households

Qualitative discussion is provided here because quantitatively explaining the variation of costs
per households was not successful (see Appendix G for quantitative analyses).

The FCMA had the lowest cost per household. The actual range of costs may be a smaller than
what is reported in Table 9-2 because FCMA is at the bottom of this range and FCMA may not
have accounted for all cost as well as other survey participants. Recall that the costs for the
cities of Fresno and Clovis were based on budgeted numbers. Though the FCMA cost data
collected is within the quality expectations of the study team, accounting of actual expenditures
may have increased the cost for the FCMA, and decreased the range of costs found in this
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survey. However, even if such increases were found, FCMA costs per household would remain
substantially lower than the other cities. The following factors are thought to contribute to the
FCMA costs limit costs being lower than the other survey results:

e flood control and stormwater quality basins are combined,

e land was set aside for water projects,

climate helps infiltration due to infrequent storms and low annual rainfall,

lower land cost compared to other cities,

FMFCD owned land needed for basins prior to storm water permits requiréments,
topography lends to drainage of urban areas to post-construction BMPs, and
highly permeable soils allow extensive use of infiltration.

\

These factors are unique or more prevalent for FCMA than for the other cities surveyed.
Excluding the FCMA as an ideal situation, the range of cost is tighter, $29 to $46 per household.

As see in Table 9-2, variation in cost from the other cities is not obviously explainable by the
factors of size, location, tourism, and integrated co-permittee programs. These factors are
discussed in the following: :

Size: Size does not seem to be important as the large cities of Fremont and Sacramento occupy
opposite sides of the cost range. Further, Encinitas, population 58,014, and Fremont, population
203,413, had almost 1dentlcal cost per household The affect of size on cost per household is
" shown in Figure 9- 1 " | .
Location: Northern versus southern parts of the state do not seem important; however, though it
may be coincidental with such a small sample size, the highest cost per household, Encinitas,
was adjacent to coastal waters and the next h1ghest Fremont, is adjacent to South San Francisco
Bay.

Tourism: A high dependence on tourism may increase visibility of stormwater problems, such
as beach closures and litter. This may not be a very important cost factor because Fremont and
Encinitas have very similar cost per household and yet Encinitas seems to have a far greater
reliance on tourism.

Integrated programs: An integrated program is one in which an overseeing agency establishes
a common approach in implementing stormwater activities. Certainly in the case of FCMA, an
integrated program seems to be an important factor. No other city surveyed had a program in
which a single agency implemented a comprehensive plan for post-construction stormwater
control for all permittees as did FMF CD for the FCMA. This integration may contribute to .
relatively low cost per household however, on the other extreme of the cost range was Fremont,
‘who participates in the Alameda County Clean Water Program.

Not all qualitative factors could be discussed here. Cyre (1983) reports on other qualitative
factors that often affect how much a city spends on stormwater activities. Besides the factors
-discussed above, perceived equity, public acceptance (i.e. willingness-to-pay), and jurisdictional
considerations are expected to have an influence on costs.
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SECTIONNINE " Analysis

9.2 AGGREGATE COST BREAKDOWN BY COST CATEGORIES

The distribution of total stormwater costs among the cost categories is shown in Figure 9-2.
Note that pollution prevention costs are subdivided into the percent of cost attributed to street
sweeping and the percent for all other pollution prevention activities.

Distribution of Aggregate Cost Among the Cost Categories

Construction
Monitoring Watershed 4% IDDE
6% Management 2% Industrial and

2% Commercial
3%
Public Education
5%

Overall Management
Post Construction —— 14%
2%
Pollution Prevention Pollution Prevention
(Street Sweeping only) (w/out sweeping)
41% 20%

Figure 9-2. Distribution of Aggregate Costs among Cost Categories

9.3 NEW, EXISTING, AND
- ENHANCED COSTS

3

Costs for all stormwater activities were
identified as new, existing, or enhanced
according to the extent that the activity existed
before the first stormwater permit. New costs
are for activities that are exclusively a result of
compliance efforts with the stormwater permit. =
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Existing costs are for activities that predated stormwater permits. Enhanced costs are for existing
activities that were increased due to permit requirements. Street sweeping is a common example
of an enhanced activity. Enhanced costs really consist of an unknown fraction of existing and

- new costs. In the street sweeping case, it seems that the majority, if not all street sweeping costs

for some cities, preexisted stormwater permits. Other cases may be similar. Enhanced costs
include street sweeping, drain and channel cleaning, and pump station cleaning. Enhanced costs
are the total costs for the impacted activities, and not just the increase in cost. Table 9-3 shows

" the percentage of stormwater costs attributed to new, existing, and enhanced for each city. The

distribution of aggregate cost among these classifications is shown in Figure 9-3.

Distribution of Aggregate Cost Between New, Enhanced, and Existing Costs

Existing
2%

Enhanced
59%

New, Enhanced, and Existing are determined by w hether the cost existed prior to the first stormw ater
permit. Enhanced cost existed, but permit requirements caused an increase in cost. Enhanced costs are
the total cost for the impacted activities, and not just the increase in cost.

Figure 9-3. Breakdown of Aggregate Costs into New, Existing, and Enhanced Costs

It was proposed in meetings of the TAG that cities with utility fees for stormwater may be less
likely to have a high percentage of enhanced costs. This was not observed in the cities surveyed.
In fact, cities with a stormwater fee happen to have a larger percentage of ‘enhanced’ costs, but
the observation is not conclusive due to limited sample size. This observation is shown in Table

9-3. ' ‘
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SECTIONNINE Analysis

Table 9-3. New, Existing, and Enhanced Cost for Each City

Municipality or % % % Utility
Area Existing Ex. Enhanced En. New New Total Fee
City of Corona 37,651 3% 651,850 52% 561,365 45% 1,250,866 no
City of Encinitas 16,250 1% 490,786 45% 580,002 53% 1,087,038 no
City of Fremont 200,000 6% 1,915,836 62% 985,605 32% 3,101,442 yes
Fresno-Clovis Area 57,539 2% 2,211,196 63% 1,206,295 35% 3,475,029  vyes
City of Sacramento 0 0% 3257674 68% 1,562,299 32% 4,819,973 vyes
City of Santa Clarita 50,403 2% 809,351 39% 1,210,082 59% 2,069,836 yes
Total 361,842 9,336,694 6,105,648 15,804,184

All the enhanced cost activities are under the Pollution Prevention cost category. Of the 59
percent of aggregate cost attributable to enhanced costs, 70 percent was for street sweeping.
Figure 9-4 shows the distribution of enhanced cost among the pollution prevention activities.

Enhanced Costs' by Activity

Pump station
cleaning Other O&M
4% <1%

ol N

Drain/channel/
inlet cleaning
26%

_Street sweeping
70%

1. Enhanced costs, which is 58% of all costs, has an unknown
breakdown between new and exisiting costs '

Figlire 9-4, Breakdown of Enhanced Costs by Stormwater Activity
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Existing costs, while only two percent of all cost, are mostly pollution prevention costs as seen in
Figure 9-5. A single activity for one city, litter and debris removal for the city of Encinitas,
accounts for 66 percent of the existing pollution prevention cost for all cities.

Existing Cost by Category

Post
Construction
16%

Pollution
Prevention
84%

Figure 9-5. Breakdown of Existing Costs by Cost Category

New costs include cost from all categories. One hundred percent of all categories under “new”
~ were identified as new cost, except for post construction and pollution prevention. Figure 9-6
shows the distribution of new costs among the cost categories.

New Cost by Category

Watershed : .
) Construction
Management 1%
6% ’

IDDE
4%

Industrial and

Monitoring
6% ‘ /

Commercial
8%
Public .
Education
13%
Post
Construction Overall
3% Pollution Management
Prevention . 37%
2%

Figure 9-6. Breakdown of New Costs by Cost Category
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The distribution, among new, existing, and enhanced, of aggregate cost for all cost categories is
shown in Table 9-4. Figure 9-7 shows average cost per household for all stormwater costs and
for only new stormwater costs.

Table 9-4. Distribution of Aggregate Cost Category between New, Existing, and Enhanced
Classifications’

% New % Existing % Enhanced®
Construction 100% 0% 0%
IDDE 100% 0% 0%
Industrial and Commercial 100% 0% 0%
Overall Management 100% 0% 0%
Poliution Prevention 1% 3% 96%
Post Construction 78% 22% 0%
Public Education 100% 0% 0%
Monitoring 100% 0% 0%
Watershed Management 100% 0% 0%

1. New, Enhanced, and Existing are determined by whether the cost existed prior to the first stormwater permit. Enhanced
cost existed, but permit requirements caused an increase in cost. )

2. Enhanced costs are the total cost for the impacted activities, and not just the increase in cost and as such, enhanced costs
are made of unknown distribution between new and existing costs.
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Average' Cost Per Household Comparison between all
Stormwater Costs and for New Stormwater Costs

N w
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Aggregate Cost per Household ($)

_.allcosts L _ . .. hewcosts

Cost Scenarios

1. Average cost per household is the aggregate cost divided by the aggregate number of
_ households. . -

Figure 9-7. Comparison of Aggregate Cost per Household for All Costs and for New Costs

9.4  DISCUSSION OF STORMWATER COSTS FOR SELECTED COST
CATEGORIES

Noteworthy observations of costs for select categories are presented in this section. Only a
qualitative discussion is warranted due to insufficient data.

Overall Stormwater Management: This category included legal fees. Appellant fees are
excluded, but legal advice on program implementation and response to citizen suits are included.
It is assumed that if legal fees are incurred, it is a cost of running a stormwater program. Legal
costs were always less than 18 percent of the total cost of this category. '

Pollution Prevention: Street sweeping accounts for 68 percent of the cost of this category as
seen in Figure 9-8. The unit cost of street sweeping was a commonly asked question during TAG
reviews. A summary of street sweeping statistics is presented in Table 9-5. No explanation was
identified for the variation in street sweeping costs, though it does not exceed the estimated cost -
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from the Rouge River study (see Section 9-6 for comparisons). One suggestion not observed in
the data is that frequency has an effect on unit cost because more frequent sweeping increase cost
efficiency. Table 9-5 shows unit cost of street sweeping and approximate frequency sorted by
unit cost. Clearly, differences in street sweeping practices, such as sweeper speed, will affect

costs.

Pollution Prevention Cost by Activity

Other activities
22%

Pump station
cleaning
4%

Street sweeping

Drain,channel,
and inlet
cleaning

6%

68%

Figure 9-8. Breakdown of Pollution Prevention Costs by Activity.

Table 9-5. Street Sweeping Statistics for Municipalities

Street Cost Per Curb Estimated
Sweeping Annual Curb Mile Swept Annual
Municipality Costs ($) Miles Swept  ($/curb mile) Frequency2
Fremont : 1,915,000 31,405 61 12
Sacramento 1,322,748 26,450 50 12
Encinitas 117,962 5,832 20 12
Corona 414,215 20,877 20 26
Fresno-Clovis Area’ 2,193,296 142,411 15 12
Santa Clarita 557,443 . 46,800 12 50

1. A breakdown of costs and number of miles swept for the cities of Fresno and Clovis can be found in

Appendix Table D-5. Frequency for the city of Fresno was found at

http://www.fresno.gov/public_utilities/sanitation/cleanup_street_clean.asp.

2. When an average frequency was not available, frequency was taken as the frequency for residential areas.

Post Construction: Post Construction costs are expected to increase dramatically as cities move
into full implementation of SUSMP type requirements for new development and redevelopment.
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The reported costs are particularly misleading for cost projecti'on purposes since the research
coincides with the start of SUSMP type requirements implementation.

9.5 LIMITATIONS

The information pfesented is anecdotal. It should not be used to establish a measure of
compliance because of the lack of quantitative explanatlons for the observed variability in cost
per household.

9.6 COMPARISONS TO OTHER STUDIES AND SURVEYS

The normalized costs from this cost survey were compared to outside literature (e.g. studies,
professional papers, conference proceedings, etc.). Other cost sources include, the NAFSMA
survey of Phase II costs, the USEPA review of cost submitted in Phase I permits, the Rouge
River National Wet Weather Demonstration Project, street sweeping costs for the city of San
Antonio, and projected cost (based on actual expenditures) for the city of Los Angeles. It i$
important to recognize that the study team did not establish the quality of this other data.
However, in some cases literature data could be excluded based on the available information.
" For. example, flow conveyance costs were not included in the California survey; but in some
cases they were reported as stormwater costs in other studies, such as the Black and Veach
 “stormwater utility” survey (2002). This could be because stormwater cost estimates are used to

develop a single fee that is used to fund both conveyance and NPDES permit compliance
activities. : :

9.6.1  Current Los Angeles Cost Estlmate

Staff of the Los Angeles Regional Water Quality Control Board estimated the cost to comply
with the Los Angeles County municipal storm water permit. Using the estimation method
believed to be most reliable, Radulescu and Swamikannu (2003) estimated cost per household to
be $18. It does not appear that stormwater conveyance costs were included in these costs.

9.6.2 National Association of Flood and Stormwater Management Agencies (NAFSMA) Survey

The USEPA report “Economic Analysis of the Final Phase II Stormwater Rule” contains a
summary of costs from two separate efforts to estimate Phase II cost per household. The first is
the results of a survey stormwater costs for 56 Phase II municipalities performed by NAFSMA.
- The NAFSMA survey of five cost measures represents the six minimum measures of the Phase II
regulations because two measures seemed to have'been combined: 1) Public Education and
Outreach and 2) Public Involvement and Participation.

The second effort presented in the USEPA report is that of a review, performed by USEPA, of
26 Phase I municipalities. These 26 municipalities were chosen they were relatively small Phase
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I cities, they were nearly in the first permit term, and they had cost published in their annual
reports.

The California survey results for the same five minimum measures were extracted to compare to
the NAFSMA survey and the EPA review in Table 9-6. The costs were adjusted to 2003 dollars
using the Consumer Price Index Urban (U.S. Bureau of Labor Statistics, 2005).

Table 9-6. Stormwater Costs per Household for Six! Minimum Measures from the
California Survey, the NAFSMA? Phase II Survey, and the USEPA review of Phase I
Annual Reports (USEPA, 1999)

Median
Study (50%) ($) Mean ($) Max ($)
Adjusted California Survey® 24 26 35
NAFSMA Phase il Survey® 463 10 61
EPA Phase | Survey® 3.16 10 67
1, Public Education and Outreach and Public Involvement and Participation were assumed combined for the NAFSMA

survey.

2. NAFSMA: National Association of Flood and Stormwater Management Agencies

3. Based only on costs from cost categories that correspond to the six minimum measures

4, NAFSMA survey based on 56 Phase II respondents to a survey on stormwater costs for five minimum measures.
Values adjusted to 2003 dollars.

5. EPA results based on a review of 26 annual reports for smaller Phase I cities that were nearly in their first NPDES
term so that costs would be more representative of Phase II programs. Vatues adjusted to 2003 dollars.

9.6.3 Rouge River National Wet Weather Demonstration Project (Furguson, 1997)7

This study collected cost information for stormwater runoff controls. Total stormwater costs for
municipalities in the Rouge River project were not reported. Costs were available for municipal
operations and for public education. These costs are not presented here because further
information is needed to indicate how the California cities compare to the Rouge River
programs. First, unicipal operations often include flood conveyance costs and without further
information, cost comparisons are not appropriate. Second, without knowing the total
stormwater cost of these cities, comparison to individual programs are not presented because
cities may focus on different stormwater programs (different cost categories) based on local
concerns. This may be especially true of public education costs.

Costs were also available for street sweeping. The Plymouth Township street sweeping costs
were reported at $78/curb mile. This number can be compared to the range of cost per curb mile
in the California survey, which was $12 to $61 per curb mile. Also, the reported cost range for
contracted street sweeping costs for the Rouge River project was from $149 to $172 per curb
mile. It was not investigated why contracted street sweeping is so much higher.

7 All Rouge River costs were presented in 1997 dollars and these were converted to 2003 dollars.
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9.6.4 San Antonio Street Sweeping Costs

The city of San Antonio is reported to spend $3.5 million on.street sweeping (Brazozowski,
2004). The city of San Antonio estimates that around 45,000 curb miles were swept (Martinez,
2004). This results in a cost per mile swept of $78. The highest cost per mile from the California
survey was $61, indicating costs per mile from the survey are reasonable despite a wide range.

’
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This section discusses the significance of cost survey results and suggests standards for reporting
cost and activities performed. These suggestions are meant to build the dataset necessary to
make management decisions on stormwater program implementation.

10.1  SIGNIFICANCE OF SURVEYED STORMWATER COSTS IN CALIFORNIA

The range of 2002/03 fiscal year stormwater costs for the six municipal areas® surveyed was $18
to $46 per household. This only provides a snap shot of costs in 2002/2003 of good California
Stormwater programs. Costs will change as requirements change with each new permit.

A specific example of increasing permit requirements is TMDL compliance. TMDL costs are
sometimes addressed within the implementation plans or the cost to achieve water quality
objectives may already be addressed in 305 (b) reports’. Since TMDL requirements will be
added to stormwater permits, these cost estimates are an indication of how permit compliance
costs will be increasing. However, TMDL allocations may be distributed to a variety of sources
besides stormwater, thus stormwater treatment will not bear the entire burden of restoring
beneficial use to impaired waters. '

Another factor affecting cost in the near term is the increased level of attention given to Standard
Urban Stormwater Mitigation Plans (SUSMPs). Post-construction costs in particular are
expected to increase significantly, but that cost may be borne by developers and contractors
rather than municipalities.

Although compliance with construction and industrial permits is discussed in stormwater
permits, the costs for municipalities to comply with these permits are not addressed in this report.

10.2 SUGGESTIONS FOR REPORTING COSTS AND ACCOMPLISHMENTS

Current variability in the organization and content of the data submitted by the cities indicates
standards for reporting costs and stormwater activities are needed to allow accurate cost
comparisons to be made between stormwater activities. This cost information is crucial in
making management decisions regarding which stormwater activities should be implemented.

8 The Fresno-Clovis Metropolitan Aréa includes the stormwater costs of the cities of Fresno and Clovis.

““Bven if TMDL plans do not address cost, Section 305 (b) states “each State shall prepare and submit....a report
which shall include...an estimate of the environmental impact, the economic and social costs necessary to achieve
the objective of this chapter in such State, including an estimate of the costs of implementing such programs”. First,
assuming all 303 (d) listed waters are a subset of 305 (b) waters, it could be assumed that the CWA requires a cost
analysis for TMDL implementation plans (which is interpreted as “each State shall prepare...”. Otherwise it seems
to be required in the State’s “305(b) report”, Either way, analysis of the cost to restore water quality may be an
ongoing requirement. .
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~ broken down into stormwater programs.

The following recommendations for cost reporting are only the first step in the process of
developing consistent cost reporting. This process includes notifying cities of reporting goals,
receiving feedback and data from the cities, reviewing reported costs for quality and con51stency, '
and providing feedback to the cmes

10.2.1 Current Variability

In this survey, there seemed be inconsistent reporting and tracking of stormwater activities and
associated costs. This could be from differences in the reporting requirements for each permit.
The reasons for these differences were not investigated; however, some possibilities are
discussed. One reason may be that interest in cost may vary between RWQCB jurisdictions.
Also, cost tracking systems used by the cities may not be designed to accurately track stormwater
costs by activity. According to a survey conducted in 2001-2002, only 50 percent of 122
surveyed stormwater utilities said that their accounting system permitted cost tracking by
operating activity (e.g. inlet cleaning) (Black and Veatch, 2002). Also, Radulescu and
Swamikannu (2003) note that current governmental accounting standards do not require a
distinction of stormwater costs. This was confirmed by a review of these standards by the study
team.

10.2.2 Proposed Data Tracking and Repor’ting

A separate fund to account for stormwater related expenditures would provide cmes with a

starting point for stormwater cost collection. Cities would
be able to use this fund for stormwater related expenditures .
needed for annual stormwater report preparation. It is
important that the fund distinguish between stormwater
permit compliance costs and stormwater conveyance costs.
Having a fund in place also means that the costs reported in
the fund would be subject to independent audit on a yearly
basis, which would increase the level of confidence in
reported cost figures. Stormwater costs should be further -

For all programs, there are several costs that should be
tracked for each cost category discussed below. The cost for labor of stormwater staff and
benefits should be tracked for each program or allocated to each program on a reasonable basis.
Direct costs (e.g. phone, field and office supplies, etc.) and depreciation costs (e.g. vehicles and
equipment) should also be tracked for each program. Finally, overhead allocation for the entire -
stormwater program should be distributed to each cost category. Overhead allocation is often
estimated by the cities as a straight percentage of labor cost and includes building fees, payroll,
human resources, legal, administration, and other costs that provide ancillary support for
stormwater activities. :

As with costs, accomplishments should be tracked to support stormwater management decisions.
The ultimate goal is to be able to compare cost benefit between stormwater programs and
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activities' . Reporting accomplishments in terms of receiving water quality benefit is ideal, but
currently unrealistic. :

Suggested cost categories and what activities they cover are discussed in the following sections.

Construction Site Stormwater Runoff Control

Stormwater permits require cities to implement construction programs that minimize the
negative impacts of construction on MS4 stormwater quality. This is commonly accomplished
by establishing city ordinances that give the city the legal authority to implement to program.
This is a parallel and separate effort from the statewide construction permit issued by the
SWRCB. The construction program assists contractors and developers in following appropriate
USEPA guidelines for construction sites. Cities accomplish this by instituting ordinances,
inspecting sites and providing training to contractors and city inspectors. The USEPA activities
that apply to construction sites are divided into four different categories: runoff control, sediment
control, erosion control, and good housekeeping. Runoff control activities include minimizing
clearing, stabilizing drainage ways, and installing check dams, berms, grass-lined channels, and
riprap. The sediment control category includes installing perimeter controls, installing sediment
trapping devices, installing drain inlet protection. Erosion control activities include stabilizing
exposed soils, permanent seeding, installing sod, soil roughening, protecting steep slopes,
geotextiles, gradient terraces, soil retention, temporary slope drain, protecting waterways,
temporary stream crossings, vegetated buffers, phase construction, construction sequencing, and
dust control (USEPA, 2004).

rarN ~F o at at 43 1t
Cost of stormwater inspections at construction sites, the number of inspections performed, and

the numiber of active construction sites should be tracked. Only inspections should be tracked
when stormwater issues are being addressed by a part of the inspection. It is suspected that some
building inspectors still count inspections toward stormwater for latter phases of projects, such as
interior building work, that has little impact on stormwater. This should be avoided.

Cost of training provided to inspectors and contractors should be tracked, including the cost for
the participating inspectors to attend the training. The number of person-hours trained should be
tracked for stormwater staff inspectors because the city must pay for each city staff member
attending training: For contractor training, the number of training hours provided (regardless of
group size) should be reported because the cities do not pay for the contractors to attend as they
do for city staff.

lllicit Discharge Detection and Elimination

The IDDE program seeks to identify and eliminate illicit discharges to the storm sewer system.
This is done by inspecting connections to the storm sewer system and requiring landowners to
remediate illegal discharges. Common IDDE problems include failing septic systems,

10 A subcommittee of the California Stormwater Quality Association (CASQA) is working on developing guidelines
for program effectiveness evaluation.
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industrial/business connections, recreational sewage, and sanitary sewer overflows. Costs
relating to the activities of identifying illicit connections, wastewater connections to the storm
drain system, and 1llegal dumping should be reported in thls category (USEPA, 2004).

For the IDDE program, the cost of inspections for 1111c1t connections and d1scharges to the
stormwater drainage system and the number of inspections should be tracked. Like construction,
it is difficult to account for stormwater costs because many activities performed. by mspectors
serve other purposes, such as inspection of the sanitary sewer system.

Cost of training provided to inspectors should be tracked, including the cost for the participating
inspectors to attend the training. The number of person-hours trained should be tracked for
stormwater staff inspectors in order to effectively allocate overhead cost. .

Industrial and Commercial Management Programs

Similar to the construction program, the industrial and commercial program uses the
development and enforcement of city ordinances to minimize pollution of MS4 stormwater.
 Examples of practices employed by. facilities include good housekeepmg such as covered
~material storage, emergency spill equipment, facility sweeping, no hosmg off” into storm
drains, and secondary containment of industrial materials. :

For the industrial and commercial program, the cost of inspections should be tracked as well as
the nuomber of industrial and commercial facilities, Alqn the cost of. fmining provided to .

TLIMILITU VL Uk (7588512 4

inspectors should be tracked, including the cost for the partlclpatlng inspectors to attend the *
training. The number of person- -hours trained should be tracked for stormwater staff inspectors.

- Overall Stormwater Program Management

.. The costs in this category are for stormwater staff costs that could not be allocated to the other
cost categories. It includes costs associated with development and oversight of the. entire
stormwater program. Also, costs for management plans, NPDES fees, reporting, mail, legal
support, travel, conferences, printing, producing manuals and handbooks, and other non-labor
costs are included that could not be allocated. Normalization for this category is not practical
because of the wide variety of activities, and because very few of these activities can be
numerically quantified. ‘

Pollution Prevention and Good Housekeeping for Municipal Operations

" This program includes costs for source control activities relating to pet waste collection,

automobile maintenance, vehicle washing, illegal dumping control, landscaping and lawn care,

pest control, parking Iot and street cleaning, roadway and bridge maintenance, septic system

controls, storm drain system cleaning, and alternative discharge options for chlorinated water.

Costs for materials management would be for alternative products, hazardous materials storage,

road salt application and storage, spill response and prevention, used oil recycling, and materxals
management (USEPA 2004).
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For this program, the cost for street sweeping and the number of curb miles swept should be
tracked. Also, the cost for drain line and channel cleaning, pump station cleaning, and similar
activities along with their associated activity statistics (e.g. Ibs. of debris removed) should be
tracked. .

Post Construction Stormwater Management in New Development and Redevelopment

This program assures that private developers implement post-construction BMPs (treatment
BMPs'! and permanent source control BMPs). This program also includes maintenance of post-
construction BMPs on city-owned property. This cost is included, because unlike the
construction and industrial programs, post-construction requirements are not regulated by a
separate permit.

Treatment BMPs include ponds, dry extended detention ponds, wet ponds, infiltrations practices,
basins, trenches, porous pavement, filtration practices, bio-retention, sand and organic filters,
vegetative practices, stormwater wetland, grassed swales and filter strips, runoff pretreatment
practices, catch basins and inserts, in-line storage, and manufactured products for stormwater
inlets. Source control' or source reduction BMPs include the following activities: experimental
practices, alum injection, on-lot treatment, better site design, buffer zones, open space design,
urban forestry, conservation easements, infrastructure planning, narrower residential streets,
eliminating curbs and gutters, green parking, alternative turnarounds and pavers, BMP inspection
and maintenance, ordinances for post construction runoff, and zoning (USEPA, 2004). If the city
performs these activities in-house, the costs should be included in this category.

A

Public Education, Outreach, Involvement, and Participation

Education and outreach to homeowners would cover topics such as lawn and garden care, water
conservation practices, pet waste, trash management, and proper disposal of hazardous waste.
General outreach would include outreach relating to commercial activities, tailoring outreach
programs to minority and disadvantaged communities and children, classroom education, and
educational materials. Outreach relating to new development and existing development would
include low impact development, educational displays, pamphlets, booklets, and utility stuffers,
media, promotional giveaways, and pollution prevention for businesses. Relating to public
involvement and participation, activities would include storm drain marking, stream cleanup and
monitoring, volunteer monitoring, reforestation programs, wetland plantings, adopt-a-stream
programs, watershed organization, stakeholder meetirigs, attitude surveys, and community
hotlines (USEPA, 2004).

' Treatment BMPs have been called structural BMPs, but the term ‘treatment BMP’ is preferred since source
control BMPs often have structural components. '

12 The USEPA defines these as “nonstructural”, but some source controls such as bgrms and material covers and
many erosion controls are structural so the term source control or source reduction is used in this report.
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Itis unclear at this time of the utility of tracking specific costs of this progfam and how they may
be related to water quality improvements. .

Water Quality Monitoring

The program tracks costs related to monitoring or both stormwater and receiving water quality.
These costs cover preparation of monitoring plans, sample collection, sampling equipment,
laboratory analysis, data analysis, and reporting. '

Watershed Management

This program can be used to track cost for watershed meetings, meeting with stakeholders, and
development of watershed management plans. It may also be an appropriate category for
coordination costs for TMDL planning. '

Conclusion on Category Recommendations

It may prove that costs cannot be reported as suggested. Flexibility in compliance is an
important aspect to cost effectiveness, however, too much flexibility in reporting requirements
~ generates a useless dataset. At a minimum, it is suggested that annual reports throughout the
state follow a standard format for cost reporting, whether the one suggested here is followed or

B N T N,
oL

10.3 TAG RECOMMENDATIONS FOR COST TRACKING

The TAG proposes that if the permittees have a correct cost accounting/reporting system, they
would be granted an additional quantity of points towards their receipt of a grant under a
state/federal program; for example, Section 319(h) grants are evaluated on a point ranking
system that is established by a state. If the cost accounting/reporting information were tabulated
pursuant to the state's suggested format, that applicant would receive a bonus allotment equal to
a boost in total points of approximately 15 percent. This would alert permittees to the benefit in
competing for these grants as a prerequisite to establishing the appropriate cost accounting
system.  The proposed system would benefit from review and acceptance by the California
League of Cities.
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Acronyms

ACCWP: Alameda Countywide Clean Water Program
BMP: best management practice]3

CAFR: Comprehensive Annual Financial Report
CASQA: California Stormwater Quality Association
CFR: Code of Federal Regulations

CPR: Coalition for Practical Regulation

CSUF: California State University, Fresno

CSUS: California State University, Sacramento
CWA: Clean Water Act

DAMP: Drainége Area Master Plan

FCMA:: Fresno-Clovis Metropolitan Area

FMFCD: Fresno Metropolitan Flood Control District
GIS: Geographic Information System

IDDE: Illicit Discharge Detection and Elimination

IPM: integrated pest management

JURMP: Jurisdictional Urban Runoff Management Program

LAFCD: Los Angéleé Flood Control District

LARWQCB: Los Angeles Regional Water Quality Control Board

MEP: maximum extent practicable

MS4: Municipal Séparate Storm Sewer System

NAFSMA: National Association of Flood and Stormwater Management Agencies

NPDES: National Pollutant Discharge Elimination System

13 BMP, as used in this report, refers to conventional BMPs that operate without pdwer or operators. It does not

include advanced treatment.
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 OWP: Office of Water Programs

RWQCB: Regional Water Quality Control Board

SAR-DAMP: Santa Ana Regional Drainage Area Management Plan

-SQIP: Stormwater Quality Improvement Plan

SUSMP: Standard Urban Storm Water Mitigation Plan
SWMP: Storm Wa_ter Management Plan

SWPPP: Storm .Water Pollution Prevention Plan
SWRCB: State Water Resource Control Board

TAG: technical advisory group

TMDL: total maximum daily load

UCLA: University of California, Los Angel_es

USC: University of Southern California

USD: Union Sanitation District

USEPA: United States Envifonmcntal Protection Agency

' WERF: Water Environment Research Foundation
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Appendix A City of Corona

The backup calculations for the cost for each cost survey category in Section 3 and the sources of
the cost data are presented in this appendix. Tables generally are presented by sequentially
increasing levels of detail. Figure A-1 illustrates how data is shared throughout the tables.

Table A-1 contains all costs organized into the various standard cost survey categories. The
subtotals for each cost category are also presented in Section 3, Table 3-2. The remaining tables
(A-2 through A-12) present the detailed back-up information for the numbers in Table A-1.
Table A-1 is linked to the back-up tables by the table and item numbers in the ‘Source’ column.
Most of the cost information provided by city staff is listed in Table A-2. Item numbers
corresponding to the subtotals in Table A-2 were added to the left hand column to easily show
how the numbers are pulled forward to Table A-1. The right hand column in Table A-2 was
added to show how costs were allocated to the cost survey categories. Table A-1 entries that
were not taken directly from Table A-2 are found in Tables A-3 through A-12.

Table A-1 also provides statistics describing the level of effort for certain activities by
numerically representing what or how much was accomplished. References are provided within
Table A-1 for the activity statistics. Where relevant statistics are available, normalized costs are
calculated in Table A-1. Normalized costs are calculated by dividing the cost of the category or
activity by the activity statistic. .

For the city of Corona, labor costs of the stormwater staff are not distributed among the cost
survey categories. Instead, it is all captured under Overall Stormwater Program Management.
Thus, comparing costs with other municipalities where such costs are distributed, Corona’s
‘Overall Stormwater Management Program costs will be higher.

Detailed descriptions of how the costs were developed are contained in the following paragraphs.

| Construction Site Stormwater Runoff Control

The total cost of this category was $53,382. The costs of the construction runoff control
category include labor and vehicle usage expenses for inspections and meetings, vehicle usage
expense for stormwater staff for follow-up visits, training stormwater staff for construction, and
phone costs by stormwater staff. The labor and vehicle cost for inspections was taken directly
from Table A-2. These inspections were performed by the Inspection Division of the Public
Works Department (Michele Colbert, personal communication, city of Corona, 3/12/04).

The construction site inspectors also had weekly meetings that covered stormwater issues. City
staff estimated that an average-of 10 minutes per meeting were spent covering stormwater issues
(Michele Colbert, pers. comm., 3/12/04). Table A-8 calculates the cost associated with covering
stormwater issues in these meetings, assuming 50 meetings per year.

Follow-up visits for coordination and advisement were performed by the stormwater staff. Ag
mentioned before, these labor costs are not allocated to the construction category because it was
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City of Corona

Corona

Cost by Survey .
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Figure A-1. Corona Flowchart of Cost Tables

difficult for city staff to estimate the distribution of stormwater staff time to the various
categories. The allocation of vehicle usage by stormwater staff was estimated by percentages
provided by city staff (Michele Colbert, pers. comm., 3/12/04). This information was used in
Table A-3 in conjunction with the total cost in Table A-2 to estimate the cost of the vehicle for
the construction category. Likewise, the phone charges used on these visits were allocated to
construction in Table A-4.

A-2
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The city of Corona incurred employee training costs (item 26, Table A-2) that had a portion
allocated to the construction category in Table A-7 according to percentages provided by city
staff (Michele Colbert, pers. comm., 3/12/04).

City staff provided information regarding construction site inspections, which were summarized
in Table A-6. Total inspections were calculated in Table A-6 to be 564. The overall normalized
cost, calculated by dividing the total cost of the category by the number of inspections is
$95/inspection.

Illicit Discharge Detection and Elimination (IDDE)

The total cost of this category was $20,628. The IDDE program was implemented by the source
control division and public works inspection division of the city of Corona. The costs attributed
to this category were for the stormwater share of inspections performed by source control staff
and inspection staff for other illicit connections at industrial, commercial, and new development
sites (Table A-2). The source control inspection cost was developed by estimating how much
time inspectors took looking for illicit discharges while doing regular inspections of industrial
and commercial sites (3,050). Seventy such inspections were made during the 2002/03 fiscal
year. The normalized cost calculated by dividing the total cost of the category by the number of
inspections, is $295/inspection.

Industrial and Commercial Manageinent Programs

The total cost of this category was $89,916. This program used public works department staff to
perform inspections. This cost was taken directly from Table A-2.

As in the construction category, the stormwater staff had vehicle and phone usage expenses to
perform follow-up inspections and meetings for industrial facilities. These costs were based on
Table A-2, items 14 and 15 and the allocations were calculated in Tables A-3 and A-4.

Training of stormwater staff for this program was allocated according to Table A-7.

Overall Stormwater Program Management

The total cost of this category was $317,800. As discussed previously, stormwater staff costs
were not distributed to the other categories. Stormwater staff labor costs are found in Table A-2,
items 18 through 21. These costs are loaded costs that include salary, benefits, insurance, etc.
Office supplies, telephone, and postage are taken directly from Table A-2, items 24 and 25. The
cost of reporting was taken from Table A-2, item 34. ‘Reporting costs paid for updating the
Drainage Area Master Plan (DAMP). While not specifically required in the permit the
information contained in the report is. For example, the city must address flow velocity and
runoff value increases for new development (Permit, R8-2002-0011 section VIII.8-e). The
information in the DAMP also allows the city to track spills and identify regional BMPs. The
“administration services” charge is taken from Table A-2, item 27. This charge includes the
allocation to stormwater for buildings, payroll, accounting, legal, and other overhead oharges
(Michele Colbert, pers. comm., 3/12/04).

NPDES Stormwater Cost Survey A-3
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Appendix A . | - City of Corona

Pollution Prevention and Good Housekeeping for Municipal Operations

The total cost of this category was $720,222. The city of Corona contracted for street sweeping
services for 2002/03. These costs are shown in Table A-2, items 1 and 2. The number of curb
miles swept was provided by city staff as a stand-alone worksheet. This worksheet is reproduced
in Table A-11. The personnel cost of $14,000 (Table A-2, item 2) represents labor cost for the
city of Corona to oversee the street sweeping contractor. The cost per curb mile swept ($20) is
calculated based on total street sweeping costs.

Drain line and channel cleaning was performed in-house. The equipment rental, labor, and
vehicle rental costs are presented in Table A-2 (items 3, 4, and 5 respectively). The normalized
cost for this activity is based on the sum of these three costs and the total linear feet of
maintained channels and drain lines. The costs for each type of facility could not be separated.
Twenty-nine percent of the total linear feet was drain pipe and 71 percent was channels (Corona,
2003a).

Corona also incurred costs for hazardous material spill response. .Public works and fire
departments incurred costs implementing this program. These costs are calculated in Table A-9
and are based on a stand-alone worksheet provided by city staff reproduced as Table A-10. The
normalized costs for hazmat responses ($465/response) are based on the total costs divided by
the total number of responses.

Cost for the maintenance of the storm drain geogra_phw information system (GIS) was taken
directly from Table A-2.

The allocation of stormwater staff training expenses related to this category are calculated in
Table A-7, based on Table A-2, item 26. : S

The cost incurred by the fire department for implementing SWPPPs for its nine fire stations are
taken directly from Table A-2, item 23.- '

Post Construction Stormwater Management in New Development and Redevelopment

The total cost of this category was $13,509. The city staff identified two costs for this category.
Both are taken directly from Table A-2. The professional services costs were for a consultant
that advised the city on selection of post-construction BMPs. The drain inlet insert maintenance
cost was for 8 drain inlet inserts. The normalized cost calculation gives an approximate cost per
drain inlet insert of $563/insert. This normalized value is not. expected to be useful in comparing
program costs as part of this cost survey.

 Public Education and Outreach and Public Involvement and Participation

The total cost of these categories was $28,409. The city did not track these costs separately and
dividing the costs would be an artificial exercise (Michele Colbert, pers. comm., 3/12/04). All
‘the costs for these two categories were taken directly from Tables A-2 and A-12. The
descriptions for these categories in the annual report did not contain statistics that would be
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Appendix A | City of Corona

useful for normalizing the costs of these categories. This was confirmed in the meetings with
city staff.

Water Quality Monitoring

The total cost of this category was $7,000. The cost incurred for monitoring was for ad hoc
testing in support of the IDDE program. This cost can be found in Table A-2, item 31.

References

City of Corona. 2003a. “Comprehensive Annual Financial Report, 30 June 2003”
http://www.ci.corona.ca.us/depts/finance/cafr03/index.cfm (18 March 2004)

City of Corona. 2003b. “Santa Ana Watershed NPDES Municipal Stormwater Permit. Annual
Reporting Forms” Corona, CA. July
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‘Appendix A

City of Corona

Table A -2. Primary Cost Data for Corona

Item #

City of Corona Category

Cost Survey C'glttg(jory1

Street Cleaning/Sweeping
1 Annual Street Sweeping Contract Cost
2 Personnel Cost :
Storm Drain Cleaning
3 Equipment Rental
4 Personnel Cost
5 Motor Pool Rental
Public Education
6 Personnel Time
7 WRCOG - Clean Cities
8 County Implementation Agreement
Hazmat Reponse
9 Cost for Fire Dept.
Plan Check Activity
10 Plan Check Activity
Ordinance Enforcement Activities
11 Industria/Commercial Inspection & Follow-Up
12 Residential
13 Construction (Inspection Costs)
14 Motorpool (Explorer)
15 Phone
Code Compliance

16 Code Compliance

-Permit Administration.
17 Personnel Expenses:
18 Michele (100%)

19 Nabil (50%)

20 Ati (30%)

- 21 Tracy (10%)

22 Source Control (10%)

23 Fire Dept. (10%) .

24 Office Supplies and Publications

25 Telephone and Postage

26 Employee Training and Conference

27 Administrative Service Charges

28. Regional Water Quality Control Board

29 Professional Services

30 Public Education and Information

31 Laboratory Testing

32 Structural BMP

33 GIS Citywide Storm Drain Syste

34 Drainage Master Plan ‘
NPDES Facilities Mitigation

35 Facilities Mitigation

Total Cost

400,215 Pollution Prevention
14,000 Pollution Prévention

36,211 Pollution Prevention
188,856 Poliution Prevention
26,568 Pollution Prevention

O .
4,000 Public Education
12,063 Public Education

5,000 Pollution Prevention
0

80,674 Industrial
8,700 Public Education
46,184 Construction
8,388 See Table A-3
565 See Table A-4

0 .
94,476 Managemen
59,938 Management
34,874 Management
6,196 Management
11,007 lilicit Discharge
9,685 Pollution Prevention
730 Management
1,200 Management
2,210 See Table A-7
79,367 Management
18,516 Management
9,009 Post Construction
300 Public Education
7,000 Monitoring
0
" 6,300 Pollution Prevention
22,503 Management

4,500 -Post Construction

Total

. (Source: Colbert, pers. comm., 3/12/04)

1. Cost Categories Abbreviated According to the Following:

Construction: Construction Site Stormwater Runoff Control -

Illicit Discharge: lllicit Discharge Detection and Elimination

Industrial: Industrial and Commercial Management Programs

Management: Overall Stormwater Program Management

1,199,235
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Appendix A City of Corona

Table A ~2. Continued.
Pollution Prevention: Poliution Prevention and Good Housekeeping for Municipal Operations
Post Construction: Post Construction Water Management in New Development and Redevelopment
Public Education: Public Education, Outreach, Involvement, and Participation
Monitoring: Water Quality Monitoring
Watershed: Watershed Management

Table A-3. Distribution of Motorpool (Explorer) between Construction and Industrial/Commercial Programs

Cost " Source Percent Allocation Category Reference Allocated Cost
8,388.00 Table 2, ltem 14 95% Industrial/Commercial ~  Colbert, pers. comm., 4/28/04 7,968.60
8,388.00 Table 2, ltem 14 5% Construction Colbert, pers. comm., 4/28/04 419.40

Total 100% 8,388.00

Table A-4. Distribution of Phone between Construction and Industrial/Commercial Programs

Cost Source Percent Allocation Category Reference Allocated Cost
565.00 Table 2, ltem 15 95% Industrial/Commercial Colbert, pers. comm., 4/28/04 536.75
565.00 Table 2, item 15 5% Construction Colbert, pers. comm., 4/28/04 28.25
Total 100% : 565.00

Table A-5. Calculation of Inspections for Industrial Management Programs »
Site Type Source Annual inspections Reference ) Inspections

High Prlority . 600 1 Colbert, pers. comm., 3/12/04 600
Medium Priority 540 0.5 Colbert, pers. comm., 3/12/04 0 *
Low Priority 1,910 0.2 Colbert, pers. comm., 4/28/04 4] *

Totals 3,050 600

* inspections started In 03/04, not inspected in 02/03

Table A-6. Calculation of Inspections for Construction Site Stormwater Runoff Control Programs

Site Type : Number Annual inspections Reference ) Inspections

High Priority 6 24 Colbert, pers. comm., 3/12/04 . 144

Low Priority 35 ) 12 Colbert, pers. comm., 3/12/04 420
Totals : 41 564

Table A-7. Distribution of Employee Training Among

Cost Source Percent Allocation Category Allocated Cost
2,210.00 Table 2, ltem 26 33% Construction 736.67
2,210.00 Table 2, ltem 26 33% Industrial/lCommercial 736.67
2,210.00 Table 2, ltem 26 33% Municipal 736.67

Total 100% 2,210.00

(Source: Colbert, pers. comm., 3/12/04)

Table A-8. Cost of Fraction of Construction Inspectors Weekly Meetings Dedicated to Stormwater Issues

Dollar Amount

Description or Statistic Reference
Meetings per year © 50 Corona, 2003b
Minutes per meeting :
for stormwater issues 10 Colbert, pers. comm., 3/12/04
Number of person :
hours 9 Calculation
Overhead Rate $ 80.18  Colbert, pers. comm., 3/12/04
Labor Cost $ 6,013.50 Calculation

Table A-9. Calculation of Hazmat Response Cost for Municipal Operations Program

NPDES Stormwater Cost Survey A-9
January 2005
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Cost Type Amount Source
Fire Department 5,000.00 Table A-2, ltem 9
Equipment 1,040.88 Table A-10
Materials 171.42 Table A-10
Labor 3,408.80 Table A-10

Total : 9,621.10

Table A-10. Hazardous Materials Worksheet Submitted by City of Corona Staff

Haz Mat’

Actvity PHAZM Cleaned Up =
Number of jobs , 41
Labor Hours 129.75
Labor Cost 3,408.80
Equipment Hours 69.82
Equipment Cost 1,040.88
Materials Cost 171.42
Total Cost 4,621.10
Average Cost/Job 112.71
Average Labor Hours/Job 3.16
Average Equipment Hours/Job 1.70
(Source: Colbert, pers. comm., 3/12/04)
Fable-A-11: Street Sweeping Analysis-Submitted by City of Corona-Staff

Service Type Curb Miles Services/Year Annual Miles Percentage-
Residential - 655 26 17,019 82% 84%
Alleys (Residential) 38 . 12 450 2%
Commercial ' . 54 52 . 2,786 13% 16%

. -Medians/Inter (Commercial) 52 12 622 3%

Totals E X 797 - 20,877 100% 100%
(Source: Colbert, pers. comm., 3/12/04) . .

Table A-12. Additional Costs Identified and Submitted by the City of Corona Staff

Activity Description : Cost Stormwater Program
Pianning and labor for Household :
Hazardous Waste Collection Event 3,346.00 Public Education
Disposal costs for hazardous waste 12,101.68 Pollution Prevention
Hazmat waste operator training classes - _6,478.00 Pollution Prevention
lllicit connection inspections 9,621.00 llicit Discharge

Total _ 31,546.68
(Source: Colbert, pers. comm., 5/18/04) :

A-10 ‘ NPDES Stormwater Cost Survey
January 2005
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Appendix B City of Encinitas

The backup calculations for the cost for each cost survey category in Section 4 and the sources of
the cost data are presented in this appendix. Tables are generally presented by sequentially
increasing levels of detail. Figure B-1 illustrates how data is shared throughout the tables.

Table B-1 contains all costs organized into the various standard cost survey categories. The
subtotals for each cost category are also presented in Section 4, Table 4-2. The remaining tables
(B-2 through B-6) present the detailed back-up information for the numbers in Table B-1. Table
B-1 is linked to the back-up tables by the table and item numbers in the ‘Source’ column. Most
of the cost information provided by city staff is listed in Table B-2. Item numbers corresponding
to the subtotals in Table B-2 were added to the left hand column to easily show how the numbers
are pulled forward to Table B-1. The right hand column in Table B-2 was added to show how
costs were allocated to the cost survey categories. Table B-1 entries that were not taken directly
from Table B-2 are found in Tables B-3 through B-6.

For the city of Encinitas, labor, supplies, travel, equipment, and vehicle costs are distributed
among the various survey categories according to estimates provided by city staff (Table B-3).
Thus, comparing costs with other municipalities where such costs are not distributed, Encinitas’s
Overall Stormwater Management Program costs will be lower.

City staff has projected new capital projects and labor that will immediately increase their costs
over the next few years. Additional labor costs will relate to engineering inspections, planning,
and plan checking. Capital project costs will include installation of filter inserts, fire station wash
facilities, and a storm drain. Additional operation and maintenance costs will be incurred
relating to these capital projects as well.

Detailed descriptions of how the costs were develbped are contained in the following paragraphs.

Constru'ction' Site Stormwater Runoff Control

The total cost of this category was $169,751. The city of Encinitas Building Department staff
performed all 401 inspections during the wet season spanning from October 1, 2002 to April 30,
2003 (Encinitas, 2003b). The normalized cost, calculated by dividing the total cost of the
category by the number of inspections, is $423/inspection. The stormwater staff also conducted
the following activities in the construction category (descriptions obtained from annual
stormwater report): '

e Reviewed 5 SWPPPs
e QGeneral enforcement

o Issued 13 Notices of Violation

¢ Monitored weather patterns and storms in the Pacific through the National Weather
Service ‘

The costs presented in Table B-1 for the construction category include all of these activities and
does not solely represent the cost for inspections. This should be considered when comparing
the normalized cost per inspection for the city of Encinitas to other cities.

NPDES Stormwater Cost Survey - . B-1
January 2005
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‘Encinitas

Cost by Survey
Category
B-1
Source Cost
Data
B-2
Staff Labor
< Eosé .
. Public Works
— B4
. Curb Miles
L < . C3 : Swept
' ~Industrial/
., Commercial
< Inspections -

B-6

Legend

CH: first column of numeric data

<—— Cost

Figure B-1. Encinitas Flowchart of Cost Tables

lllicit Diischarg‘el De‘tectioh and Elimination (IDDE)

- The total cost of this category was $49,378. The IDDE program was implemented by the
stormwater staff. The program consists of dry weather monitoring, investigating complaints, and
looking for illicit connections during regular inspections and visual inspections. of the MS4
(Encinitas, 2003b). The number of inspections for the IDDE program was not available because
city staff did not have a formal inspection program. However, 76 “complaints” were filed by city

- staff from the informal visual inspections. Another 96 complaints were received via the city’s
stormwater hotline. There were 172 follow up actions to these complaints. (Encinitas, 2003b).

B-2 _— NPDES Stormwater Cost Survey
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Appendix B City of Encinitas

Consequently, cost is normalized by dividing the total cost of the category by the number of
follow-up activities resulting in a normalized cost of $287 per follow-up action.

Industrial and Commercial Management Programs

The total cost of this category was $65,596. Costs for this category included consultant
administration services and costs for inspections. During 2002/2003, the city performed 266
industrial and commercial inspections (Table B-6). The normalized cost per inspection was
$247. The city is planning on increasing inspections to 400 per year (Weldon, pers. comm.,
4/2/04), which means this cost will significantly increase. Monitoring is performed at each
industrial facility on an on-going basis (Encinitas, 2003b). Activities performed by the
stormwater staff relating to the commercial component of this category are as follows
(descriptions obtained from the annual stormwater report):

e Updated commercial facility inventory

e Provided BMP manuals and guidance

e Educated facility staff in regard to stormwater requirements and minimum BMPs

o Began development of a grease program

e Issued several enforcement actions

The costs presented in Table B-1 for this category include the cost for all of these activities and
do not solely represent the cost for inspections. This should be considered when comparing the
normalized cost per inspection for the city of Encinitas to other cities.

Overall Stormwater Program Management

The total cost of this category was $128,159. The city had a cost of $35,000 for developing a
stormwater fee. The other activities in this category were for annual reporting and legal support
for developing ordinances and plaintiff attorney fees.

Pollution Prevention and Good Housekeeping for Municipal Operations
The total cost of this category was $528,252. The largest cost of this category was. street
sweeping, which cost $117,962. Drain line and channel cleaning cost was $114,711 while sump,
inlet, and manhole cleaning cost was $258,113. Additional activities performed were as follows
(descriptions obtained from annual stormwater report):

e Engineering services for oversight, strategic planning, and management

o Trash pick-up

o Disposal of sediment

e Performed capital projects

o Updated municipal inventory

NPDES Stormwater Cost Survey B-3
January 2005
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Tables B-1 and B-4 contain a breakdown of costs.

Post Construction Stormwater Management in New Development and Redeve IOpl;‘lent

The total cost for this category was $15,344. This cost includes storm drain insert installation

‘and maintenance costs (Weldon, pers. comm., 4/2/04). Also, professional services for UV

consulting, administration, report preparation, and presentatlons were acquired in regard to the
Moonlight Beach project.

Public Education and Outreach and Public Involvement and Participation

The total cost of these categories was $41,898. These categories were combined for the city of
Encinitas due to major overlap between the two. All direct costs came directly from the data in
Tables B-2 and B-4. Statistics were only available for the number of posters distributed.
Activities in this category included the followmg (descriptions obtained from annual stormwater
report):

¢ Dissemination of general stormwater brochures

e Stencils placed at all inlets ‘

o Updated city website with stormwater related 1nformat1on

‘e Dissemination of door hangers ‘ '
. Des1gn, purchase, and dissemination of promotional key chains

¢ Dissemination of pens

e Published 9 local newspaper articles w1th 1nformat10n regarding the city’s Clean Water
Program and its accomplishments

e Production and dissemination of a general stormwater poster at public events
e Training of city staff |

* Made two presentations to the city council and public attendees; an estimated 20 people
were present at each meeting »

* Printed materials were provided to contractors and developers via brochures

¢ Held a 2-hour construction workshop to inform the construction and development
community about stormwater regulations and BMP requirements; 50 people attended

¢ Sent two special ma111ngs relating to stormwater issues were sent to developers and
contractors :

» Special mailers were sent to restaurants and automotive businesses
e Held a workshop with the local nursery constituency to present nursery BMPs
¢ Held “garden care” type workshops; approximately 46 people attended

s Performed stormwater sampling with a 5™ grade class and made a presentation

B-4 NPDES Stormwater Cost Survey
January 2005
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Appendix B City of Encinitas

o Presented the watershed model to a 3" grade class; approximately 200 children
participated in the presentation

e [Initiated a collaborative workgroup of several cities in the North County to develop
educational outreach products and approaches on a watershed basis

e Held commercial business workshops
s Participated in a public opinion survey

e Held several community events
Water Quality Monitoring

The total cost for this category was $76,262. Costs were not normalized because they vary
according to type of water quality analysis performed.

Watershed Management

The total cost for this category was $12,400. These costs consisted of watershed plan

development costs and stormwater staff labor costs.

References
City of Encinitas, 2003. “City of Encinitas Stormwater Annual Report” 2003
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Appendix B

City of Encinitas

Table B-2. Source Data Table Submitted by City of Encinitas (cost survey categories added)

ltem # City of Encinitas Category Cost Cost Survey Category'
1 Staff Salary 147,760.00 'See Table B-3
2 Contract Staff 41,743.00 See Table B-3
3 Supplies/Travel/Equipment 5,4090.00 See Table B-3
4 Vehicle 2,600.00 See Table B-3
Permit Fees:
5 State Water Resources Control Board 3,750.00 Management
6 Copermittee MOU Fees 25,186.00 Monitoring
Municipal Programs:
Miscellaneous Contracting
7  Ashford Engineering 8,840.00 Pollution Prevention
8 AMEC - 2,500.00 Pollution Prevention
9 BMP Implementation & Maintenance . 1,240.00 Post Construction
10  Downstream Services 668.01  Post.Construction
11 Ashford Engineering (Moonlight) 3,560.00 Post Construction
12 Clean Up/Abatement Programs 2,850.00 Pollution Prevention
" Industrial/Commercial Programs: :
inspections .
13  D-Max 43,600.00 Industrial
14  Ashford Engineering 12,120.00 Industrial
Nursery Program:
Inspections . . .
15 Education Activities (UC Regents) 2,374.00 Public Education
Construction Programs: 0.00
IC/ID Program: ‘
" Source Tracking/Spills/Inspections . 0.00
Water Quality Monitoring: :
16 Encina 14,893.00 Monitoring
17 Del Mar Analytical 3,161.00 Monitoring
18  San Elijo JPA . 3,395.00 Monitoring
" Watershed Urban Runoff Management:
" 19 Ashford Engineering ' 2,5624.00 2 Watershed
20  City of Oceanside (survey& posters) 3,292.47 Public Education
21 City of Carlsbad (survey) 2,000.00 Public Education
Education: : : .
22 Ashford Engineering 14,480.00 Public Education
Reporting (JURMP/WURMP Annual Report): :
23  Ashford Engineering 25,080.00 Management
24 Grant Writing: 2,440.00 Management
Legal Fees:
25 Glenn Sabine 11,915.50 Management
26  Marco Gonzalez : 9,950.00 Management
27 Misc.: BMP Cottonwood Creek & San Elijo Outlet 520.73 Management
28 Construction ' 150,000.00 Construction
29 Appropriation for Stormwater Fee Vote 35,000.00 3 Management
30 B&D Construction 35,887.00 4 Unallocated
Total Expenditures 618,738.71

(Source: Weldon, pers. comm., 4/2/04)

"1. Cost Categories Abbreviated According to the Foliowing:
Construction: Construction Site Stormwater Runoff Control
liicit DIschargé: lllicit Discharge Detection and Elimination
Industrial: Industrial and Commercial Management Programs
Management: Overall Stormwater Program Management

B-8
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City of Encinitas

Table B-2. Continued.

Pollution Prevention: Potiution Prevention and Good Housekeeping for Municipal Operations
Post Construction: Post Construction Water Management in New Development and Redevelopment
Public Education: Public Education, Outreach, Involvement, and Participation

Monitoring: Water Quality Monitoring
Watershed: Watershed Management

2. Per personal communication with Kathy Weldon, this number was reduced to $2,524 from $12,880.
3. Per personal communication with Meleah Ashford, this number was reduced to $35,000 from $100,000.
4. Construction of storm drain was not attibuted to permit compliance.

Table B-3. Distribution of Labor ($189,503) and Supplies/Travel/Equipment/Vehicle ($8,009) Costs

Submitted by City of Encinitas Staff

Percent All
‘ Clean Water Cost Allocated by
Category Program Staff Percentages

Public Outreach 5% 9,875.60
Public Involvement 5% _ 9,875.60
ICID 25% 49,378.00
Construction ‘ 10% 19,751.20
Post Construction (SUSMP) 5% 9,875.60
Industrial 5% 9,875.60
Pollution Prevention for Municipal 5% 9,875.60
Monitoring 15% 29,626.80
Overall Stormwater Management 20% 39,502.40
Watershed Management 5% 9,875.60
Total 100% 197,512.00

(Source: Ashford, pers. comm., 4/15/04)

Table B-4. Public Works Cost Data Submitted by City of Encinitas Staff

Cost Type
Description Labor Equipment Contract Total
Sumps, inlets, manholes 101,404.00 72,968.00 83,741.00 258,113.00
Drain lines and channels 101,405.00 13,306.00 0.00 114,711.00
Trash pick-up 0.00 0.00 13,400.00 13,400.00
Street sweeping 0.00 0.00 117,962.00 117,962.00
Total 202,809.00 86,274.00 215,103.00 504,186.00
(Source: Ashford, pers. comm., 4/15/04) : '
Table B-5. Calculation of Number of Curb Miles Swept
Annual Annual
Frequency Street Miles Curb Miles
Street Miles Swept (yearly) Reference Swept Swept'
243 <12 Encinitas, 2003b 2,916 5,832
1. Calculated by multiplying the "annual street miles swept"” by 2.
Table B-6. Calculation of Industrial/Commercial Inspections
Type Number Reference
Industrial 3 Encinitas, 2003b .
Commercial (DMAX) 202 Encinitas, 2003b
Commercial, nurseries 5 Encinitas, 2003b
Complaint driven (Ashford) 56 Encinitas, 2003b
Total : 266

NPDES Stormwater Cost Survey
January 2005
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Appendix C City of Fremont

The backup calculations for the cost for each cost survey category in Section 5 and the sources of
the cost data are presented in this appendix. Tables generally are presented by sequentially
increasing levels of detail. Figure C-1 illustrates how data is shared throughout the tables.

Table C-1 contains all costs organized into the various standard cost survey categories. The
subtotals for each cost category are also presented in Section 5, Table 5-2. The remaining tables
(C-2 through C-5) present the detailed back-up information for the numbers in Table C-1. Table
C-1 is linked to the back-up tables by the table and item numbers in the ‘Source’ column. Most
of the cost information provided by city staff is listed in Table C-2. Item numbers corresponding
to the subtotals in Table C-2 were added to the left hand column to easily show how the numbers
are pulled forward to Table C-1. The right hand column in Table C-2 was added to show how
costs were allocated to the cost survey categories. Table C-1 entries that were not taken directly
from Table C-2 are found in Tables C-3 through C-5.

Table C-1 also provides statistics describing the level of effort for certain activities by
numerically representing what or how much was accomplished. References are provided within
Table C-1 for the activity statistics. Where relevant statistics are available, normalized costs are
calculated in Table C-1. Normalized costs are calculated by dividing the cost of the category or
activity by the activity statistic.

For the city of Fremont, labor costs of the stormwater staff are not distributed among the various
survey categories. Instead, it is all captured under Overall Stormwater Program Management.
Thus, comparing costs with other municipalities where such costs are distributed, Fremont’s
Overall Stormwater Management Program costs will be higher.

The Union Sanitation District (USD) is under contract with the city of Fremont to provide
facility and illicit discharge services, construction inspections, public education, countywide
clean water program meeting participation, reports, database, and vehicles. The breakdown of
the USD cost is presented in Table C-4.

The contribution made to the Alameda County Clean Water Program (ACCWP) was allocated
according to Table C-5. Table C-5 has the total cost of the ACCWP broken into stormwater
program categories. ACCWP supports subcommittee meetings, legal advice, regulatory advice,
agency education and information sharing. On the bottom of the table is the dollar amounts
contributed from each of the participating agencies. Fremont contributed $339,990 out of the
total ACCWP expenses of $2,342,113. The ratio of Fremont contribution to the total ACCWP
program cost was used to determine the contribution Fremont made to the individual programs.
This calculation is in the far right column of Table C-5.

Detailed descriptions of how the costs were developed are contained in the following paragraphs.

NPDES Stormwater Cost Survey C-1
January 2005
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Fremont

Cost by Survey
Category
Source Cost
Data
< C-2
Breakdown of
<« Contract Services
USD Cost
<  Breakdown :
) C-4
Clean Water
cé Program Costs

Legend

C1: first column of numeric data

€——— Cost

Figure C-1. Fremont Flowchart

" Construction Site Stormwater Runoff Control

The total cost of this category was $17,715. The costs of this category were for inspection of
active construction sites and for plan checking to verify appropriate post construction BMPs
were being used (Fremont, 2003b). Employee training and 58 erosion control inspections were
conducted (Fremont, 2003b). USD performed 139 general stormwater inspections.

lllicit Discharge Detection and Elimination (IDDE)

The total cost of this category was $5,917. All of the costs in this category represent
contributions to the ACCWP for assistance in eliminating non-stormwater discharges, analyzing

C-2 NPDES Stormwater Cost Survey
January 2005
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Appendix C City of Fremont

findings, reporting, and staff labor. During the year, 118 follow-up activities were conducted
(Fremont, 2003b).

Industrial and Commercial Management Programs

The total cost of this category was $210,027. Most of the activities for this category were
performed by USD. A cost breakdown by activity was not provided. The total number of
inspections was 482, which includes 91 re-inspections. The city had 81 enforcement actions in
2002/03 and identified and abated 32 ‘“Potential Exposure” and 18 “Non-Stormwater”
discharges. (Fremont, 2003b). Inspection documentation costs amounted to $31,697. Though
USD also performed some construction inspections, this cost was included here because the
majority of inspections were for the industrial/commercial program. Inspection costs were
$160,861 resulting in a cost of $436/inspection.

Contributions to the ACCWP totaled $17,469 and were for outreach, refining guidelines,
training, and reporting.

Overall Stormwater Program Management

The total cost of this category was $453,872. Sixty-nine percent of the cost allocated to this
category was for the stormwater staff labor and allocation of overhead cost. The city staff was
unable to distribute the labor costs among the survey categories. Other costs in this category
were for USD services, NPDES fees, consultant services, and various administrative costs. USD
staff participated in ACCWP subcommittees at a cost of $12,928, $7,659 in reporting costs,
$6,107 for meeting attendance, and $135 for mitigation work. The mitigation work was a minor
cost and therefore allocated to this cost category rather than investigate for a description of the
work.

Contributions to the ACCWP totaled $95,560 and were for regulatory advising, instituting
improvements, support committees, legal advice, website, newsletters, dues, permit fees,
business water quality incentives, miscellaneous expenses, and staff labor.

Pollution Prevention and Good Housekeeping for Municipal Operations

The total cost of this category was $2,128,175. Of this amount, 85 percent was for street
sweeping. The costs for this category were for the activities of street sweeping, litter/debris
removal, and GIS. The city perforimed other activities but was unable to provide the associated
costs. These activities were cleaning drain lines and channels, inlets, cross culverts, and conduits
(Silva, pers. comm., 9/22/04). Additional activities obtained from the annual stormwater report
included employee training, maintenance staff attendance at maintenance subcommittee
meetings, mailing information packets to new businesses, workshops, partnered with USD to
develop, print, and mail a newsletter (Fremont, 2003b).

Contributions to the ACCWP totaled $13,175 and were for performance standard development
~and updating, and staff labor. '

NPDES Stormwater Cost Survey C-3
January 2005 :
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Appendix C | | City of Fremont

Post Construction Stormwater Management in New Development and Redevelopment

The total cost of this category was $19,746. This cost was for engineering, planning, and city
staff to research, track, and report information for the annual stormwater report. It was also for
task force meetings to develop strategies for compliance with their permit regarding new
development and redevelopment. The source table (C-2) describes this cost as a “quasi-external
expenditure” because it is the amount that was transferred to engineering and other departments
to cover stormwater related activities.

Contributions to the ACCWP totaled $15,337 and were for controls guidance, watershed
inventory, construction activities, performance standards coordination, brochures, and staff
labor. :

Public Education and Outreach and Public Involvement and Participation

The total cost allocated to these categories was $101,717. Advertising costs (including
billboards and newsletters) were for public education and outreach. Creek clean-up had both
public involvement, participation, and outreach components. Due to this overlap, the programs
were combined for the city of Fremont. Approximately 70 percent of the creek clean-up was
done by city staff and volunteers accounted for 30 percent of the effort (Silva, pers. comm.,
9/22/04). Other activities in these categories included the following (descriptions obtained from
the annual stormwater report): ,

e 24 school outreach preseritations to 5™ grade classrooms

e 4 school outreach presentations at middle school “special day” classes

o Stormwater staff part1c1pated in a Safety Fair at Gomez Elementary by domg a watershed
demonstration and distributing pamphlets

e Stormwater staff participated in several public events including the Fremont Festival of -
-the Arts, Good Neighbor Day, Boston Scientific Health and Wellness Fair, and Natlonal
Night Out

‘e - Rock Steady Juggling performance to 1,490 students who were educated about urban
runoff issues

e Educated 680 students about urban runoff issues at the Caterpillar Puppet show
e Participated in and helped fund the “Kids in Creek” workshops

» A city of Fremont staff member served as a panelist at California State Umversrcy
Hayward’s “Careers in the Environmental Sciences”. The staff member discussed career
opportumtles in the stormwater field with students.

e Distributed brochures and fliers to. Devry University

‘¢ The city of Fremont Environmental Services Department funded Math/Se1ence Nucleus
(MSN) and city of Fremont Park and Recreation Department to develop and lead field
trips to educate 140 students and 26 parents about urban runoff issues. The city also

C-4 - NPDES Stormwater Cost Survey
- January 2005
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Appendix C City of Fremont

funded Irvington Academy High School to educate students about urban runoff issues.
(Fremont, 2003) -

USD provided $25,897 worth of public education services, accounting for 51 percent of the cost
in this category. USD provides a website with BMP fact sheets for citizens and business owners
and participates in school outreach activities. The materials promote Integrated Pest
Management and the Bay Area-wide campaign called Our Water/Our World. USD also provides
brochures and facility inspection checklists for businesses such as restaurants and printer shops.

Contributions to the ACCWP totaled $50,796 and were for effectiveness evaluations, staff
training, implementation assistance, educational outreach for organized activities and events,
community stewardship grants, elementary education, environmental education at a fair, and
staff labor. :

Water Quality Monitoring

The total cost of this category was $131,326. Of this cost, $7,200 was for water quality sampling
at two locations. Both chronic and acute toxicity tests were performed (Silva, pers. comm.,
9/22/04).

Contributions to the ACCWP totaled $124,126 and were for regional state board annual fees,
mercury testing, watershed inventory, data management, GIS assistance, fishery assessment,
contract recreation, litter and leaf control, TMDL compliance tasks, diazinon grant, analytical
services, a monitoring project, and staff labor.

Watershed Management

The total cost of this category was $17,610. - All of the costs in this category represent
contributions to the ACCWP for development of a watershed study framework, assessment of
pilot project activities, and staff labor.

References

City of Fremont, 2003. “Alameda Countywide Clean Water Program Fiscal Year 2002/03
Annual Report”. Volume III of IV.
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Appendix C

City of Fremont

Table C-2. Source Data Table Submitted by City of Fremont (cost survey categories added)

ltem # City of Fremont Category Total Cost Cost Survey Category’
1 Salaries 115,954.72 Management
2 Benefits 37,413.57 Management
3 OQvertime 928.78 Management
4 Part time salaries 16,750.10 Management
5 Promotional Materials 0.00
6 Misc Operating Supplies 5,199.59 Public Education
7 Office Supplies 558.25 Management
8 Periodicals 469.06 Management
9 Printing 1,687.98 Management
10 Legal 0.00
11 Consultant Services 11,777.40 Management
12 Contractual Services 26,503.39 See Table C-3
13 Photographic Services 0.00
Governmental Services®
14 Union Sanitary District 263,000.00 See Table C-4
15 Alameda Countywide Clean Water Program 339,990.00 3 See Table C-5
16 State Water Resource Control Board 8,750.00 Management
Media Purchase/Advertising
18 Other Professional Services 0.00
19 Telephone 12.96 Management
20 Postage 75.00 Management
21 Travel Expenses 403.43 Management
22 Training 840.29 Management
23 Technical Training 1,750.00 Management
24 Advertising development 310.00 Public Education
25 Space Rental 210.00 Public Education
26 Equipment Rental 0.00
27 Office Machines > $5k 0.00
28 Office Machines<$5k 350.00 Management
29 Office Furniture 0.00 v
30 Interfund Transfers 115,000.00 Poliution Prevention
31 interfund Transfers 1,800,000.00 Pollution Prevention
32 Interfund Transfers 200,000.00 Pollution Prevention
33 Info Systems 19,375.20 Management
Transfer to Veh Repl Rund
34 Worker's Comp 590.42 Management
35 General Liability 3,058.22 Management
36 Quasi-External Expenditure 19,746.31 Post Construction
37 Overhead Allocation 110,737.00 Management
Total 3,101,441.67

(Source: Silva, pers. comm., 4/5/04)
1. Cost Categories Abbreviated According to the Following:
Construction; Construction Site Stormwater Runoff Control

NPDES Stormwater Cost Survey
January 2005

C-9



Appendix C o | City of Fremont

Table C-2. Continued.

illicit Discharge: lllicit Discharge Detection and Elimination

Industrial: Industrial and Commercial Management Programs

Management: Overall Stormwater Program Management

Pollution Prevention: Pollution Prevention and Good Housekeeping for Municipal Operations

Post Construction: Post Construction Water Management in New Development and Redevelopment
Public Education: Public Education, Outreach, Involvement, and Participation

Monitoring: Water Quality Monitoring

Watershed: Watershed Management

2. The original total submitted for total governmental services was $611 417. This figure was changed per email from Barbara
Silva on 6/10/04 to 611,750 as shown by the breakdown between Union Sanltary District, Alameda Countywide Clean Water
Program, and State Water Resource Control Board.

3. This number was adjusted down from $340,000 upon reciept of contract breakdown (see Table C-5).

Table C-3. Breakdown of Contractual Services (Table C-2, Item 12)

Description Cost Cost Survey Category
Math Science Nucleus (MSN) Environmental Education 6,803 Public Education
Woater quality sampiing (Pacific Eco Risk) 7,200 Monitoring
Citywide newsletter : 12,500 Public Education
Total : 26,503 ‘

(Source: Silva, pers. comm., 4/15/04)

_ Table C-4. Breakdown of Union Sanitation District (USD) Cost (Table C-2, Item 14)

Description 4 Cost Cost Survey Category
. Public education . R . _.25,897 Public Education

ACCWP participation : " 12,928 Management -

Reporting , B 7,659 Management

Meeting . 6,107 Management

Inspection documentation ‘ . 31,697 Industrial .

Mitigation : ‘ , 136 Management
Construction inspection 17,715 Construction

Business inspection ' 160,861 Industrial -

263,000 '

(Source: Silva, pers. comm., 4/15/04)

C-10 ) NPDES Stormwater Cost Survey
January 2005



Appendix C City of Fremont

Table C-5. ACCWP Cost Breakdown

| GENERAL CLEAN WATER PROGRAM 2002-2003

Budget Unit 50201 F15W81 PROGRAM MANAGER: Jim Scanlin
2. PLANNING AND REGULATORY COMPLIANCE MAKE ENTRIES IN YELLOW BOXES

GENERAL PROGRAM
AMOUNT

% of Grand

Tolal

Fremont
Canlribullon

1 EISENBERG OLIVIERI ASBOCIATES L E0
Regulatory Advising, fnstiiute lmgmvnmnnlm sugp_art Cammulul‘ Lagal Advice; Wabsllo, and Nawslollor’

2 PARTICIPATION IN REGIONAL STORMWATER EFFORTS . m
Duos for Reglonsl Slormwater Roprasantalion Groups and lasks of roglanal bonefit

3 NPBE&' PERMIT FEE it

Fao for Cauntywide Cloan Walar nggmm Parmit - ﬂugulmd by Raglonal Water Board

4 CONTINGENGY :
Program Contlrgancy Amotn{__ -

5 GREEN BAY BUSINESS PROGRAM : i
Conlilbullon to Suppor Businass - Waler Quality Incontives Program j

6 SPECIAL DEPARTMENTAL ACCOUNT
Oon will lall us whal this covora

7 CONTRACT o
To ulfll Tolal Maximum Dally Load (TMDL) requirsmenta

B STAFF -

R.HALE Joy
J. BCANLIN " * Jo2
G, SHAWLEY® - - . Jo2
LABOR OVERHEAD

10%

3%

0%

%

32,372

10,607

2,003

10,670

2,903

5.081

30.745

TOTAL PROGRAM ADMINISTRATION

28%

$658,293

85,500

CLEAN WATER DIV, STAFF HRS. 1

3. FOCUSED WATERSHED STUDIES

1 CONTRACTOR YO BE BETERMINED ;
Walorshed Activities In Watorshéds Tributary lo Lake Merrnl and Laguina Cragk

2 APPLIED MARINE SCIENCES ) 09
Dovalop Walorshod Study Framework, Amss Pilot Project Acnvmes

3 NAME OF CONTRACTOR : - -

Doxcvlgllnn of sarvica
4 BTAFF

EO03

$56,309)

E.0A cos'rA i J03
AFENG - 403
J. GCANLIN’. : Jo3

LABOR OVERHEAD

0%

%

9,438

8174

TOTAL FOCUSED WATERSHED STUDIESI

$121,309

5%

17,610

HRS., 562

4. WATER QUALITY MON!TORING

*» 01 rana
Tolal

riomont
Conlribution

1 REGIONAL WATER BOARD FEE FOR RE( L MONIYORING PROGRAM - : E04
Annual Foe Reuulmd hz Rnnlannt Wn‘ar Board lo Monllur and Nngnn on Health (Wnlnr Qu:lily) of San Francisco Bay Esluary
2 APPLIED MARINE SCICNCES ]ﬁMS} } - - E04
Moiiry’ Tesllng :

3 ENVIRONMENTALI
Walaished |nven|nry. Dala'Managemenl, 8nd Gennraphical Information Syslems Asslslance

4 URS CONSULTANTS .
‘Asgess Flshadus, Conlaci Re¢seé: ter arid Leaf Contol

§ REQUIRED CONTRIBUTION YO WATER GUAL|TY ATTAINMENT STRATEGIES ED4
Caniribulion lo MOU- bnud Tnlal Mmdmnm mllx Loud oomp!lunce {asks. ) i

6 DIAZNONGRANT "2 © i . E04
Diazinon Geant - - i [ :

7 SYS"I’ECHVENGINEER'I"NG‘
nnmlcal Snrvlcu -

EO4

E04

Dakcrlgl iof sorvice
) NAME ‘OF CONTRACTDR :

Oexcilplion of service -

E.DACOSTA Jod
A FENG . Jo4
8. MILLER 04
TRAINEE Jo4
J. SCARLIN Jo4
G SHAWLEY' Jo4
LABOR OVERHEAD

10 STAFF $124,077]

6%

3%

6%

8%

0%

2%

2%

" 20323
D436
0323
18871
23,226

1,452

18,011

TOTAL WATER QUALITY MONITORING

$855,077

3%

124,126

HRS. 1,418

5. PUBLIC INFORMATION!PARTICIPATION

GENERAL PROGRAM
AMOUNT

% of Grand
Tolal

Fremont
Conlrdibullon

1 JARGETED QUTREACH  REGIONAL ADVERTISING - - E0S
Tameled Gltreath Io Mzel Pubiic Inlomuﬂnn Requlremams + REGIONAL: ADVERTISING

2 EISENBERG OLIVIER ASSOCIATES IEOA} L . PR EO5
Evaluale Ellectiveness, Clean Waier cnz and cauny Staff Tralnlng Assist lmplemenlallnn

$0

0%

2%

6532

NPDES Stormwater Cost Survey
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Appendix C City of Fremont i

i

TN 5 C . ( i
i Table C-5. Continued. A
/
3 ESTUARY ACTION CHALLENGE - e d g e R © g0 1% 4355 L
Educational Outreach or Organized Aclivies and Events ) e L o
4 AQUATIC OUTREACH INST. (AO) Kids in Creeks ~* -~ Tt . S E05 a% 13,282 '
Commun Stewardship Granis, Educ.Oulreach {Kids in Creeks' Gardens Marshes & Worksha s) Asalsl lmplemenlallon
5 RESOURCE CONSERVATION DIST. {RCD) - Baysavers i E0S 2% - 8,129
Educational Support - 8aysavers Elementary Education Curriculum and [mplementation
6 BAYAREA| ENVIRONMENTAL EDUCATION RESOURCE FAIR BAEER FAIR} - e €05 0% 363 :
Eduallan:l Support . . . N R . .
7 CONTRACTOR TO BE DETERM; GENL OIJTREACH e S e 2% 7.258 i
Relniorce Message in Communities . * L e i . -
8 STAFF : . 3% 10,876
L. CERVANTES ws [ el s300 ._$45050) ) . . )
S. GOSSELIN . ws L 7 $4,900
LABOR OVERHEAD $24.975]
TOTAL PUBLIG INFORMATION / PARTICIPATION] $349,325] 15% 50,796
HRS. 920 :
. . % of Grand Fremont
6. MUNICIPAL MAINTENANCE PRACTICES Tolal  Contibulon
1 EISENBERG OLIVIER| ASSOCIATES (EOA)" "~ - E Dl 08 SR 4% 12,339
Update anid Develop Perforn. Sids, Cordinate Maint Actvties; ID Sirust Controls; Maint. Dafa Mgt Mainf, Oulfeach, Maint Companent Mgmt,
2 STAFF . s5.760f 0% 836 :
J.SCANLIN | . 06 *T g8l 80,00 ] 53,840
LABOR OVERHEAD : [ su
- : TOTAL MUNIGIPAL MAINTENANCE| $90,760] 4% 13,175
HRS. 8 .
1 EISENBERG OLIVIER! ASSOCIATES' geom E07 3% 11,613
Guldunc: on storvar Cnmrols, Conslr; Advtl Oulruach Perf,stds, ‘Wshed Invanl[x cuard. wi. Dlsul:k Comgonant Mgmt.
2 REPROGRAPHIC SVC: ALCOLlNK (vachures} < e A S 1% 2177
Dexeriptior of service "~ " ;
3STAFF 0% 1,546
H Jor
¢ JISCARLIN®: Jo7
LABOR OVERHEAD
TOTAL NEW DEVELOPMENT AND CONSTRUGTION SITE CONTROLS| $105,650/ 5% 15337
HRS. 130
* ry B ‘, et T e o . " i
1 EISENBERG OLIVIER! ASSOCIATES' !EOA) : : : E08 N 1% 5,081 O
j Asslst to Eliminate Non-Stormwater chhvges An:lEa gt Dlsc)\lrge Flndlngs. shnte infsrmatian’on Nan-slolmwnler Dlschargn lllick Discharge Reporting
’ 2 STAFF 0% 836
U SCANUING < : . . J08 80.00] I R
LABOR OVERHEAD : | ;
) ’ TOTAL ILLICIT DISCHARGE CONTROLS $40,760| 2% 5817.
HRS. a8
OCIATES ; 5% 16,694 .
2 STAFF . 0% 75
JUSCANLING Jog ~
LABOR OVERHEAD .
TOTAL INDUSTRIAL INSPECTION PROGRAM| $120,340) 5% 17.469 *
CLEAN WATER DIV, STAFF HRS. 4
TOTAL GENERAL PROGRAM]| $2,342,113] o s
STAFF__HRS AMOUNT _FUNDING - PROGRAM DETAILS:
0. Bach AVAILABLE FUND BALANCE STAFFWITH OVERHEAD]
L. Cervanles| (for cutrent fiscal year) SPECIALIZED SERVICES] N
, £.da Costa OTHER EXPENSES (ees, etc)|
A.Feng| CONTRIBUTIONS PROPORTION PROGRAM TOTAL:|
S. Gosselin| 5083 .03980] ALAMEDA
R. Halz 5084 .01000{ALBANY .
5085 .05110|BERKELEY
5085 .02350| DUBLIN
To change revision date, 5087 .01000|EMERYVILLE
- go fo tab entiled 5088 .16190|FREMONT
ALTERNATIVES - TOTAL HOURS| B2 5089 11210 HAYWARD
STAFFING TOTAL BURDENED LABoR 5080 .05670|LIVERMORE
&COSTS TOTAL STAFF with overhead| 5081 02750| NEWARK '
. . 5092 .22020| OAKLAND
REVISION: 27302 - 5093 .01000|PIEDMONT
5094 05430| PLEASANTON
5096 04960| SAN LEANDRO )
5097 04990|UNION CITY
5082] ,12140] UNINCORPORATED AREA (from F15W82 spread)
TOTAL CONTRIBUTIONS “X000| TOTAL SHARES
(Source: Hale, pers, comm,, 7/15/04} TOTAL FUNDING
- C-12 NPDES Stormwater Cost Survey
January 2005
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Appendix D Fresno-Clovis Metropolitan Area

This appendix contains backup calculations for each cost survey category in Section 6 and the
sources of the cost data. The Fresno-Clovis Metropolitan Area (FCMA) covers the area served
by the Fresno Metropolitan Flood Control District (FMFCD). Stormwater permittees in this area
include the County of Fresno, city of Fresno, city of Clovis, and the California State University
at Fresno (CSUF). The FMFCD was the lead agency for communication on this project. Figure
D-1 illustrates how data is shared throughout the tables.

Table D-1 contains all costs from all copermittees organized into the cost survey categories and
the remaining tables provide backup to the numbers in Table D-1. The relationship of these
tables is described below and presented in figure D-1. Table D-2 contains FMFCD cost
organized by survey category but with added detail than what is provided in Table D-1. The cost
figures in Table D-2 were summarized from the FMFCD accounting system cost summary
(Table D-7). '

Table D-3 summarizes the costs for the city of Clovis, Fresno County, city of Fresno, and CSUF
respectively. These costs include budgeted costs and actual street sweeping costs, which are
subtotaled for each cost survey category.

Table D-4 presents the allocation of city staff labor cost to the stormwater program. Table D-5
presents street sweeping data while Table D-6 presents a recreated portion of an FMFCD
financial statement which was used for comparison to stormwater costs submitted by city staff.

FCMA Total
D-1

Budgeled Agency Cos!

D-3

C1 Street Sweeping Cost

D-5

c1
sublolals
FMFCD Expendilures

G1: first column of numeric date

~“—— Cost

FMFCD Costs Par
Survey Category

D-2

FMFCD Labor and
Ofiice Supplles

D-4

Legend

NPDES Stormwater Cost Survey D-1
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Appendix D Fresno-Clovis Metrdpolitan Area

FigurevD-l. Fresno-Clovis Metropolitan Area Flowchart

Other Agency Breakdown

Table D-3 contains the budgeted costs contamed in the SWQMP report (FMFCD 1999). These .
costs are subtotaled for each cost survey category and the subtotals are brought forward to Table
D-1. Except for the FMFCD, which submitted actual costs, the costs were taken from the 00/01
budget for the other agencies as presented in the SWMP published in 1999 (FMFCD, 1999). The
00/01 year was used because the implementation of the program under the new permit was
delayed for two years. The SWMP assumed the permit would be adopted in 1999 and the first
fiscal year of the new program would be 99/00. The permit was not adopted until 2001 and the
first fiscal year implementing the new stormwater permit was 00/01. In 02/03, the program only
had one year of development. Thus, the second year costs were taken from the SWMP to
represent 02/03 costs on the advice of FMFCD staff. Table D-3 includes a ‘baseline’ cost
element. This is for the staff labor of the programs as they already existed at the start of the new
permit (Rourke, pers. comm., 6/25/04). Table D-3 also contains an added line item for actual
street sweeping costs pulled forward from Table D-5. .

Table D-5 contains the street Sweeping data collected for the FCMA. Table D-9 also. calculates
" street sweeping cost per mile and estimated sweeping frequency. It should be noted that the

. estimated frequency for the city of Clovis is nearly four times a week for all streets. This seemed

high and it could not be verified with the city. The cost per mile was relatively low ($13), which
indicates the costs may be accurate and only the total miles swept is in question.

Notes on Labor Cost

For the FMFCD, the labor costs of the stormwater staff is not distributed among the various
programs. Instead, it is all captured under Overall Stormwater Program Management. However,
the labor costs from the other agencies within the FMFCD were able to distribute their labor
among various programs. This should be considered when comparing costs to other
municipalities where such costs are distributed. :

Detailed descriptions of how the costs were developed are contained in the following paragraphs.

The reason we allocate FMFCD cost, but not other overall program costs for other cities is
because the services provided by outside agencies (e.g. ACCWP to Fremont) are paid for by
Fremont. FMFCD gets funds for stormwater directly from households “user fees”, “utility bills”.
If FMFCD did not provide this “free” service the cities would have to pay for them.

For agencies other than FMFCD, external contractmg was not determined for each cost. It is only
presented in the text of this appendix on a case-by -case basis. For FMFCD this information is
presented in Table D-2. :

D-2 - NPDES Stormwater Cost Survey
January 2005
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Appendix D Fresno-Clovis Metropolitén Area

Construction Site Stormwater Runoff Control

The total cost of this category was $81,800. The costs allocated for this category were only from
the city of Clovis (Table D-2), county of Fresno (Table D-3), and the city of Fresno (Table D-4).
No statistics were available that described the activity except for the city of Clovis. Clovis
conducted 713 inspections at a cost of $29,600, which averages to $42 per inspection. The
primary activities performed by each agency were plan reviews, site inspections, enforcement,
and employee training. Other activities performed were as follows (source: annual stormwater
- report, FMFCD, 2003b):

e Identified 163 private detention basins and mailed pond maintenance and vector control
fact sheets to pond owners

e Conducted 9 stormwater training workshops and safety tailgate sessions for general
contractors, construction site superintendents, field inspectors, plan designers, and
municipal regulators

e Increased construction sire inspections and follow-up inspection referrals to the District
¢ Reviewed construction site guidelines

e Sent out an “Action Alert” notifying area construction sites and companies of new Phase
II regulations and schedules

¢ Included new regulations in training courses and site visits
» Modified the SWPPP to include sampling and analysis guidance.

e The District conducted 48 inspections at 15 construction sites

Iliicit Discharge Detection and Elimination (IDDE)

- The total cost of this category was $13,176. This cost was for investigation, inspection and
enforcement. The costs for the FMFCD, county of Fresno, the city of Clovis, and the city of
Fresno accounted for two percent, eight percent, eighty-two percent, and eight percent of the
IDDE costs, respectively. Activities in this category included the following (source: annual
stormwater report, FMFCD, 2003b): : :

e Field inspectors weré trained to identify and report illegal disposals

e Fifty thousand paint sticks were distributed at 17 paint retailers throughout the permit
area

* Recharged irrigation waters and nuisance flows

e Participated in Water Awareness Committee and P2 Committee

e Reviewed and revised referral procedures between the District and Copermittees
e Conducted inspector training via workshops and tailgates

e Conducted firefighter training

NPDES Stormwater Cost Survey . D"3
January 2005



Appendix D Fresno-Clovis Metropolitan Area-

The County sponsored the California Conservation Corp to stencil 527 storm drain inlets
in Clovis

Students stenciled 73 storm drain inlets in the city of Clovis

The District conducted 71 complaint inspections in response to citizen or Copermlttee
referrals

The Clovis Fire Department responded to 82 ‘hazardous waste spills

~ The District developed and aired water conservation theater advertisement slides at two

major movie theaters with over 30 screens and sent out 23,000 utility bill inserts to Clovis
households in their monthly water bill

The city of Clovis sent out notices to 22,360 customers reminding them of the outdoor
watering rules and what they can to reduce runoff

In Fresno County, the emergency response team program documented over 289 units of
filed activity involving hazardous waste, which mcluded complaints and follow-up .
enforcement 1nspect10ns

Industrial and Commerclal Management Programs

The cost for this category was $47,480. FMFCD activities include the purchase of phone
complaint forms employee training of the other agencies. Other activities in this category

" included (source: annual stormwater report, FMFCD, 2003b):

\
Held industrial training workshops
Distributed over 65 model SWPPPs

Coordinated with County Hazardous Waste and Fresno Industrlal Waste inspectors to

review inspection and referral procedures

Conducted audits of 5 Copermittee corporation yards

The District conducted 14 eomplaint-driven commercial and industrial inspections and 42
routine industrial inspections at NPDES permitted facilities

Overall Stormwater Program Management

The total cost of this category was $560,495. FMFCD accounted for approximately 98 percent
of this category’s cost. Most of this was labor cost (see Table D-7 for details). The other costs
for this category were attributable to the following activities:

Travel

Meetings and conferences
Dues and fees

Food

Printing

NPDES Stormwater Cost Survey
January 2005
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Appendix D Fresno-Clovis Metropolitan Area

e Office supplies
e SWRCB fees

e Handbooks

Pollution Prevention and Good Housekeeping for Municipal Operations

The total cost for this category was $2,240,605. Clovis accounted for 28% and the city of Fresno
accounted for 70% due primarily to street sweeping costs (Table D-9).

Other agency costs were for road maintenance, street cleaning, corporation yard guidance, and
staff labor.

Other specific activities attributed to this category included (source: annual stormwater report,
FMFCD, 2003b):

o Completed digitizing the District’s stormwater conveyance system into the District’s GIS
system

o Developed, organized, and facilitated stormwater pollution prevention training courses
for parks and open space maintenance personnel

s The District removed accumulated sediments from their retention basins

o Training of employees

Post Construction Stormwater Management in New Development and Redevelopment
The total cost of this category was $57,539. Most of the cost for this category was for the
detention and retention basin operation and maintenance funded by FMFCD: The following
‘detention and retention maintenance activities were performed:

o Cleaned 35 basins

s Rodent control

o Tree care

e Sediment removal and disposal

¢ Equipment rental N

. Vegetation removal and recycling

e Vaccum truck cleaning

e Reviewed monitoring studies

e Completed standards research

e The District incorporated post construction standards in its Code of Requirements

e Soil monitoring

" NPDES Stormwater Cost Survey D-5
January 2005
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Appendix D Frésno-Clovis Metropolitan Area

o Fence repair

The other agencies had no cost attributable to this category.

Public Education and Outreach and Public Involvement and Participation

The total cost of this category was $210,716. Most of the $208,016 paid by FMFCD was for
professional services, newspaper advertisements, utility bill inserts, and other miscellaneous
costs. The other agency costs were for school education, staff labor, and coordination with other
programs. Other activities performed were (source: annual stormwater report, FMFCD, 2003b):

. Developed and aired three new Public Service Announcements (English and Spanish) . .
targeting pollution prevention and water awareness

e Completed seven Clean Storm Water Grants to community organlzatlons focused on
stormwater education

e Continued implementation of a community wide integrated pest management program
¢ Conducted numerous presentations to community groups and school programs
e Produced a new brochure | | V

. Participated in the local Pollution Prevention Committee

¢ The District maintained active membership with WERF, participated with the National
Association of Flood and Storm Water Managers Association, provided $10,000 to
WEREF for stormwater research initiatives, and provided comments to EPA though the
Storm Water Quahty Task Force

e Participated in 18 community and public education events

e Provided a public education display illustrating ways to manage solid waste to
incorporated cities throughout the County

» Conducted tours of the American Avenue Landfill for fourth grade to college level
students

e Developed training manuals, theater slides, bus signage, pond maintenance fact sheets,
" mosquito abatement, control, and home owner fact sheets to promote BMPs and the
SWQMP program

. Updated public education and technical assistance outreach materials
e Developed and implemented IPM Point of Purchase program
* Awarded 20 grants totaling $20,000

e Provided teacher workshops

D-6 ) ' NPDES Stormwater Cost Survey
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Appendix D Fresno-Clovis Metropolitan Area

Water Quali'ty Monitoring

The total cost of this category was $252,918. The costs were for the FMFCD for the following
activities:

Montitoring
Consulting
Phone usage
Communications

WEREF subscription

The other agencies had no cost attributable to this category.

References
FMFCD. 2003. “Annual Report FY 2002-2003, Fresno-Clovis Storm Water Quality

Management Program” Volume 1: Program Evaluations.
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Appendix D Fresno-Clovis Metropolitan Area

/_\\
i J Table D-1. Fresno-Clovis Metropolitan Area Costs Organized by Cost Survey Category
Cost Survey Categories
Activity Description . .
Construction Site Stormwater Runoff Control
Description ‘ Relation to Permit® - Dollar Amount Source % of Category
FMFCD 0 N/A 0.0%
City of Clovis ' New 29,600 .  Table D-3 36.2%
County of Fresno - New 6,900 Table D-3 8.4%
City of Fresno New 45300  Table D-3 55.4%
CSUF 0 N/A 0.0%
Total 81,800 2.4%*
lllicit Discharge Detection and Elimination .
Description _ Relation to Permit Dollar Amount. Source % of Category
FMFCD New 76 Table D-2 ) 0.6%
City of Clovis New 10,100 Table D-3 - 76.7%
‘ ) County of Fresno . New 1,000 Table D-3 7.6%
City of Fresno New 1,000 Table D-3 - 7.6%
CSUF New 1,000 Table D-3 7.6%
Total ‘ . . 13,176 , 0.4%*
Industrial and Commercial Management Programs oo
Description Relation to Permit Dollar Amount - Source % of Category
e ... .. FMFCD___ - oo Newo oo 22,180 Table D-2. . 464%
. City of Clovis New 6,100  Table D-3 T 12.8%
; \; -7 © "7 "County of Fresno New . - 8,200 Table D-3 - 17.2%
N __-. . Cityof Fresno _ T " New - 10,400 = TableD-3 21.8%:
CSUF . New . 900 TableD-3 . T 1.9%
Total T . 47,780 - 1.4%*

Overall Stormwater Program Management

Description Relation to Permit Doflar Amount Source % of Category '
FMFCD New 560,895 Table D-2 98.3%
City of Clovis ) New 1,600 Table D-3 0.3%
County of Fresno New : 3,200 Table D-3 0.6%
City of Fresno New 3,200 Table D-3 0.6%
CSUF New 1,600 Table D-3 0.3%
Total ’ 570,495 16.4% *
3
D-8 . i NPDES Stormwater Cost Survey
January 2005
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Appendix D Fresno-Clovis Metropolitan Area

Table D-1. Continued.
Pollution Prevention and Good Housekeeping for Municipal Operations

Description Relation to Permit Dollar Amount Source % of Category
FMFCD New 29,409 Table D-2 1.3%
City of Clovis Enhanced 631,696 Table D-3 28.2%
County of Fresno Enhanced 5,300 Table D-3 0.2%
City of Fresno Enhanced 1,572,500 Table D-3 70.2%
CSUF Enhanced 1,700 Table D-3 0.1%
Total 2,240,605 64.5% *

Post Construction Stormwater Management in New Development and Redevelopment

Description Relation to Permit  Dollar Amount Source % of Category

FMFCD Existing 57,539 Table D-2 100.0%

City of Clovis 0 N/A 0.0%

County of Fresno ) 0 N/A 0.0%

City of Fresno 0 N/A 0.0%

CSUF ' 0 N/A _0.0%
Total 57,539 1.7%*

Public Education, OQutreach, Involvement, and Participation

Description Relation to Permit Dollar Amount Source % of Category

FMFCD New 208,016 Table D-2 98.7%

City of Clovis New 200 Table D-3 0:1%

County of Fresno New 2,500 Table D-3 1.2%

City of Fresno 0 N/A 0.0%

CSUF 0 N/A 0.0%
Total 210,716 6.1% *

- Water Quality Monitoring

Description Relation to Permit Dollar Amount Source % of Category

FMFCD ' New 252,918 Table D-2 100.0%

City of Clovis ‘ 0 N/A 0.0%

County of Fresno 0 N/A 0.0%

City of Fresno 0 N/A 0.0%

CSUF 0 N/A 0.0%
Total 252,918 7.3%*

Total Stormwater Cost 3,475,029

,

a. This column indicates whether required activities were being performed prior to stormwater permits. In some cases activities were enhanced due to
permit requirements.

* This percentage is calculated by dividing the total "cost survey category" cost by the "total stormwater cost",

NPDES Stormwater Cost Survey D-9
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Appendix D Fresno-Clovis Metropolitan Area

Table D-4. Calculation of Labor and Office Supply Costs for Stormwater

. Allocation to
CAFR Description - Amount Stormwater Reference Stormwater Cost
Personnel expense1 ‘ $4,529,998 11% Palmoville, pers. comm., 6/10/04 § 498,299.78
Office Administration’ ‘ $189,671 11% Palmoville, pers. comm., 6/10/04 § 20,863.81

1. From page 20 of FMFCD CAFR, Statement of Revenues, Expenditures and Changes in Fund Balance - Govemment Funds and Reconcilliation to the Statement
of Activities

Table D-5. Street Sweeping Data Submitted by City Staff and Normalization
- Cost Per Mile  Approximate City

Entity Cost' Curb Miles Swept? Swept Street Miles
City of Fresno 1,568,200 94,495 16.60
City of Clovis . 625,096 47,430 13.18 235
CSUF ‘ N/A 465 N/A
County of Fresno . N/A 21 N/A

Total : i 2,193,296 142,411 : 15.40
1. (Source: Rourke, pers. comm., 8/02/04) . c
2. (Source: FMFCD, 2003b)

Tablev D-6. Recreated Portion of FMFCD Financial Statement

Fresno Metropolitan Flood Control District
Statement of Activities
for the year ended June 30, 2003

_Functions/Programs. _Expenses . .
General government . $6,388,084 = i
Flood contro! system ) 4,010,377
Storm water quality - . - 811,870
Interest on long-term debt 1,010,490

Total . - 12,020,821
(Source: FMFCD, 2003a.) ’ :

D-14 : " NPDES Stormwater Cost Survey
January 2005
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Appendix D

Fresno-Clovis Metropolitan Area

Table D-7. Source Data Table Submitted by FMFCD (cost survey categories added)

FMFCD Item
Category Number DESC APDesc ~  GL_Amt Cost Survey Category’

Municipal NPDES Program Development 7030-7036

Item
Number
Subtotals

Item
Number
Subtotals

Item
Number
Subtotals

Consulting Services
1 GeoSyntec Consultants
1 GeoSyntec Consultants
2 San Bernardino County
3 GeoSyntec Consultants
3 GeoSyntec Consultants Inc
1 GeoSyntec Consultants Inc
1 GeoSyntec Consultants Inc
3 GeoSyntec Consultants Inc
1 GeoSyntec Consultants Inc
1 GeoSyntec Consultants Inc
1 GeoSyntec Consultants Inc
3 GeoSyntec Consultants Inc
1 GeoSyntec Consultants Inc

1
2
3

Monitoring

4 Scheidt Haydon & Hall

5 Larry Walker Associates Inc
5 Larry Walker Associates Inc
5 Larry Walker Associates Inc
6 Larry Walker Associates Inc
5 Larry Walker Associates Inc
5 Larry Walker Associates Inc
5 Larry Walker Associates Inc

4
5
3]

Public Information
9 Bank of America
7 Panagraph Inc
9 Reed & Graham Inc
7 Panagraph Inc
7 Panagraph Inc
7 Panagraph Inc
7 Panagraph Inc

‘7 Panagraph Inc

9 Bank of America
8 Panagraph Inc
8 Panagraph Inc
8 Panagraph Inc
7 Panagraph Inc
8 Panagraph Inc
7 Panagraph Inc
8 Panagraph Inc
8 Panagraph Inc

7
8
9

2001-2002 SWQM .
2001-2002 Stormwater Quality M
Updated Best Mgmt Practice Han
Service through 12/03/2002
Service thru 01/07/2003

03/2003 SWQ Monitoring
03/2003 SWQ Monitoring
05/2002 Communication Fee
4/2003 Storm Water Monitoring
02-03 Storm Water Monitoring
02-03 Stormwater Quality Monit
Service thru 06/30/03

02-03 Stormwater Monitoring

Total Consulting Services
GeoSWQM7031
SanBMPHan7031
GeoService7031

Total

Difference

SWQM BM02-01 6/26/02-7/02/02 W

" Storm Water Quality Monitoring

2001-2002 Stormwater Monitorin

. 2001-2002 Stormwater Monitorin

09/01/02-09/18/02 Professional
2002-2003 SWQ Monitoring
02-03 Stormwater Quality Monit
02-03 Stormwater Monitoring

Total Monitoring
SHHSWQM?7033
LWASWQM?7033
LWAProf7033
Total

Difference

Horizon

07/2002 SWQMP Public Informati
Bags of Gravel

2002-2003 SWQMP Public Info &
2001-2002 SWQMP Public Info &
2002-2003 SWQMP Education
2001-2002 SWQMP Education
10/2002 SWQMP Public Info
Water Education Foundation
Service through 10/31/2002
Service thru 01/2003

Services thru 12/2002

2002-2003 SWQMP

Services thru 03/2003

SWQMP Public Info & Education
02-03 Public Info & Education
06/2003 Services SWQMP Info

Total Public Information
PanSWQMP7034
PanServices7034

Misc7034

Total

Difference

4,575.17 Monitoring
952,22 Monitoring
10,000.00 Pollution Prevention
683,78 Poliution Prevention
230.94 Pollution Prevention
7,029.84 Monitoring
2,343.45 Monitoring
0.30 Pollution Prevention
8,262.75 Monitoring
7,302.26 Monitoring
4,867.72 Monitoring
1,081.33 Pollution Prevention
9,000.47 Monitoring

56,330.23

44,333.88 Monitoring

10,000.00 Poliution Prevention
1,996.35 Poliution Prevention

—_—

56,330.23

0.00

298.06 Monitoring
3,530.00 Monitoring
1,680.00 Monitoring
1,680.00 Monitoring

173.25 Monitoring

132.00 Monitoring
2,262.50 Monitoring
3,515.00 Monitoring

—_— .

13,270.81

298.06 Monitoring
12,799.50 Monitoring
173.25 Monitoring

13.270.81

0.00

25.28 Public Education
3,831.50 Public Education
42.83 Public Education
1,636.25 Public Education
8,227.38 Public Education
5,100.00 Public Education
1,713.50 Public Education
4,250.00 Public Education
218.43 Public Education
2,677.50 Public Education
3,271.54 Public Education
4,160.33 Public Education
5,876.97 Public Education
9,220.35 Public Education
16,372.78 Public Education
15,036.32 Public Education

4,810,73 Public Education

86,471.69

47,008.38 Public Education

39,176.77 Public Education
286.54 Public Education

86,471.69

0.00

NPDES Stormwater Cost
January 2005

Survey
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Appendix D Fresno-Clovis Metropolitan Area

Table D-7. Continued..

General Expenses

10 Bank of America Hyatt Regency 180.00 Management
10 Bank of America Hertz 93.13 Management
10 Bank of America City of Fresno Airport 6.00 Management

10 David J Pomaville

10 Bank of America

10 Bank of America

10 Bank of America

10 David J Pomaville

10 Doug Harrison

10 Doug Harrison

10 IMPAC Government Services
14 IMPAC Government Services
10 IMPAC Government Services
14 IMPAC Government Services
11 Calif Stormwater Quality Tas
10 Bank of America

10 Bank of America

10 Bank of America

10 Bank of America

10 David J Pomaville

11 Groundwater Resources Assoc
12 SWQTF

11 Beck & Duke Travel Service
10 Bank of America

10 Bank of America

11 California Storm Watér Quali
10 Bank of America

10 Bank of America

10 Bank of America

11 Beck & Duke Travel Service
10 David I Pom:
10 Bank of America
10 Bank of America
10 David J Pomaville
10 David J Pomaville
10 David J Pomaville
10 Bank of America

ille.

Travel Reimbursement
Host Airport Hotel
Hertz

City of Fresno Parking
Travel Reimbursement
Travel Reimbursement
Travel Reimbursement

-Radisson Hotel Sacramento

Maguire's Chevron

Hertz

Flag City

SWQTF September Meeting Fee
Doubletree Hotel

City of Fresno Airport Parking
The Broiler Restaurant

Hertz Rent A Car
Reimbursement for Parking
Nitrate in Groundwater Conf Re
2002/2003 Annual Dues
SWQTF Conference-Ontario
Holiday Inn on the Bay

Hertz Rent a Car

CASQA Annual Board Meeting
Oakland Int! Airport Parking
City of Fresno Airport Parking

. Hertz Rental Car

Storm Water Quality Conf San D
Reimbursement Circle K. Fuel
Anthony's Fish Grotto-San Dieg
Holiday Inn on the Bay

Meal Reimb-Cafe Care Ole'
Meal Reimbursement

" Orange Cab-San Diego

Holiday Inn on the Bay

5.32 Management
124.75 Management
155.50 Management

12.00 Management
4,00 Management
32.79 Management
40.00 Management
58.96 Management
4.75 Management
81.30 Management
9.55 Management
40.00 Management
108.31 Management
16.00 Management
31.37 Management
75.60 Management

7.00 Management

150.00 Management

10,000.00 Management
526.00 Management
109.40 Management
| 63.00 Management
40.00 Management
12.00 Management
8.00 Management
87.02 Management
374.00 Management
12.33_Management
22,88 Management
244,88 Management
5.00 Management
15.00 Management
12.00 Management
-109.40 Management

13 Calif Storm Water Quality As - CASQA BMP Training 480.00 Management
10 Bank of America Hertz Rent a Car -63.00 Management
- 13 Calif Storm Water Quality As - CASWA CA BMP Training 480.00 Management

11 Bank of America
11 Bank of America
11 Bank of America
11 Bank of America
11 David J Pomaville
10 Bank of America
10 Bank of America
10 Bank of America
10 Bank of America

CASQA & APWA Mtgs-Oakland Intl

CASQA & APWA Mtgs-Union 76
CASQA & APWA Mitgs-Hertz

CASQA & APWA Mitgs-City of Fres

CASQA Meeting

CASQA - Hyatt Regency
CASQA Meeting-Fresno Parking
CASQA - Hertz

CASQA - City of Sacto Parking

25.00 Management
10.82 Management
152.55 Management’
16.00 Management
62.00 Management
155.72 Management
16.00 Management
152.19 Management
5.25 Management

Item

Number Total General Expenses 14,150.97
Subtotals 10 Travel7035 1,780.30 Management
11 Meetings/Conferences7035 1,396.37 Management
12 Dues/Fees7035 10,000.00 Management
13 Training7035 960.00 Management
14 Misc7035 14.30 Management

Total 14,150.97

Difference 0.00

&
D-16 NPDES Stormwater Cost Survey
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Appendix D

Fresno-Clovis Metropolitan Area

Table D-7. Continued.
Industrial NPDES Prog Development 7040-7046

Subtotal

Public
Information

ltem

Consulting Services
15 GeoSyntec Consultants
15 GeoSyntec Consultants
15 GeoSyntec Consultants
16 GeoSyntec Consultants
15 GeoSyntec Consultants Inc
17 GeoSyntec Consultants Inc
15 GeoSyntec Consultants Inc
15 GeoSyntec Consultants Inc
16 GeoSyntec Consultants Inc
16 GeoSyntec Consultants Inc

Number

15
16
17

18 Bank of America

SWQM Operations & Maintenance 7050-7057
SWQM Detention Basin Operations and Maintenance

20 Wildlife Control Technology
20 Wildlife Control Technology
20 Wildlife Control Technology
20 Wildlife Control Technology
20 Wildlife Conitrol Technology
20 Wildlife Control Technology
20 Wildlife Control Technology
24 R/C Mow-N-Edge Corporation
20 Wildlife Control Technology
24 Mow-N-Edge Corporation
21 Wildlife Control Technology
24 Pacific Gas & Electric Compa
19 Mow-N-Edge Corporation
21 Wildlife Control Technology
24 Cobb's Tree Care

19 Mow-N-Edge Corporation
21 Wildlife Control Technology
19 Mow-N-Edge Corporation
19 Mow-N-Edge Corporation
21 Wildlife Control Technology
20 Wildlife Control Technology
20 Wildlife Control Technology
21 Wildlife Control Technology
21 Wildlife Control Technology
21 Wildlife Control Technology
21 Wildlife Control Technology
19 Lucas Weed Control, LLC
19 Lucas Weed Control, LLC
20 Wildlife Control Technology
20 Wildlife Control Technology
19 Lucas Weed Control, LLC
20 Wildlife Control Technology
19 Lucas Weed Control, LLC
19 Lucas Weed Control, LLC
20 Wildlife Control Technology
19 Lucas Weed Control, LLC

2001-2002 Stormwater Monitorin
2001-2002 SWQM

2001-2002 SWQ Monitoring
Service through 12/03/2002
03/2003 SWQ Monitoring
05/2002 Communication Fee
4/2003 Storm Water Monitoring
02-03 Storm Water Monitoring
Service thru 06/30/03

02-03 Stormwater Monitoring

Total Consulting Services
GeoSWQM7041
GeoService7041

Misc7041

Total

Difference

Albertson-PIE Meeting

Agreement #2002-04
Agreement #2002-04
Agreement #2002-04
Agreement #2002-04
Agreement #2002-04
Agreement #2002-04
Agreement #2002-04

Agreement #2002-04

Dev Unit Il

2003 Rodent Control Srve

Line Extension Deficiency

2003 Developed Basin Maint Uni
4/2003 Rodent Control
Apgreement 2003-12

2003 Developed Basin Maint Uni
5/2003 Rodent Control

6/03 Dev Basin Maint-Unit 2

6/03 Dev Basin Maint-Unit 2
6/2003 Rodent Control
Agreement #2002-04

Agreement #2002-04

2003 Rodent Control Srve

4/2003 Rodent Control

5/2003 Rodent Control

6/2003 Rodent Control

07/2002 Undeveloped Basin Main
08/2002 Undeveloped Basin Main
-Agreement #2002-04

" Agreement #2002-04

09/2002 Undeveloped Basin Main
Agreement #2002-04

10/2002 Undeveloped Basin Main
11/2002 Undeveloped Basin Main
Agreement #2002-04

12/2002 Undeveloped Basin Main

518.75 Industrial
20,75 Industrial
2,488.20 Industrial
2,842,11 Industrial
1,258.50 Industrial
56.16 industrial
8,106.58 Industrial
1,320.00 Industrial
3,465.00 Industrial

1,771.00 Industrial

21,847.05

15,483.78 Industrial

6,307.11 Industrial
56.16 Industrial

21,847.05

0.00

26.16 Public Education

60.00 Post Construction
60.00 Post Construction
60.00 Post Construction
60.00 Post Construction
60.00 Post Construction
60.00 Post Construction
60,00 Post Construction
136.51 Post Construction
60.00 Post Construction
136.51 Post Construction
60.00 Post Construction
403.86 Post Construction
136.51 Post Construction
60.00 Post Construction
320.00 Post Construction
136.51 Post Construction
60.00 Post Construction
136.51 Post Construction
-150.00 Post Construction
60.00 Post Construction
60.00 Post Construction
60.00 Post Construction
60.00 Post Construction
40.00 Post Construction
40.00 Post Construction
40.00 Post Construction
106.37 Post Construction
106.37 Post Construction
60.00 Post Construction
60.00 Post Construction
106,37 Post Construction
60.00 Post Construction
106.37 Post Construction
106.37 Post Construction
60.00 Post Construction
106.37 Post Construction

NPDES Stormwater Cost Survey

January 2005
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Appendix' D

Fresno-Clovis Metropolitan Area

Table D-7. Continued.

20 Wildlife Control Technology
19 Irly-Bird Landscape Company
20 Wildlife Control Technology
19 Irly-Bird Landscape Company
20 Wildlife Control Technology
21 Wildlife Control Technology
19 Irly-Bird Landscape Company

. 21 Wildlife Control Technology

19 Irly-Bird Landscape Company
21 Wildlife Control Technology
21 Wildlife Control Technology
22 Cobb's Tree Care

20 Wildlife Control Technology
24 Mow-N-Edge Corporation
19 Lucas Weed Control, LLC
20 Wildlife Control Technology
23 City of Fresno

19 Mow-N-Edge Corporation
19 Mow-N-Edge Corporation
20 Wildlife Control Technology
19 Mow-N-Edge Corporation
20 Wildlife Control Technology
23 City of Fresno

19 Mow-N-Edge Corporation
19 Mow-N-Edge Corporation
20 Wildlife Control Technology
23 City of Fresno

19 Mow-N-Edge Corporation
20 Wildlife Control Technology
20 Wildlife Control Technology
19 Mow-N -Edge Corporatlon

23 City of Fresno

20 Wildlife Control Technology
24 Mow-N-Edge Corporation
24 Mow-N-Edge Corporation
21 Wildlife Control Technology
23 City of Fresno

19 Mow-N-Edge Corporation
21 Wildlife Control Technology
19 Mow-N-Edge Corporation
21 Wildlife Control Technology
23 City of Fresno

19 Mow-N-Edge Corporation
21 Wildlife Control Technology
19 Lucas Weed Control, LLC
20 Wwildlife Control Technology
19 Lucas Weed Control, LLC

. 20 Wildlife Control Technology

20 Wildlife Control Technology
18 Lucas Weed Control, LLC

20 wildlife Control Technology
19 Lucas Weed Control, LLC

19 Lucas Weed Control, LLC

20 Wildlife Control Technology
19 Lucas Weed Control, LLC

20 Wildlife Control Technology
19 Irly-Bird Landscape Company
20 Wildlife Control Technology
19 Irly-Bird Landscape Company
20 Wildlife Control Technology
21 Wildlife Control Technology
19 Irly-Bird Landscape Company
21 Wildlife Control Technology
19 Irly-Bird Landscape Company

..2003. DP\IP]AneH Rasi.

Agreement #2002-04

01/2003 Undev Basin Maint
Agreement #2002-04

2003 Undev Basin Maint Unit II
Agreement #2002-04

2003 Rodent Control Srve

3/03 Undev Basin Maint Unit II
4/2003 Rodent Control

4/03 Undev Basin Maint Unit II
5/2003 Rodent Control

6/2003 Rodent Control
Agreement #2002-12

Agreement #2002-04

2002 SWQM Detention Basin O &
07/02 Undev Basin Maint-Extra
Agreement #2002-04

6302 W Spruce Ave

2002 Developed Basin Maint
2002 Developed Basin Maint
Agreement #2002-04

09/2002 Developed Basin Mainte
Agreement #2002-04

6302 W Spruce Ave

10/2002 Developed Basin Mainte
11/2002 Developed Basin Mainte
Agreement #2002-04

6302 W Spruce Ave

12/2002 Developed Basin Mainte
Agreement #2002-04

Agreement #2002-04

01/2003 Developed Basin Mamte

6302 W Spruce Ave

Agreement #2002-04

Dev Unit II Extra Work

Dev Unitll

2003 Rodent Control Srve

6302 W Spruce Ave

2003 Developed Basin Maint Uni
4/2003 Rodent Control

- 2003 Developed Basin Maint Uni

5/2003 Rodent Control

6302 W Spruce Ave

6/03 Dev Basin Maint-Unit 2
6/2003 Rodent Control

07/2002 Undeveloped Basin Main

Agreement #2002-04
08/2002 Undeveloped Basin Main
Agreement #2002-04
Agreement #2002-04
0972002 Undeveloped Basin Main
Agreement #2002-04
10/2002 Undeveloped Basin Main
11/2002 Undeveloped Basin Main

. Agreement #2002-04

12/2002 Undeveloped Basin Main
Agreement #2002-04

01/2003 Undev Basin Maint
Agreement #2002-04

2003 Undev Basin Maint Unit If
Agreement #2002-04

2003 Rodent Control Srve

3/03 Undev Basin Maint Unit IT
4/2003 Rodent Control .
4/03 Undev Basin Maint Unit I

60.00 Post Construction
82.89 Post Construction
60.00 Post Construction
82.89 Post Construction
60.00 Post Construction
60.00 Post Construction
82.89 Post Construction
60.00 Post Construction
82.89 Post Construction
60.00 Post Construction
60.00 Post Construction
290.00 Post Construction
60,00 Post Construction
562.49 Post Construction
80.00 Post Construction
60.00 Post Construction
1,329.68 Post Construction
562.49 Post Construction
49.00 Post Construction
60.00 Post Construction
562.49 Post Construction
60.00 Post Construction
1,048.86 Post Construction
562.49 Post Construction
562.49 Post Construction
60.00 Post Construction
223.42 Post Construction
562.49 Post Construction
60.00 Post Construction
60.00 Post Construction
573.73 Post Construction
.573,73. Post Construction.
115.62 Post Construction
60.00 Post Construction
104.13 Post Construction

573.73 Post Construction

60.00 Post Construction
128.46 Post Construction
573.73 Post Construction

60.00 Post Construction
573.73 Post Construction

60.00 Post Construction
'592.84 Post Construction
573.73 Post Construction

60.00 Post Construction
102.50 Post Construction

60.00 Post Construction
102.50 Post Construction

60.00 Post Construction

60.00 Post Construction
102.50 Post Construction

60.00 Post Construction
102.50 Post Construction
102.50 Post Construction

60.00 Post Construction
102.50 Post Construction

60.00 Post Construction

68.95 Post Construction

60.00 Post Construction

68.95 Post Construction

60.00 Post Construction

60.00 Post Construction

68.95 Post Construction

60.00 Post Construction

68.95 Post Construction
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Appendix D

Fresno-Clovis Metropolitan Area

Table D-7. Continued.

Subtotal

Item

21 Wildlife Control Technology
21 Wildlife Control Technology
19 Lucas Weed Control, LLC
20 Wildlife Control Technology
19 Lucas Weed Control, LLC
20 Wildlife Control Technology
20 Wildlife Control Technology
19 Lucas Weed Control, LLC
20 Wildlife Control Technology
19 Lucas Weed Control, LLC

19 Lucas Weed Control, LLC
20 Wildlife Control Technology
19 Lucas Weed Control, LLC
20 Wildlife Control Technology
19 Irly-Bird Landscape Company
20 Wildlife Control Technology
19 Irly-Bird Landscape Company
20 wildlife Control Technology
21 Wildlife Control Technology
19 Irly-Bird Landscape Company
21 Wildlife Control Techriology
19 Irly-Bird Landscape Company
21 Wildlife Control Technology
21 Wildlife Control Technology

Number

19
20
21
22
23
24

5/2003 Rodent Control

6/2003 Rodent Control

07/2002 Undeveloped Basin Main
Agreement #2002-04 :
08/2002 Undeveloped Basin Main
Agreement #2002-04

Agreement #2002-04

09/2002 Undeveloped Basin Main
Agreement #2002-04

10/2002 Undeveloped Basin Main
11/2002 Undeveloped Basin Main
Aprecment #2002-04

12/2002 Undeveloped Basin Main
Agreement #2002-04

01/2003 Undev Basin Maint
Agreement #2002-04

2003 Undev Basin Maint Unit II
Agreement #2002-04

2003 Rodent Control Srve

3/03 Undev Basin Maint Unit I
4/2003 Rodent Control

4/03 Undev Basin Maint Unit II
5/2003 Rodent Control

6/2003 Rodent Control

Total SWQM Detention Basins

Operations & Maintenance
Undev/DevBasinMaint7051
WildAgree2002-047051
RaodentControl7051
CobbAgree2002-127051
CitySpruceAve7051

Misc7051

Total

Difference

SWQM Retention Basin Operations and Maintenance

Seibert's Oil Company Inc
Seibert's Oil Company Inc
Seibert's Oil Company Inc
Seibert's Oil Company Inc
Matthews & Son
Matthews and Sons
Safety Network
Safety Network
Chevron
Cardlock Fuels System Inc
Matthews and Sons
R/C Matthews & Son
Cardlock Fuels System Inc
Matthews and Sons
Video Inspection Specialists
R/C Matthews and Sons

© R/C Matthews and Sons
Cerutti & Sons Transportatio
Matthews and Sons

Emmetts Excavation Grading &

Cardlock Fuels System Inc
Cardlock Fuels System Inc
Cardlock Fuels System Inc
Cardlock Fuels System Inc
Cerutti & Sons Transportatio
Matthews and Sons

Emmetts Excavation Grading &

Cardlock Fuels System Inc -
Cardlock Fuels System Inc

07/2002 Diesel Fuel
07/2002 Diesel Fuel
07/2002 Diesel Fuel
08/2002 Diesel Fuel
Agreement #2002-01
Agreement #2002-01
Equipment Rental
7/21/02-8/02/02 Equip Rental
Fuel

Fuel through 5/31/03
Agreement #2002-01

0:7/31/2002 Fuel
Agreement #2002-01
Cleaning w/ Vacuum Truck

Agreement #2002-09
Agreement #2002-01

‘Apreement #2002-18

08/2002 Pump Fuel

09/2002 Diesel

10/15/2002 Pump Fuel/Truck Fue
10/31/2002 Diesel Fuel
Agreement #2002-09

Agreement #2002-01

Agreement #2002-18

08/2002 Pump Fuel

08/2002 Truck Fuel

60.00 Post Construction
60,00 Post Construction
38.68 Post Construction
60.00 Post Construction
38.68 Post Construction
60.00 Post Construction
60.00 Post Construction
38.68 Post Construction
60,00 Post Construction
38.68 Post Construction
38,68 Post Construction
60.00 Post Construction
38.68 Post Construction
60.00 Post Construction

2.94 Post Construction
60.00 Post Construction

2.94 Post Construction
60.00 Post Construction
60.00 Post Construction

2.94 Post Construction
60,00 Post Construction

2.94 Post Construction
60.00 Post Construction
60.00 Post Construction

1798016

8,174.05 Post Construction
2,460,00 Post Construction
1,380.00 Post Construction

290.00 Post Construction
3,438.88 Post Construction
2,237.23 Post Construction

17,980.16

0.00

114.50 Post Construction
117.90 Post Construction
115.33 Post Construction
80.27 Post Construction
1,630.50 Post Construction
35.00 Post Construction
180.00 Post Construction
253.00 Post Construction
9.86 Post Construction
33.41 Post Construction
280.00 Post Construction
455,00 Post Construction
9.53 Post Construction
4,345,13 Post Construction
435,00 Post Construction
273.75 Post Construction
542,50 Post Construction
290.55 Post Construction
180.84 Post Construction
770.00 Post Construction
68.49 Post Construction
59.49 Post Construction
28,27 Post Construction
15.02 Post Construction
961.05 Post Construction
180.83 Post Construction
770.00 Post Construction
62.98 Post Construction
7.14 Post Construction

NPDES Stormwater Cost Survey

January 2005
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Appendix D

Table D-7. Continued.

- Fresno-Clovis Metropolitan Area

Cardlock Fuels System Inc
Cardlock Fuels System Inc
Cardlock Fuels System Inc
Cardlock Fuels System Inc
Cardlock Fuels System Inc
R/C Matthews & Son

R/C Matthews and Sons
Matthews and Sons

Video Inspection Specialists
R/C Matthews and Sons

E & J Gallo Winery
Matthews and Sons
Matthews and Sons

E & J Gallo Winery
Matthews and Sons

E & J Gallo Winery

Cerutti & Sons Transportatio
Matthews and Sons ‘

Emmetts Excavation Grading &

09/2002 Diesel Fuel
+09/2002 Diesel
10/15/2002 Pump Fuel/Truck Fue
10/31/2002 Diesel Fuel
09/2002 Diesel Fuel

Agreement #2002-01
Cleaning w/ Vacuum Truck

Greenwaste Deliveries
Agreement #2002-01
Agreement #2002-01 ~
09/2002 Greenwaste Deliveries
Agreement #2002-01

11/2002 Greenwaste
Agreement #2002-09
Agreement #2002-01
Agreement #2002-18

40.49 Post Construction
389.47 Post Construction
28.26 Post Construction
20.16 Post Construction
29.62 Post Construction
350.00 Post Construction
245.00 Post Construction
1,487.50 Post Construction
580.00 Post Construction
262.50 Post Construction .
1,155.00 Post Construction
7,731.25 Post Construction
326.26 Post Construction
1,195.00 Post Construction
611.25 Post Construction
15.00 Post Construction
573.65 Post Construction
180.83 Post Construction
1,020.00 Post Construction

Item .
Number Total SWQM Retention Basin O&M 28,546.58
Subtotal 25 Fuel7052 1,230.19 Post Construction
26 M&SAgree2002-017052 16,989.39 Post Construction
27 EquipRental7052 433.00 Post Construction
28 Greenwaste7052 2,365.00 Post Construction
29 CleaningVacuumTruck7052 1,015.00 Post Construction
30 M&SBlank7052 2,128.75 Post Construction
31 CeruttiAgree2002-097052 1,825.25 Post Construction
32 EmmettsAgree2002-187052 2,560.00 Post Construction
Total 28,546.58 '
Difference 0.00
SWQM Structures Operations and Maintenance i
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 24.17 Pollution Prevention
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning -290.00 Pollution Prevention
33 Video Inspection Specialists 11/2002 Vacuum Cleaning '435.00 Pollution Prevention
33 Videc Inspection Specialists 11/2002 Vacuum Cleaning . 330.00 Pollution Prevention
33 Video Inspection Specialists .. 11/2002 Cleaning & Root Cuttin 330.00 Pollution Prevention
33 Video Inspection Specialists 10/2002 Vacuum Cleaning ' 217.50 Pollution Prevention
33 Video Inspection Specialists Cleaning w/ Vacuum Truck 362.50 Pollution Prevention
33 Video Inspection Specialists Clean w/Vacuum Truck 1,550.00 Pollution Prevention
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning © 217.50 Pollution Prévention
- 33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 145.00 Pollution Prevention
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 24.17 Pollution Prevention
33 Video Inspection Specialists 11/2002 Vacuum Cleaning 290.00 Pollution Prevention
33 Video Inspection Specialists Clean w/Vacuum Truck & TV Insp 2,195.00 Pollution Prevention
34 City of Fresno ‘ 7/02-3/03 Pipeline Maint 288.10 Pollution Prevention
34 City of Fresno 7/02-3/03 Pipeline Maint 296.10 Pollution Prevention
33 Video Inspection Specialists 10/2002 Vacuum Cleaning 217.50 Pollution Prevention
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 145.00 Pollution Prevention
33 Video Inspection Specialists 12/2002 Vacuum Truck Cleaning 24,16 Pollution Prevention
34 City of Fresno R 7/02-3/03 Pipeline Maint 72.36 Pollution Prevention
33 Video Inspection Specialists 12/2002 Vacuum Cleaning | .362.50 Pollution Prevention |
33 Video Inspection Specialists 10/2002 Vacuum Cleaning 217.50 Pollution Prevention
33 Video Inspection Specialists 03/2003 Vacuum Truck Cleaning 310.00 Pollution Prevention
. 33 Video Inspection Specialists 11/2002 Vacuum Cleaning 145.00 Pollution Prevention
33 Video Inspection Specialists 11/2002 Vacuum Cleaning 580.00 Pollution Prevention .
33 Video Inspection Specialists 11/2002 Cleaning & Root Cuttin 290.00 Pollution Prevention *
33 Video Inspection Specialists 12/2002 Vacuum Cleaning 507.50 Pollution Prevention
33 Video Inspection Specialists Clean w/Vacuum Truck 310.00 Pollution Prevention
Item
Number Total SWQM Structures O&M 10,176.56
Subtotal 33 VISTruckCleaning7054 9,520.00 Pollution Prevention
. 34 FresnoPipeline7054 656.56 Pollution Prevention
Total 10,176.56 g
Difference 0.00
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Appendix D

Fresno-Clovis Metropolitan Area

Table D-7. Continued.

SWQM Pump Operations and Maintenance

Subtotal

35 Video Inspection Specinlists
35 Video Inspection Specinlists
36 Video Inspection Specialists
35 Video Inspection Specinlists
35 Video Inspeclion Specinlists
35 Video Inspection Specialists
35 Video Inspection Specintists
35 Video Inspection Specinists
35 Video Inspection Specinlists
35 Video Inspection Speciniists
35 Video Inspection Specinlists
35 Video Inspeclion Specintists
35 Video Inspection Specinlists
35 Video Inspection Specinlists
35 Video Inspection Speciniists
35 Vidceo Inspection Specialists
36 Pacific Gns & Electric Compa
36 Pacific Gns & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gns & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compn
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gns & Electric Compa
36 Pacific Gas & Electric Compn
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
36 Pacific Gas & Electric Compa
35 Video Inspection Specialists
35 Video Inspection Specialists
35 Video Inspection Specialists
35 Video Inspection Specialists
Item
Number
35
36

SWQM Other Operations and Maintenance

37 Melca Fence
SWQM Soil Monitoring

38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratorigs
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories

Clean w/Vacuum Truck

7/2002 Pump Station Vacuum Clo
7/2002 Pump Station Vacuum Cle
11/2002 Cleaning & Root Cuttin

Clean w/Vacuum Truck
11/2002 Vacuum Cleaning
Clean w/Vacuum Truck

11/2002 Cleaning & Root Cuttin

Clean w/Vacuum Truck

03/2003 Vacuum Truck Cleaning

11/2002 Vacuum Cleaning
10/2002 Vacuum Cleaning
10/2002 Vacuum Cleaning
10/2002 Vacuum Cleaning
10/2002 Vacuum Cleaning
10/2002 Vacuum Cleaning
10/03/02-11/18/02 Servico
Service through 12/17/2002

Service thru 10/12/02-01/03/03

Service thru 04/17/03

Service thru 05/12/03 Pump Sit

Service through 7/18/03

Service through 6/18/03

07/03/02-08/02/02 Service
08/02/02-09/03/02 Service
09/03/02-10/02/02 Service
10/02/02-10/31/02 Service
10/31/02-11/27/02 Service

Service thru 10/12/02-01/03/03

10/12/02-01/03/03 Service
03/2003 Site Pump Utilities

Service thru 04/10/03 Pump Sit
Service thru 05/12/03 Pump Sit
Service thru 06/11/03 Pump Sit

Service thru 7/11/03

07/03/02-08/02/02 Service
08/02/02-09/03/02 Service
09/03/02-10/02/02 Service
10/02/02-10/31/02 Service
10/31/02-11/27/02 Service

Service thru 10/12/02-01/03/03

10/12/02-01/03/03 Service
03/2003 Site Pump Utilities

Service thru 04/10/03 Pump Sit
Service thru 05/12/03 Pump Sit
Service thru 06/11/03 Pump Sit

Service thru 7/11/03
10/2002 Vacuum Cleaning
11/2002 Vacuum Cleaning
11/2002 Vacuum Cleaning
Clean w/Vacuum Truck

Total SWQM Pump O&M
VISTruckCleaning7055
PGEService7055

Total

Difference

02/2003 Fence Repair

Low Level Lead Profile

07/10/2002 Low Level Lead Prof

Low Level Lend Profile

07/2002 Low Level Lead Profile
07/2002 Low Level Lead Profile
07/03/2002 Low Level Lead Prof

Low Level Lead Profile

08/2002 Low Leve! Lead Profile

Low Level Lead Profile

07/03/2002 Low Level Lead Prof

Low Level Lead Profile

07/10/2002 Low Level Lead Prof
07/11/2002 Low Level Lead Prof
07/15/2002 Low Level Lead Prof

Low Level Lead Profile
Low Level Lend Profile

07/10/2002 Low Level Lead Prof
07/10/2002 Low Level Lead Prof
07/2002 Low Level Lead Profile
07/2002 Low Leve! Lead Profile

Low Level Lead Profile-113

07/2002 Low Level Lead Profile
08/2002 Low Level Lead Profile

Low Level Lead Profile

155,00 Pallution Prevention
580.00 Pollution Prevention
507.50 Pollution Prevention
742,50 Pollulion Prevention
787.50 Pollution Pravantion
253.75 Pollution Prevention
310.00 Poliution Prevention
330,00 Pollution Prevention
232.50 Pollution Prevention
290.00 Pollution Prevention
217.50 Pollution Prevention
217.50 Poliution Prevention
290,00 Poliution Prevention
72.50 Poliution Prevention
580.00 Pollution Prevention
72.50 Pollutlon Prevention
49,49 Pollution Prevention
32,56 Pallution Prevention
51.17 Pollullon Prevention
7.67 Pollution Prevention
28.67 Pollution Prevention
86.03 Pollution Prevention
86.03 Pollution Prevention
10.80 Pollution Prevention
10.80 Pollution Prevention
10.80 Pollution Prevention
10.80 Pallution Prevention
11.50 Pollution Prevention
12.98 Pallution Prevention
14.22 Pallution Prevention
12.47 Pallulion Prevention
11.94 Pollulion Prevention
11,91 Pollution Prevention
22.37 Pollution Prevention
10.29 Pollution Prevention
126.05 Pallution Prevention
79.22 Pollution Prevention
76.74 Pollution Prevention
57.03 Pollution Prevention
24.12 Pollution Prevention
10.29 Pollution Prevention
11.36 Pollution Prevention
10.65 Pollution Prevention
10.65 Pollution Prevention
11.39 Pollution Prevention

* 13.46 Pollution Pravention
83,81 Pollutlon Prevention
145.00 Pollution Prevention
108.75 Pollution Prevention
181.25 Pollution Prevention

._155.00 Pollution Prevention

7,236.02
6,228.75 Pollution Prevention

1,007.27 Pollution Prevention

7,236.02
0.00

584.00 Post Construction

297.00 Post Construction

99,00 Post Construction
396,00 Post Construction
363.00 Post Construction
264,00 Post Construction
198.00 Post Construction
363.00 Post Conslruction

99,00 Post Construction
198.00 Post Construction

66.00 Post Construclion
132,00 Post Construction

99,00 Post Conslruclion
396.00 Post Construction
396,00 Post Construction
396.00 Post Construction
198.00 Post Construction

99.00 Post Construction

99.00 Post Construction
132.00 Post Construction

99.00 Post Construclion
165.00 Post Construclion
396.00 Post Construclion
264.00 Post Construclion
198.00 Post Construclion
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Appendix D

Table D-7. Continued.

ltem
Number

38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories
38 BSK Analytical Laboratories

-38

Municipal NPDES Program Implementation 7060-7066

Low Level Lead Profile
10/2002 Low Level Lead Profile
11/2002 Low Level Lead Profile
10/2002 Low Level Lead Profile
11/2002 Low Level Lead Profile
07/2002 Low Level Lead Profile
09/2002 Low Level Lead Profile
09/2002 Low Level Lead Profile
08/2002 Low Level Lead Profile
08/2002 Low Level Lead Profile
09/2002 Low Level Lead Profile
07/2002 Low Level Lead Profile
07/2002 Low Level Lead Profile
08/2002 Low Level Lead Profile
Low Level Lead Profile-Bal Due
07/10/2002 Low Level Lead Prof
07/2002 Low Level Lead Profile
08/2002 Low Level Lead Profile
09/2002 Low Level Lead Profile
05/2002 Low Level Lead Profile
.08/2002 Low Level Lead Profile
10/2002 Low Level Lead Profile
11/2002 Low Level Lead Profile
05/2002 Low Level Lead Profile
05/2002 Low Level Lead Profile

Total SWQM Soil Monitoring

Investigation, Inspectiqn, Enforcement

41 AT&T Wireless Services
40 Larry Walker Associates Inc
41 AT&T Wireless Services
42 AirLink Communications
40 Larry Walker Associates Inc
40 Larry Walker Associates Inc
40 Larry Walker Associates Inc
42 AirLink Communications
41 AT&T Wireless Services
42 Airlink Communications Inc
41 AT&T Wireless Services
43 Larry Walker Associates Inc
43 Larry Walker Associates Inc
40 Larry Walker Associates Inc
42 Airlink Communications Inc
41 AT&T Wireless Services
41 AT&T Wireless Services
43 Larry Walker Associates Inc
42 Airlink Communications Inc
41 AT&T Wireless Services
40 Larry Walker Associates Inc
42 Airlink Communications Inc
42 Airlink Communications Inc
41 AT&T Wireless Services
40 Larry Walker Associates Inc

07/14/2002-08/13/2002 Services
Storm Water Quality Monitoring
08/14/02-09/13/02 Service Peri
07/24/02-08/23/02 Telemetry Fe
2002-2003 Stormwater Monitorin
2001-2002 Stormwater Monitorin
2001-2002 Stormwater Monitorin
10/2002 Telemetry Monthly Fee
109/14/02-10/13/02 Service
09/24/02-10/23/02 Monthly Fee
10/14/02-11/13/02 Service

~ 10/01/02-10/31/02 Professional

09/01/02-09/18/02 Professional
2002-2003 SWQ Monitoring

* Service through 11/23/2002

Service through 12/13/2002
Service thru 01/15/2003
Service thru 12/31/2002
Services thru 12/23/2002
Service thru 02/13/03
2002-2003 SWQ Monitoring
Service thru 01/23/03
02/23/03 Monthly Fee
03/15/03 Billing

02/2003 SWQ Monitoring

Fresno-Clovis Metropolitan Area

198.00 Post Construction
396.00 Post Construction
99.00 Post Construction
99.00 Post Construction
99.00 Post Construction
99.00 Post Construction
297.00 Post Construction
231.00 Post Construction
396.00 Post Construction
198.00 Post Construction
198.00 Post Construction
396.00 Post Construction
297.00 Post Construction
279.00 Post Construction
18.00 Post Construction
231.00 Post Construction
231.00 Post Construction
66.00 Post Construction
198.00 Post Construction
165.00 Post Construction
297.00 Post Construction
99.00 Post Construction
99.00 Post Construction
165.00 Post Construction
165.00 Post Construction

*10,428.00 Post Construction

" 39 Fotech Color Labs " 08/2002 Photos 6.00 icit Discharge
39 Fotech Color Labs 07/2002 Photos 16.66 lllicit Discharge
39 Fotech Color Labs Photo Developing 53.83 lliicit Discharge
Item :
‘Number
Total Investigation, Inspection,
39 Enforcement 76.49 lllicit Discharge -
Monitoring ) .
42 AirLink Communications 08/2002 IP Activation Fee 45.00 Monitoring

26.18 Monitoring
10,552.33 Monitoring
23.76 Monitoring
58.06 Monitoring
1,823.85 Monitoring
8,756.96 Monitoring -
3,192.74 Monitoring
98.00 Monitoring
23.35 Monitoring
98.00 Monitoring
23.98 Monitoring
7,816.19 Monitoring
4,692.12 Monitoring
18,662.34 Monitoring
98.00 Monitoring
23.56 Monitoring
23.46 Monitoring
27,576.10 Monitoring
98.00 Monitoring
25.75 Monitoring
17,728.24 Monitoring
98.00 Monitoring
98.00 Monitoring
23.61 Monitoring
14,544 32 Monitoring
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Appendix D

Fresno-Clovis Metropolitan Area

Table D-7. Continued.

Subtotal

41 AT&T Wireless Services
40 Larry Walker Associates Inc
42 Airlink Communications Inc
42 Airlink Communications Inc
41 AT&T Wireless Services
40 Larry Walker Associates Inc
44 Water Env Research Foundatio
40 Larry Walker Associates Inc
42 Airlink Communications Inc
42 Airlink Communications Inc
41 AT&T Wireless Services

41 AT&T Wircless Services

40 Larry Walker Associates Inc

Public Information
45 Cash
46 David J Pomaville
46 Pro Image Video LLC
48 Bank of America
46 Pro Image Video LLC
46 Fotech Color Labs
52 River Parkway Trust
45 Cash
46 Panagraph Inc
47 Fotech Color Labs
48 Fresno Ag Hardware
46 San Joaquin River Parkway
45 Bank of America
45 Bank of America
48 Cash
45 Cash
47 Prestige Printing
48 Bank of America
56 San Joaquin River Parkway Tr
486 City Press
48 City Press
45 Bank of America
48 SWRCB
49 SWRCB
49 SWRCB
49 SWRCB
46 Bank of America
48 Bank of America
45 Bank of America
56 Bank of America
52 River Parkway Trust
50 Daniel P Rourke
46 Pro Image Video LLC
45 Bank of America
56 Bank of America
50 Bank of America
45 Cash
50 Daniel P Rourke
51 Daniel P Rourke
50 Daniel P Rourke
51 Daniel P Rourke
51 Daniel P Rourke

a

Service thru 04/13/03

02-03 Storm Water Monitoring
IP Local - Unlimited

IP Local Unlimited

Service Through 5/13/2003
02-03 Storm Water Monitoring
03/04 Subscription to WERF
02-03 Stormwater Quality Monit
IP Usage through 6/23/03

IP Local Service through 5/23/
Service through 6/15/2003
Service through 7/13/03

02-03 Stormwater Monitoring

Total Monitoring
LWASWQMT7063
ATTService7063
AirlinkIP7063
LWAProf7063
WERF7063

Total

Difference

Vons

Clean Water Award Reimbursemen
Transfer PSA from VHS to Digit
Office Depot

08/2002 Duplicate PSA VHS Tape
Dev & Prints

Reimbursement Storm Water Gran
Casa Valadez Mexican Restauran
2002-2003 SWQMP Public Info &
09/2002 Dev & Print

09/2002 Supplies

Clean Storm Water Grant Reimb
Vons Grocery Store

Vons Grocery Store

Orchard Supply

Riverfest 2002 Food

10/2002 Letterheads-Storm Wate
Office Max . ‘
Fresno City Parks & Rec CSW Gr
10/2002 Action Alert Flyers
10/2002 Action Alert Flyers

Vons )

Waste Discharge Req Annual Fee
Waste Discharge Req Annual Fee
Waste Discharge Req Annual Fee
Waste Discharge Req Annual Fee
Kinko's

OfficeMax

Bobby Salazar's

Env-Sol-Com

Clean Storm Water Grant Reimb
Mileage Reimbursement

12/2002 Public Information
Bobby Salazars

Amazon.Com

Hyatt Regency Monterey
SaveMart Supermarkets

Ineligible Portion-Hyatt

CWEA Conference-Peninsula Rest
CWEA Conference Mileage Reimb
CWEA Conference-Goomba's Kitch
CWEA Conference-Jugem Japanese

21.18 Monitoring
14,464.70 Monitoring
98.00 Monitoring
98.00 Monitoring
23.24 Monitoring
17,532.15 Monitoring
10,000.00 Monitoring
12,274.56 Monitoring
98.00 Monitoring
98.00 Monitoring
22.42 Monitoring
21.50 Monitoring

24,331.20 Monitoring

195,312.85

143,863.39 Monitoring

281.99 Monitoring
1,083.06 Monitoring
40,084.41 Monitoring
10,000.00 Monitoring

195,312.85

0.00

10,70 Management
22,62 Public Education
276.97 Public Education
55.16 Management
21.58 Pubtic Education
18.72 Public Education
1,920.00 Public Education
12.40 Management
255.00 Public Education
7.51 Management
4.80 Management
1,899.45 Public Education
11.49 Management
24.33 Management
5.18 Management
15.50 Management
606.26 Management
28.80 Management
1,000.00 Management
625.00 Public Education
49.22 Public Education
44,98 Management
1,500.00 Management

10,000.00 Management
2,500.00 Management
3,750.00 Management

224.10 Public Education
37.65 Management
29.35 Management

203.00 Management
50.00 Public Education
85.05 Management

149.08 Public Education
37.87 Management

232.20 Management

297.68 Management

9.14 Management
-4.28 Management
22,50 Management

115.20 Management
19.00 Management
13.89 Management
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- Appendix D

Fresno-Clovis Metropolitan Area

Table D-7. Continued.

46 Panagraph Inc
46 City Press
51 Daniel P Rourke
51 Daniel P Rourke
51 Daniel P Rourke
51 Daniel P Rourke
486 Panagraph Inc
45 Bank of America
56 Bank of America
56 Bank of America
45 Bank of America
56 Bank of America
56 Bank of America
56 Bank of America
45 Bank of America
56 Bank of America
56 Cash
52 Central Unified School Distr
48 Fresno Ag Hardware
52 Liberty Elementary
54 Daniel P Rourke -
52 Liberty Elementary
56 Bank of America
48 Panagraph Inc
56 Asian Pacific American Herit
47 Cash
486 Zoo Lynx
47 Airport Blueprint Inc
55 Consolidated Printworks
46 Panagraph Inc
52 UC Regents
-= = - - -54-Bank-of America '
54 Bank of America
.53 Bank of America
* 53 Bank of America
56 Bank of America
56 Bank of America
56 Bank of America
54 Bank of America
53 Bank of America
53 Bank of America
55 City Press
56 Cash
56 Cash
51 Cash
56 Solon Manufacturing Co Inc
52 Central High School-Env Scie
55 City Press
56 City Press
56 City Press
50 Daniel P Rourke
56 State of CA-WRCB
56 Consolidated Printworks
46 Panagraph Inc
56 Bank of America
45 Bank of America
56 Bank of America
45 Bank of America
46 Bank of America
56 Bank of America
46 City of Fresno Parks & Recre
486 Jack Nadel, Inc
48 Linda Jacobsen
48 Panagraph Inc
52 San Joaquin River Parkway &

Service thru 01/2003

02/2003 Storm Water Pollution
03/2003 WRPPN Meetings-040-LJX
WRPPN Committee Meeting-Zocalo
03/2003 WRPPN Meetings-Hamburg
WRPPN Committee Meeting-Hungry
2002-2003 SWQMP

Fresno Audio Visual - Vons

Fresno Audio Visual - Cinnamon
Fresno Audio Visual - Mariscos
Fresno Audio Visual - Food 4 L
OSH-Brass Grommet

Fresno Audio Visual - DiCiccos
Fresno Audio Visual - Cinnamon
Fresno Audio Visual - Vons

Fresno Audio Visual - Draper S
Fresno Pollution Prevention Gr

2003 Clean Storm Water Grant
Devoe Traffic Gal/Pail/Bucket

2003 Clean Storm Water Grant
CASQA-BMP Handbook Workshop
Clean Storm Water Grant

Vons-Me n Eds-Intergrated Pest
Services thru 03/2003

Booth Space/Sponsorship

Aerial Photocopies-

2003 Earth Day Ad & Clean Up
Aerial Photos

Utility Bill Inserts . ’
SWQMP Public Info & Education
Clean Storm Water Grant

T Do YA QA TRAAD LY oo I o 1N e
‘Bl Polio-CA QA‘"DJ.\/?'nnuduuu)\ Mt

CASQA BMP Handbook Workshop
Hertz-SWQ BMP Training
Hyatt-SWQ BMP, Training
The Upper Crust-SWQ BMP Traini °
The Thai House-GeoSyntec Meeti
NTIS-EPA-Document . )
Mariscos-CASQA BMP Handbook Mt
Hyatt-SWQ BMP Training-Parking
Hyatt-SWQ BMP Training-Meals
Utility Bill Inserts :
Fresno Audio Visual
Costco-Open Space Const
Vons-Phase I Meeting’

. Paint Paddles
2003 Clean Storm Water Grant
Utility Bill Inserts
Stormwater Pollution Packets
Gardening Tips Bill Insert Cre
Mileage Reimbursement

Watering Schedule Insert
02-03 Public Info & Education
City of Fresno-Zoning Ordinanc
Bobby Salazars-Lunch Meeting
OSH-Garden Sprayer
Javiers-Business Lunch
‘Sir Speedy Printing-Clovis Zon
‘Paper Plus-Environmental Fact

. 2002 Clean Storm Water Grant
#2 Pencils/Screen Set Up Charg
Clean Storm Water Grant Reimb
06/2003 Services SWQMP Info
2003 Clean Storm Water Grant

.

2,015.13 Public Education
1,048.39 Public Education
11.50 Management
12.50 Management
13.04 Management
7.50 Management

382.50 Public Education
24.70 Management
141.25 Management
24.92 Management
2.85 Management
25.94 Management
65.59 Management
47.00 Management
.17.85 Management
18.32 Management
16.53 Management
1,527.49 Public Education
40.27 Management
52.00 Public Education
27.40 Management
68.00 Public Education
50.65 Management
616.25 Public Education
250.00 Management
. 2.00 Management
965.00 Public Education
5.83 Management
316.00 Public Education
38,102.22 Public Education
2,000.00 Public Education
6:80-Management-
25.00 Management
152.95 Management
95.58 Management
13.21 Management
49.00 Management
56.00 Management
7.01 Management
12.00 Management
40.09 Management
1,097.74 Public Education
21.04 Management
67.39 Management
11.83 Management
6,829.59 Management
1,823.87 Public Education
1,111.18 Public Education
878.60 Management
-296.05 Management
108.36 Management
-2,500.00 Management
222.93 Management
44,846.40 Public Education
25.00 Management
64.52 Management
21.62 Management
35.00 Management
20.55 Public Education
40.93 Management
1,000.00 Management
1,350.41 Management
43.11 Management
2,445.61 Management
80.00 Management
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Appendix D

Fresno-Clovis Metropolitan Area

Table D-7. Continued.

Item
Number
Subtotal 45

General Expenses
Program Expenses
57 Quercus Publications
57 Bank of America
Item
Number
57

Industrial NPDES Program Implementation 7070-7076

Total Public Information
Food7064
PublicEducation7064
Printing7064
OfficeSupplies7064
SWRCBFees7064
Travel7064 (Mileage, Hotels)
ConferenceMeetings7064
Grant7064

Training7064
Handbooks7064
UtilityBill7064

Misc7064

Total

Difference

Streams of the SJV Book
NTIS-Groundwater Contamination

Total Program Expenses

Investigation, Inspection, Enforcement

58 City Press
Monitoring
Public Information
59 The Business Journal
59 EXCAL Visual Communications
59 Panagraph Inc .
item
Number
59

{Source: Rourke, pc, 3/23/04

Phone Complaints - Forms

Newspaper Subscription
08/2002 Storm Water Training K
Services thru 12/2002

Total Public Information

Total of Subtotals

133,892.99

340.68 Management
96,377.31 Public Education
621,60 Management
171.86 Management

17,750.00 Management
602.01 Management
111.76 Management

7,521.36 Public Education
300.62 Management
66.21 Management

2,524.92 Public Education
7,504.66 Management

133,892.99

0.00

0.00
55.50 Management
56.00 Management

111.50 Management

332.96 Industrial
0.00

88.00 Public Education
1,013.50 Public Education
13,993.30 Public Education

15,094.80 Public Education
$ 611,843.66

1. Cosl Calegories Abbreviated According to the Following:
Constructlon: Construction Site Stormwater Runoff Control
Illicit Discharge: lllicit Discharge Destection and Eiimination
Industrial: Industrial and Commercial Management Programs
Management: Overall Stormwater Program Management
Pollullon Prevention: Pollution Prevention and Good Housekeeping for A

fo] 5

P (

and Red:

Post Construction: Post Conslruction Waler Management in New D

P

Public Educalion: Public Education, Oulreach, Invalvement, and Parlicipation

Monltoring: Water Quality Montloring
Watershed: Walershed Management

NPDES Stormwater Cost Survey
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Appendix E _ City of Sacramento

The backup calculations for the cost for each cost survey category in Section 7 and the sources of
the cost data are presented in this appendix. Tables are generally presented by sequentially
increasing levels of detail. Figure E-1 illustrates how data is shared throughout the tables.

Table E-1 contains all costs organized into the various standard cost survey categories. The
subtotals for each cost category are also presented in Section 7, Table 7-2. The remaining tables

. (E-2 through E-9) present the detailed back-up information for the numbers in Table E-1. Table
E-1 is linked to the back-up tables by the table and item numbers in the ‘Source’ column. Most
of the cost information provided by city staff is listed in Table E-2. Item numbers corresponding
to the subtotals in Table E-2 were added to the left hand column to easily show how the numbers
are pulled forward to Table E-1. The right hand column in Table E-2 was added to show how -
costs were allocated to the cost survey categories. Table E-1 entries that were not taken directly
from Table E-2 are found in Tables E-3 through E-9.

For the city of Sacramento, labor costs are distributed among the various cost survey categories
according to labor cost spreadsheets provided by city staff (Table E-7). Thus, comparing costs
with other municipalities where such costs are not distributed, Sacramento’s Overall Stormwater
Management Program costs will be lower. :

Detailed descriptions of how the costs were developed are contained in the following paragfaphs.

“Construction Site Stormwater Runoif Controi~

The total cost for this category was $261,716. The costs for this category include labor, which
~ was broken down into three categories: inspections, student interns, and all other activities.
There was also cost identified for developing BMP handbooks (one time annual cost, but may
occur at a time later than one year). Other activities performed included (descriptions obtamed
from annual stormwater report):

o - Issued 144 grading permits
‘e Reviewed 68 SWPPPs

. Issued 384 enforcement actions

o Sent winterization letters to property owners with active construction sites to remind
contractors to prepare their construction sites for the rainy season and to submit
winterization certifications

e Developed a Microsoft Access database to track all stormwater inspections and -
enforcement actions for private development construction sites

NPDES Stormwater Cost Survey ‘ - E-1
January 2005
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Appendix E City of Sacramento

Sacramento

Cost by Survey
Category
Source Cost
Data
c2 Distributidn 0
< Enct&nb:rgnce <
Distribution of Colleg®
4 2 Foundation Cost
Distribution of BM
« c2 Handbook Cost
<.
P
Labor Cost by ‘
Survey Category R

Source Labor
Cost Data

E-9

Legend

C1: first column of numeric data

— cCost

Figure E-1. Sacramento Flowchart

E-2 : NPDES Stormwater Cost Survey
January 2005
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Appendix E City of Sacramento

Illicit Discharge Detection and Elimination (IDDE)

The total cost for this cétegory was $37,507. Labor cost is the only cost allocated to this
category. Activities performed included issuance of 55 enforcement actions and investigation of
all 83 calls received involving suspected illicit discharge (Sacramento, 2003b). ’

Industrial and Commercial Management Programs

The total cost for this category was $42,318. Approximately 94 percent of the cost was for
stormwater staff labor. The other identified cost was for developing BMP handbooks (one time
annual cost, but may occur at a time later than one year). Other activities included issuance of 41
enforcement actions, development of BMP brochures for the auto body, auto washing, and auto
repair industry, and creation of a Clean Water Business Partner program for the mobile pressure
washing industry (Sacramento, 2003b).

Overall Stormwater Program Managehent |

The total cost for this category was $281,501. Activities in this program were as folloWs:

e Office products
e Planning .
e Annual réjjk)ftin"g”
‘o CASQA membership fees
o Mailing
« NPDES fees
o Legal fees
o Miscellaneous

° Stormwater staff labor

Pollution Prevention and Good Housekeeping for Mumc:pal Operatlons

The total cost for this category was $3,270,806. Most of the cost for this category was for the
activities of street sweeping (40 pelcent) drainage system maintenance (46 percent), and pump
station cleaning (13 percent).

Street sweeping costs were also estimated by city staff. Street sweeping cost was estimated at
$1.6 million. Street sweeping costs included the cost of sweeping 3 percent of the core
downtown area 7 extra times a month which is beyond the city’s permit requirement (Busath,
pers. comm., 11/21/04). Due to this,an annual required compliance cost was calculated for the
city based on the $1.6 million estimate and permit required street sweeping frequencies (Table E-
7). The calculated annual required compliance cost was $1,322,748.

NPDES Stormwater Cost Survey . ) E-3
January 2005 : :
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Appendix E City of Sacramento

Sump, drain inlet, manhole, and drain line and channel cleaning performed by city staff was
reported under the Field Services labor category in Table E-8. Equipment costs for this effort
was not available, but was roughly estimated as 75 percent of the labor costs as a result of
consultation with city staff. This brings the total cost for drainage system maintenance to
$1,514,926.

Lastly, $2,500 was attributable to this category for development of BMP handbooks (one time
cost, but may occur less frequent than annually due to updates). The city also performed
inspection and maintenance of parking lots (Sacramento, 2003b).

Due to inaccurate use of labor codes by city personnel for pump station cleaning, these costs
were estimated by the city of Sacramento staff rather than relying on accounting record reports
(Busath, pers. comm., 11/21/03). The reported labor cost of $22,552 from Table E-8 was not
used in this report. Pump station cleaning, including equipment costs, was estimated at
$420,000 (Busath, pers. comm., 1/11/05).

Post Construction Stormwater Management in New Development and Redevelopment

The total cost of this category was $38,517. The labor costs for this category were broken down
in the same way as the Construction Site Stormwater Runoff Control category. There was also
cost identified for development of BMP handbooks (one time annual cost, but may occur at a
time later than one year)

Public Education, Outreach, In volvemeht, and Participation
The total cost of this category was $361,440. The costs associated with this category were for
the following activities:

¢ Developing Integrated Pest Management (IPM) -

e Television

e Radio

e Billboard

e Newspaper

e Mailings

e Participation in public events

e Water Education Foundation grant

e Project development

e Agriculture outreach

o Pet outreach

¢ Elementary education

E-4 NPDES Stormwater Cost Survey
L January 2005



Appendix E | City of Sacramento

e Student intern labor
e Stormwater staff labor
e University grant

Where activity statistics were available, normalized costs were calculated. Activity statistics
were not available for each activity. Therefore, normalization based on total cost was not
possible.

Water Quallty Monitoring

The total cost of this category was $494,577. Modeling and data analysls accounted for
$131,688. Sample collection and lab cost was $303,077 and stormwater staff and student labor
cost was $59,812. ,

Watershed Management
The total cost of this category was $31,591, which was primarily for stormwater staff labor.

References

NPDES Stormwater Cost Survey C E-5
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Appendix E

Table E-2. Source Data Table Submitted By City of Sacramento (cost survey categories added)

ltem# City of Sacramento Category

City of Sacramento

Cost  Cost Survey Category'

Public Outreach
1 Pacific Rim
2 ATV video Center
3 Clear Channel
4 Comcast
5 Jack Nadel
8 KCRA-
7 KSSJ
8 KXTV
9 Mark McCarthy
10 Grant
11 Ogilvy ‘
12 Rooney Design
13 Sac Bee
14 Sac Theater Co
15 Sac Zoo
16 Sign Effects
17 UC Regents
18 Water Edu Found
19 Univision 19~
20 Urban Creeks

21-Vitali-gage Communic
22 Z.C. Optimal Solutions

23 Sac Business Jour
Monitoring

24 Aerospeed

25 Caltest

26 County

27 Kathy Russick

28 Kinetic Labs

.29 LWA

30 Sequoia Analytical

31 CSUS foundation

32 Geosyntec

100 Public Education

387 Public Education
4,374 Public Education
26,284 Public Education

10,406 Public Education

24,000 Public Education
1,530 Public Education
3,396 Public Education
4,710 Public Education
2,500 Public Education

34,812 Public Education

577 Public Education
736 Public Education
5,100 Public Education

7,000 Public Education

2,578 Public Education

3,589 Public Education”

2,500 Public Education

13,010 Public Education. .

750 Public Education
1,522 Public Education
18,781 Public Education
" 928 Public Education

168 Monitoring
37,197 Monitoring
247,274 Monitoring
76,017 Monitoring
2,938 Monitoring
43,748 Monitoring
-0
- 7,233 Monitoring
4,690 Monitoring

NPDES Stormwater Cost Survey
January 2005



Appendix E

City of Sacramento

Table E-2. Continued.

Target Pollutant
33 Acchibald and Wallberg

34 Cures
35 Doggie Bags

36 Brake Pad Patnership

Misc
37 Auto Mailing
38 Bill Crooks
39 Brownies
40 NPDES fee
41 CSUS

42 David John Darold

43 Downey Brand
44 Fedex

45 George & Shapiro

46 Lee Pitt

47 Linda Taylor
48 Petty cash
49 Safe Designs

50 BMP handbooks
51 Viking Office Prods

52 Wayne Neilsen

53 Misc encumbrance
54 Wendy Alexander

55 CASQA
56 Misc Expenses
Students

57 College Foundation

9,595 Watershed
2,639 Public Education
4,149 Public Education
2,600 Watershed

653 Public Education
13,650 Management
2,630 Public Education
10,000 Management
2,500 Public Education
1,756 Public Education
29,585 Management
110 Management
915 Management
419 Public Education
43 Public Education
1,527 Management
764 Public Education
10,000 See Table E-5
324 Management
1,717 Public Education
31,000 See Table E-3
2,480 Management
5,000 Management
1,108 Management

62,376 See Table E-4

Total

(Source: Busath, pers. comm., 11/21/03)

786,175

1. Cost Categories Abbreviated According to the Following:
Construction: Construction Site Stormwater Runoff Control
lllicit Discharge: lllicit Discharge Detection and Elimination
Industrial: Industrial and Commercial Management Programs
Management; Overall Stormwater Program Management

Poliution Prevention: Poliution Prevention and Good Housekeeping for Municipal Operations

Post Construction: Post Construction Water Management in New Development and Redevelopment
Public Education: Public Education, Outreach, involvement, and Participation

Monitoring: Water Quality Monitoring
Watershed: Watershed Management

E-10
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Appendix E

City of Sacramento

Table E-3. Distribution of Miscellaneous Encumbrance Between Public Education and Monitoring

Cost Source Percent Allocation Category Reference Allocated Cost
31,000.00 Table 2, Item 53 50% Public Education Busath, pers. comm., 1/22/04 15,500.00
31,000.00 Table 2, ltem 53 50% Monitoring Busath, pers. comm., 1/22/04 15,500.00

100%

Total ]

Table E-4. Distribution of College Foundation Costs for Student Internship Program

31,000.00

Allocatéd Cost

Cost Source Percent Allocation Category Reference
62,376.00 Table E-2, Item 57 50% Public Education Busath, pers. comm., 1/22/04 31,188.00
62,376.00 Table E-2, ltem 57 20% Construction Busath, pers. comm., 1/22/04 12,475.20
62,376.00 Table E-2, tem 57 20% Monitoring . Busath, pers. comm., 1/22/04 12,475.20
62,376.00 Table E-2, ltem 57 10% Post Construction Busath, pers. comm., 1/22/04 6,237.60
Total . 100% 62,376.00

Table E-5. Distribution of BMP Handbooks (CASQA) between Ihdustlrial, Municipal, New Development, and

NPDES Stormwater Cost Survey
January 2005
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Construction . »
Cost Source Percent Allocation Category Reference Allocated Cost
10,000.00 Table E-2, Item 50 25% Industrial/Commercial Busath, pers. comm., 1/22/04 2,500.00
+10,000.00 Table E-2, item 50 25% Municipal Busath, pers. comm, 1/22/04 2,500.00
10,000.00 Table E-2, ltem 50 - 25% Post Construction Busath, pers. comm, 1/22/04 2,500.00
10,000.00 Table E-2, ltem 50 25% ‘Construction Busath, pers. comm, 1/22/04 2,500.00
Total . 100% 10,000.00
Table E-6. Calculation of Street Sweeping Cost
Dollar Amount of
Description " Statistic Reference
Actual Cost - 1,600,000.00 Busath, pers. comm., 1/22/04
monthly req. miles - 2,200 Sacramento, 2003b
- Blyear req. miles 0 Sacramento, 2003b
_ lyearreq.miles - ___50 Sacramento, 2003b
“annual required 26,450 Calculation
monthly actual est. mi. 2,662 Busath, pers. comm., 1/22/04
B/year actual est. mi. 0 Sacramento, 2003b
1/year actual est. mi. : 50 Sacrameénto, 2003b
annual actual est. mi. a 31,994 Calculation
annual req. cost est. 1,322,748.02 Calculation
E-11

55w



Appendix E

City of Sacramento

Table E-7. Labor Allocations for Sacramento Categories with Corresponding Cost Survey Categories

City
Labor
Iltem # Sacramento Category Code Labor Cost Cost Survey Category

1 Construction Element HA 64,778.39 Construction

2 Construction Inspections HA1 181,962.17 Construction

3 General Stormwater Actvities HAA 52,696.90 Management

4 New Development Element HB 29,779.10 Post Construction

5 Industrial Element HC 37,993.92 Industrial

6 Industrial inspection HCA1 1,823.89 Industrial

7 lllegal Discharge Program HD 23,690.64 lllicit Discharge

8 lllegal Discharge Inspection HD1 13,816.15 lllicit Discharge

9 Public Education Program HE 93,986.89 Public Education
10 ~ School Outreach Program HE1 23,465.49 Public Education
11  Stormdrain Stenciling Program HE2 1,503.76 Public Education
12° NN Landscape Grant HE3 6,676.64 Public Education
13 CWBP HE4 2,279.54 Public Education
14 Watershed Stewardship HF 5,5665.92 Watershed
15 Municipal Operations HG 9,735.09. Pollution Prevention
16 Plant Services Stormwater Activites HH 22,552.19 See Table E-1, pump stations
17 Field Services Stormwater Activities  Hl 865,672.17 Pollution Prevention
18 Target Pollutant HJ 13,930.08 Watershed
19 Monitoring HK 27,291.38 Monitoring
20 NPDES Compliance Monitoring HK1 9,525.69 Monitoring
21 BMP Effectiveness Monitoring HK2 341.74 Monitoring
22 Special Monitoring Studies HK3 409.30 Monitoring

© 23 Coordinated Monitoring Prograrh HK4 390.75 Monitoring

24  Coordinated Monitoring Program HK5 368.56 Monitoring
25 Coordinated Monitoring Program HKB6 617.52 Monitoring
26 Coordinated Monitoring Program HK7 8,392.24 Monitoring
27 Water Waste Activities HL - 896.73 Poliution Prevention
28 Program Management HM 160,161.19 Management
29 Program Management PM 4,044.41 Management

Total
(Source: Table E-8)

1,664,348.44

E-12

NPDES Stormwater Cost Survey
January 2005

ABEUDTE



Appendix E 3 | City of Sacramento

Table E-8. Labor Cost Data as Submitted by City of Sacramento Staff

City of Sacramento
Department of Utilities
Project Accounting Management System (PAMS)

Total Indiv
Employee Hourly
Job # Description Org Rept Catg Expense Expense
21233 NPDES PROGRAM 3322 HH . 66549 . 95.1
3323 HH . 4,122.06 64.4
HH . 1,410.18 58.8
HH 3,508.67 487
. HH : 1,944 .98 442
HH 1,766.04 31.5
HH . 1,124.38 70.3
HA1 108,293.85 63.9
HH 868.3 64.3
HH 1,023.82 . 64
HH 930.52 58.2
HH 198.42 49.6 .

HH . 44859 64.1
HH. 384.49 64.1
 HH 656.76 41
HH 283.2 35.4
HH - 1,122.86 70.2
HH 84.34 422
. HA . 2,371.26 25.9
HA1 : 6,658.08 26.4
HAA 12,949.16 26.4
HAA ‘ 1,463.31 41.8
HD ‘ 49.67 24.8

HE 655.9 257
HE1 "~ 1,916.75 26.1
HE2 - 417.95 26.1
HF 99.23 24.8
HK 2443 271
HK3 198.43 24.8
3332 HAA 6,475.21 89.9
HE - 2,116.34 90.1
s HE1 1,461.61 89.5
HG 8,302.14 90.2
HJ 11,187.93 89.6

NPDES Stormwater Cost Survey E-13
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Appendix E City of Sacramento

Table E-8. Continued.

HK 17,265.87 89.4
HK1 4,597.83 89
HK2 162.9 89
HK4 266.5 88.8
3333 HK5 368.56 0
HK8 617.52 65
HK7 8,392.24 88.8
21233 NPDES PROGRAM 3333 HA 7,712.62 61.2
HA 52,918.39 89
HA 1,776.12 44 .4
HA1 5,602.74 62.3
HA1 61,407.50 43.6
HAA 12,504.88 61.9
HAA 13,331.24 66.7
HAA 12,627.60 89.2
HAA 3,345.50 65
HB 4,303.02 62.4
HB 25,476.08 88.5
HC 1,745.21 62.3
HC 35,847.63 66.5
HC 401.08 89.1
HCA1 248.44 62.1
HC1 1,575.45 65.6
HD 23,193.44 66.6
HD 447 .59 89.5
HD1 13,816.15 68.2
HE 11,310.88 62.3
HE 156.04 62.4
HE 928.86 88.5
HE 78,818.87 69.4
HE1 4,083.84 67.5
HE1 4,279.00 89.1
HE1 11,724.29 67.6
HE2 1,085.81 67.9
HE3 - 6,676.64 65.5
HE4 2,279.54 67.4
HF 62.43 62.4
HF 987.49 89.8
HF 4,416.77 63.1
HG 1,164.59 =~ 68.5
HG 268.36 89.5
HJ 1,133.19 100.7
HJ 1,608.96 67
HK 804.75 100.6
HK 1,499.54 68.2
HK 7,266.64 89.2
E-14 NPDES Stormwater Cost Survey
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Appendix E B - City of Sacramento

R Table E-8. Continued.

HK 210.28 70.1
HK1 4,927.86 55.7
) HK2 178.84 89.4
21233 NPDES PROGRAM 3333 HK3 " 210.87 38.3
HK4 124.25 62.1
HL 800.31 - 687
HL 96.42 48.2
HM 160,070.30 100.4
HM 90.89 29.5
PM 4,044.41 101.1
3342 HI 1,440.10 53.3
3343 HI 2,252.63 56.3
HE 205.78 51.4
HI 16,387.75 46.6
Hi ' 29,009.49 456
HI , 53,108.99 54.6
HI 945,65 43
HI 2,059.16 51.5
HI 1,486.70 413
Hi 46,709.55- - 50
HI - - 6025176 " 559
HI 421.01 52.6
HI 23,368.00 443
M 11,685.67 488 -
T . HI- . 24,722.55 44
) ' HI 1,420.81 526
‘ H 1,197.95° 33.3°
HI 33,694.50 488
HI ~ 25,045.38 427
HI 12,318.28 ' 50.3
HI 15,905.71 448
HI 28,123.15 56
HI 43,011.80 . 558
Hi 77,791.72 49.9
HI 6,085.05 56.9
HI 89,605.65 62.8
. HI " 84,737.98 55.3
HI 12,041.63 51
HI _ 413441 - 517
HI 61,389.23 40.7
HI " 510.55 63.8
HI 22,888.86 485
Hi 1,291.63 47.8
- Hi 80,423.09 541
Total 1664348.44 59.92
(Source: Busath, pers. comm., 11/21/03)
NPDES Stormwater Cost Survey E-15
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Appendix F ~ City of Santa Clarita

The backup calculations for the cost for each cost survey category in Section 8 and the sources of
the cost data are presented in this appendix. Tables are generally presented by sequentially
increasing levels of detail. Figure F-1 illustrates how data is shared throughout the tables.

Table F-1 contains all costs organized into the various standard cost survey categories. The
subtotals for each cost category are also presented in Section 8, Table 8-2. The remaining tables
(F-2 through F-7) present the detailed back-up information for the numbers in Table F-1. Table
F-1 is linked to the back-up tables by the table and item numbers in the ‘Source’ column. Most
of the cost information provided by city staff is listed in Table F-2. Item numbers corresponding
to the subtotals in Table F-2 were added to the left hand column to easily show how the numbers
are pulled forward to Table F-1. The right hand column in Table F-2 was added to show how
costs were allocated to the cost survey categories. Table F-1 entries that were not taken directly
from Table F-2 are found in Tables F-3 through F-7.

For the city of Santa Clarita, labor costs of the stormwater staff are not distributed among the
various survey categories. Instead, it is all captured under Overall Stormwater Program
Management. Thus, comparing costs with other municipalities where such costs are distributed,
Santa Clarita’s Overall Stormwater Management Program costs will be higher.

Detailed descriptions of how the costs were developed are contained in the following paragraphs.

Construction Site Stormwater Runoff Control

The total cost of this category was $74,995. The only cost attributed to this category was for
inspections. The city conducted 11,746 inspections, but this number reflects multiple inspections
for various construction activities at the same site (Santa Clarita, 2003b). Since this number does
not solely represent stormwater inspections, this should be considered when.comparing these
‘inspection statistics with that of the other cities. Therefore, cost was normalized per active
construction site (64) (Santa Clarita, 2003b). Other activities in this category included:

o Development of pollution prevention handouts directly related to specific construction
functions

¢ The city’s Environmental, Building and Safety, and Public Works inspectors completed
site visits on a daily basis

s Cited contractors in the event of illicit connection detection

NPDES Stormwater Cost Survey F-1
January 2005



Appendix F | City of Santa Clarita

Santa Clarita

Cost by Survey
Category

F-1
- s |
Source Cost Data
F-2 Basin Cleanings
F-3-
2
GIs
Expenditures

F-4

c7

Detailed Cost Data
F-5

Legend
' C1: first column of numeric data
| €—— cost
. -
<«— —— Other information

13

Figure F-1. Santa Clarita Flowchart

Ilicit Discharge Detection and Elimination (IDDE)

The total cost of this category was $114,831. Though the city labeled this cost as operation and
maintenance activities, activities were specific to identification and elimination of illicit
connections and discharges. :

The Los Angeles Flood Control District (LAFCD) owns and maintains 122,354 feet of open
channel all of which was screened for illicit connections during the 2002/03 fiscal year. Out of
the 20 illicit connections that were identified by screening, all were 1nvest1gated terminated,
removed, and resulted in enforcement action (Santa Clarita, 2003b).

Also, 349 illicit discharges were reported. Of these, 291 were discontinued/cleaned up
voluntarily through enforcement and the source identified, 2 were cleaned up with no source-
identified, 50 resulted in no evidence of discharge, 27 were determined to be conditionally”

F-2 . ’ ) NPDES Stormwater Cost Survey
January 2005



Appendix F City of Santa Clarita

exempt, and 305 resulted in enforcement action. (Santa Clarita, 2003b). Normalized cost is $311
per investigation of both illicit connections and illicit discharges (20+349). This mcludes all
associated follow up activities performed by the city as described above.

Industrial and Commercial Management Programs

The total cost of this category was $12,600. The only cost for this category was for inspection of
industrial and commercial facilities. The city inspection staff performed 110 inspections during
2002/03. The city of Santa Clarita contracts with Los Angeles County of perform these
inspections but are done by city staff (Cramer, pers. comm., 4/22/04). Enforcement actions were
issued which included 17 verbal warnings and 4 notices to comply. (Santa Clarita, 2003b).

Overall Stormwater Program Management

The total cost for this category was $515,352. These costs are for administrative activities and
development planning. Stormwater staff time (including overhead allocation) used to oversee or
implement the activities in the other cost categories accounted for $438,832. Overhead
allocation (other supporting city functions, building, etc.) was $253,073. This number is
described in the footnote to Table F-2. Development planning cost was $76,520. These costs
were for activities the city does to insure developers are following SUSMP1 standards.
Maintenance of the stormwater section of city’s website was also performed.

Pollution Prevention and Good Housekeeping for Municipal Operations

The total cost for this category was $859,754. Activities performed in this category were for
catch basin cleaning, trash pick-up, and street sweeping. The cost attributed to catch basin
cleaning was $251,908. Durmg 2002/03, 1,482 catch basins were cleaned (Table F-3). The cost
attributed to street sweeping was $557,443. The city sweeps all streets once a week (Santa
Clarita, 2003b). A total of 900 curb miles were swept per week in 2002/03 (Cramer, pers.
comm., 4/22/04). Trash pick-up costs were $50,403 for the household hazardous waste program.

Post Construction Stormwater Management in New Development and Redevelopment

The adjusted cost of this category was $106,925. The total cost for this category submitted by
the city of Santa Clarita was $256,950. Of the cost, $97,813 was for vehicles for catch basin
cleaning (Cramer, pers. comm., 4/22/04). These capital costs were recurring for other projects at
an unknown interval and were assumed to be annual for the purposes of this survey. The
remaining $9,112 was for maintenance and conveyance of one detention basin (Cramer, pers.
comm., 4/22/04).

! SUSMP: Standard Urban Storim Water Mitigation Plans (SUSMPs) are often réferenced by permits. They set
treatment requirements for new construction and redevelopment. (www.swrcb.ca.gov)

NPDES Stormwater Cost Survey F-3
January 2005
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Appendix F | City of Santa Clarita

Public Education and Outreach and Public Involvement and Participation

The total cost for these categories was $49,130.. These categories were combined for the city of
Santa Clarita. This cost includes employee training to administer these categories. Activities in
this category included:

e Storm drain stenciling: Out of the city owned 440 drain inlets, 45 were marked with a no
dumping message

» Maintained stormwater hotline; The city received approximately 30 calls per day relating
to trash, household hazardous waste, and stormwater (Cramer, pers. comm., 4/22/04)

e DPrint, television, radio, and other media: Approximately 5 million impressio‘ns were made
(for the entire permitted area). A breakdown for Santa Clarita was not available

e School outreach: An environmental mascot visited schools and public events to educate
attendees on stormwater issues. Children’s activity books were distributed at
appearances. Flyers were distributed to promote the River Rally event

¢ Cooperated with the principal permittee to develop specific outreach programs to target
pollutants in their area

» - Distributed pollutant-specific materials
e Developed and distributed brochures and door hangers to specific residents

e Attended 4 workshop/community eVé’h’ES'té"di§Cu”ss stormwater pollution -

_ Programs supported by the principal permittee were funded in part by a contribution from the

city of Santa Clarita in the amount of $45,822. The remaining activities were performed by

- stormwater staff and that cost breakdown was not available.

Water Quality Monltormg

The total cost of this category was $3,300 (Table F- 2) This 1ncluded monltoung for dlazmon '
multiple times at one site (Cramer, pers. comm., 4/22/04). .

* Watershed Management'

The total cost of this category was $332,949. This cost was allocated to this categdry basedon
estimates from city staff. The staff estimated that 50 percent of GIS cost was attrlbutable to
stormwater activities (Table F-4).

References

City of Santa Clarita. 2003. “Los Angeles County Municipal Storm Water Permit (Order 01-
182) Individual Annual Reporting Form, Attachment U-4”
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Appendix F City of Santa Clarita

Table F-2. Source Data Table Submitted by City of Santa Clarita in their Annual Report Form for Los
Angeles County Municipal Stormwater Permit (cost survey categories added)

ltem # City of Santa Clarita Category Cost Cost Survey Category1
Program Mangement
1 Administrative Costs 438,832.00 2 Management
2 Capital Costs 0.00
Public Information and Participation
3 Public Outreach/Education 45,821.98 Public Education
4 Employee Training 3,308.39  Public Education
5 Corporate Outreach 0.00
6 Business Assistance 0.00
7 Industrial/Commercial Inspection/Site Visit Actvities 12,600.00 Industrial
8 Development Planning 76,519.55 Management
Development Construction
9 Construction Inspections 74,995.00 Construction
Public Agency Activities
10 Maintenance of structural and treatment control BMPs 9,111.93 Post Construction
11 Municipal Street Sweeping 557,443.16  Pollution Prevention
12 Catch Basin Cleaning 251,907.99  Pollution Prevention
13 Trash Collection/Recycling 50,402.55 Pollution Prevention
14 Capital Costs 97,813.00 3 Post Construction
16 Other 0.00
IC/ID Program
16 Operations and Maintenance 114,831.05 lllicit Discharge
17 Capital Costs 0.00
18 Monitoring 3,300.00 Monitoring
19 Other (Watershed Management) 332,949.00 4 Watershed
Total 2,069,835.60

(Source: Santa Clarita 2003b)
1, Cost Categories Abbreviated According to the Following:
Construction: Construction Site Stormwater Runoff Controt
lllicit Discharge: lllicit Discharge Detection and Elimination
Industrial: Industrial and Commercial Management Programs
Management: Overall Stormwater Program Management
Pollution Prevention: Pollution Prevention and Good Housekeeping for Municipal Operations
Post Construction: Post Construction Water Management in New Development and Redevelopment
Public Education: Public Education, Outreach, Involvement, and Participation
Monitoring: Water Quality Monitoring
Watershed: Watershed Management

2. Cost reported in the annual report form was $184,710. Per personal communication with Dan Smith, this number was adjusted up to
$185,759 because of $1,049 in previously unallocated labor for stormwater staff. Another $253,073 was also added as the cost of overhead
allocation. Overhead allocation was not inciuded in the annual report and it pays for support by other departments such a payroll, human
resources, etc. as well as a fraction of building costs.

3. $137,784 was adjusted down to $97,813 after a more thorough review by city finance staff. The city suggested we add $150,025 for the
curb line and gutter maintenance program, but this cost could not be established as a stormwater corripliance cost.

4, From Table 7-3.

NPDES Stormwater Cost Survey F-7
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~Appendix F

City of Santa Clarita

Table F-3. Calculation of Number of Basin Cleanings

Frequency
Type Number Reference (yearly) Reference Total Cleanings
Priority A 65 Santa Clarita, 2003b 3 Santa Clarita, 2003b 195
Priority B 180 Santa Clarita, 2003b 3 Santa Clarita, 2003b 540
Priority C 249 Santa Clarita, 2003b 3 ‘Santa Clarita, 2003b 747
Total 494 1,482
Table F-4. Calculation of GIS Expenditures Relating to Stormwater ) '
Amount Source Percent Allocation Category Reference Allocated Cost
) . . Watershed ‘
665,897.12 Table F-5 50% | Management Cramer, pers. comm., 6/9/04 332,948.56
Not Related to ) _
665,897.12 Table F-5 50% Stormwater  Cramer, pers. comm., 6/9/04 332,948.56
Total 100% - 665,897.12
V)
F-8 ‘NPDES Stormwater Cost Survey
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Appendix F City of Santa Clarita

Table F-5. Financial Cost Data Submitted by City of Santa Clarita

STORMWATER UTILITY FINANCIAL PROJECTIONS
Financial History

1996-97 1997-98 1998-99 19998-00 2000-01 2001-02 2002-03

Actuals Actuals Actuals Actuals Actuals Actuals Actuals
REVENUES:

User Fee 1,847,538 2,149,920 2,527,683 1,825,118 2,101,130 1,954,068 2,251,307
(Supplemental Refund)

Interest Income 42,104 58,193 79,913 86,125 143,197 96,382 81,505
Misc. Revenues 103 1,811 103,285 147,464
Sale of Maps & Publications 140 1,792 1,696 2,597 1,929
Operating Transfers In 53,633 125,028 277,836 323,142 289,765

fTotaiRevenues. ..

452318597~ 12/4801373: | i2{TiTA;871

8897642/ 12,208,246/ ' 12/663{479): 121138063}

OPERATING EXPENDITURES:

2314 GIS 965,352 327,471 213,712 232,334 486,642 504,794 665,897
4311 Stormwater Engineering 56,652 17,924

5720  Stormwater Utility Admin 312,673 323,391 691,677 539,508 1,561,987 554,823
5740 Stormwater Field Activities 572,534 601,604 627,845 688,919 740,401 994,760 928,992

8140  Stormwater Attorney Services
Transfers Out
Overhead Allocation - 11% of Rev 197,820 197,820 197,820 197,820 197,820 208,895 253,073
Audit Adj - AR Allowance

TOTAL OPERATING EXPENDITURES 1,735,706 1,439,567 1,362,768 1,867,401 1,982,295 3,265,435 2,402,785 .
CAPITAL PROJECTS:
1996-97 Access Ramp 0 18,636 6,364
1987-98 Curb Gutter & Flowline 115,000
1998-00 Stormdrain Repairs 0
1998-00 Curb Gutter Flowline 157,415
Storm Drain Repairs (97,660) 110,170 17,600
M0031  Annual Curb Gutter Flowline 151,766
M0032 Storm Drain Transfer Program 73,428 316,215
M0037  Annual Curb Gutter Flowline 190,668 150,025
Water Discharge Retrofit - 16,683
Galeton Street Improvements : 18,850
2000-01 Curb Gutter Flowline 177,000
Annual Stormdrain Repairs 0
TOTAL CAPITAL PROJECTS 0 18,636 249,905 267,585 194,500 225,194 466,240

[TotalEXRenditure: 75 7081 v AL 2081 5 HiBAZ6 73

EXCESS (DEFICIENCY) REVENUES OVER 153,936 750,013 1,050,506 3,077 347,065 (1,010,256) (97,054)

FUND BALANCE - BEGINNING OF YEAR $ 898,435 $1,052,371 $1,802,383 $2,852,890 $2,855,966 $3,203,031 $2,192,775

FUND BALANCE - END OF YEAR $1,052,371 $1,802,383 $2,852,890 $2,855,966 §$3,203,031 $2,192,775 2,095,721

Reserve For Vehicle Replacement 47,998 65,183 83,038 115,776 175,000

[UnreservediEuy
b bt
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Appendix G Calculations and Comparisons

Section G-1 of this appendix contains backup calculations for certain results in Section 9 and
additional cost analysis that did not prove useful, but is presented here to demonstrate their lack
of utility (Section G-1). This is particularly true of regressions of normalized cost versus cost
factors. Section G-2 of this appendix contains analysis of future cost to compare various cost
scenarios using equivalent annual cost.

To compare costs from years greater than a year different from the year of this study (2003
dollars), the Consumer Price Index Urban (CPIU) was used (U.S. Bureau of Labor Statistics,
2005). CPIU was used because it is a common measure of inflation, it was similar to the
Engineering News Review Construction Cost Index (CCI) from the Engineering News Record
- (ENR), yet CPIU reflects more broadly on how inflation than the CCI. As an example of
similarity between the two indices, the CPIU adjustment factor from 1998 to 2003 agreed with
the CCI to three significant figures. Because CPIU was similar to the ENR CCI and for
consistency, CPIU was used to adjust both construction costs (e.g. treatment plant) and city
stormwater costs that fund mostly non- constructlon activities such as inspection programs and
maintenance of city infrastructure.

G.1 COST SURVEY ANALYSIS

- This section contains costs normalized by both number of households and population. Since cost
per households is the most common in the literature, several regressions against this parameter
_are also presented in this section. '

Survey Category Costs per Household

Table G-1 presents survey category costs normalized by households.
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Appendix G Comparisons Calculations
Table G-1. Survey Category Costs Per Household
Overall Pollution Post. Pub.
Const. IDDE Ind/Com Man. Prevention Con. Ed. Mon. W. Man.
Entity $/HH $/MHH  $/HH $/HH $/HH $/HH $/HH $/HH $/HH
City of 1.36 0.53 2.29 8.09 18.34 0.34 0.72 0.18 0.00
Corona
City of 712 2.07 275 5.38 22.16 0.64 1.76 3.20 0.52
Encinitas
City of 0.26 0.09 3.02 6.54 30.64 0.51 146 1.89 0.25
Fremont
Fresno- 0.42 0.07 0.24 2.92 11.47 0.29 1,08 1.29 0.00
Clovis Area
City of 1.60 023 0.26 1.72 21.41 0.23 220 3.02 019
Sacramento ) '
City of Santa 1.43 219  0.24 9.83 16.39 2.04 0.94 0.06 6.35
Clarita
Average 2.03 0.86 147 5.74 20.07 0.68 1.36 181 1.22
Median 1.39 0.38 1.27 5.96 19.88 0.42 1.27 159 022
Minimum 0.26 0.07 024 172 11.47 0.23 0.72 0.086 0.00
Maximum 7.12 219 3.02 9.83 30.64 2.04 220 320 6.35
Survey Category Costs Per Capita
Table G-2 presents survey category costs normalized by population.
Table G-2. Survey Category Costs Per Capita
Overall Pollution Post. Pub. W.
Const. IDDE Indust. Man. Prevent. Con. Ed. Mon. Man.
$/capita '
City of 0.43 017 072 2.54 5.76 0.11 0.23 0.06 0.00
Corona
City of 2.93 0.85 1.13 2.21 9.11 0.26 0.72 1.31 0.21
Encinitas ’
City of 0.09 0.03 1.03 2.23 10.46 0.17 0.50 0.65 0.09
Fremont
Fresno- 0.15 0.02 0.09 1.02 3.99 0.10 0.38 0.45 0.00
Clovis Area
City of 0.64 0.09 0.10 0.69 8.04 0.09 0.89 1.22 0.08
Sacramento
City of Santa 0.50 076 0.08 3.41 5.69 0.71 0.33 0.02 2.20
Clarita '
Average 0.79 0.32 053 . 2.02 7.27 0.24 0.51 0.62 0.43
Median 0.46 0.13 0.41 2.22 7.19 0.14 0.44 0.55 0.08
Minimum 0.09 0.02. 0.08 0.69 3.99 0.09 0.23 0.02 0.00
Maximum 2.93 0.85 1.13 3.41 10.46 0.71 0.89 1.31 2.20
G-2 NPDES Stormwater Cost Survey
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Construction Program Cost Normalizations

Table G-3 presents construction program costs normalized by several cost factors. In some
cases, activity statistics were not available and, as such, normalization was not possible. Insuch
instances, the average and median statistics are only based on the data available. Construction
costs were normalized by number of active construction sites and inspections. The large
variability in normalized cost may be a result of inconsistent reporting of these cost factors.

Table G-3. Construction Program Unit Costs

_ Construction Construction Construction
Entity ~ Cost Active Sites  $/active site Inspections $/inspection
City of Corona 53,382 41 1,302 564 95
City of Encinitas 169,751 40 4,244 401 423

~City of Fremont 17,715 24 738 197 90
Fresno-Clovis Area 81,800 N/A N/A N/A N/A
City of Sacramento 261,716 417 v 628 6,375 41
City of Santa Clarita 74,995 64 1,172 N/A N/A
Average - ' 1,617 - 1682 -
Median 1,172 92

Table G-4 presents industrial and commercial program costs normalized by several cost factors.
In some cases, activity statistics were not available and as such, normalization was not possible.
In such instances, the average and median statistics are only based on the data available.

~ Industrial and commercial program costs were normalized by population, number of industrial
- and commercial sites, and number of inspections. ' '

Table C¥4. Industrial and Commercial Program Units . -
Program Industrial - « Industrial

Entity _ Cost Sites $/site Inspections $/inspection
City of Corona T 89,916 3,050 29 600 "~ 150
City of Encinitas - 65,596 417 157 266 247
City of Fremont . - 210,027 1,028 204 482 436
Fresno-Clovis Metropolitan Area 47,780 N/A N/A N/A N/A.
City of Sacramento 42,318 N/A N/A 39 N/A
City of Santa Clarita 12,600 1,071 12 110 115
Average ' 101 406
Median 93 . 247

Additional Regression Analysis

Many of the following regressions have outer and inner confidence limits. Though preictically
useless, they are displayed to indicate how much inaccuracy results from the regressions. The
inner limits are the 90 percent confidence interval for the mean cost from the total population of .
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Appendix G Comparisons Calculations

“good” stormwater programs in California. The outer limits are the 90 percent confidence
interval for cost of any one “good” California stormwater program.

Mean petsonal income appears to be the best indicator of total cost per household, but as a model
not very useful because the predicted value nearly doubles when considering the confidence
limits. Cost per household versus mean personal income is displayed in Figure G-1.

R-Square = 0.93
Linear Regression with

509 90.00% Mean Prediction Interval an _
by 90.00% Individual Prediction Int itas
~ 0
ke
2
D 407
0
=
]
-
@
g 307
it
7]
(e}
(&)

20+

L) ¥ I I

15 20 25 30 35

Mean Personal Income ($ thousands)

Figure G-1. Cost Per Household versus Mean Personal Income

In the regression of total cost per household verses income per household the theory is that the
more money households bring in, the more a city would be able to collect for stormwater
activities. However, this may not indicate more is accomplished because of higher cost for areas
of higher income may limit how much can be accomplished. Cost per household versus mean
household income is displayed in Figure G-2.

G4 ) NPDES Stormwater Cost Survey
January 2005



Appendix G . Calculations and Comparisons

R-Sduare,=0.91
50— Linear Regression with

90.00% Mean Prediction Interval and
90.00% Individual Prediction Interval
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30=

WCgstl Household ($)

20

I | IR I ] I LI I
40 . 50 .80 70 : 80 90

Income per Households ($ thousands)

‘Figure G—Z; Cost Per Household verses Inéome Per Houséhold

As graphically demonstrated in Figure G-3, Fremont and Corona costs are particularly not well
behaved in the regression of cost per household verses population. The conclusion is that city
size is not a good predictor of stormwater cost per household (th1s is also discussed in Section
9. 1) This is also demonstrated by the regression in Figure G-7.
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Cost / Household ($)

20~

10=~

R-Square = 0.73

Linear Regression with
90.00% Mean Prediction Interva and
90.00% Individual Prediction Interval

Q Sacramento

FCMA

Figure G-3. Cost Per Household verses Population

[ 1 I
300 400 500

Population (thousands)

Figures G-4 through G-7 show regressions using cost factors that are not useful in explaining
costs. They are presented because there was some logic that they may be useful, and perhaps
with more data they may prove to be helpful in more complicated models. However, they do not
seem as important as the factors discussed qualitatively in Section 9.2 of the report. Each factor-
years since incorporation, rainfall, income density, and incorporated area were considered for the

following reasons:

e Years Since Incorporation was thought to increase cost because older cities would have

higher maintenance costs

¢ Rainfall was thought to increase maintenance costs because of higher pollutant loads and

a higher need for inspections

¢ Income Density was thought to gerierate a higher tax base for a given area. This would
translate into more money available for stormwater.

/
o Area merely reflects the size of the city much like population. Area was considered
because some activities, like street sweeping, may have been more dependent on area

than population.
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Figure G-5. Cost Per Household versus Annual
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Figure G-6. Cost Per Household versus Income Figure G-7. Cost Per Household versus Area

Density . '

Figure G-8 demonstrates that even though street sweeping is the highest cost activity, curb miles
swept is not a very good predictor of stormwater costs. This is not surprising given the wide
variability in street sweeping unit cost. "

Another possible cost factor is type of land use but this could not be investigated due to land use
data being inconsistent, or in several cases not available.
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Figure G-8. Permit Cost verses Curb Mile Swept

G.2. FUTURE COST ESTIMATES FOR THE LOS AN GELES
AREA

"Examples of future costs are restri¢ted to the Los Angeles area where the future compliance cost
has been a source of continued controversy. Costs estimates were taken from USC studies, the
Los Angeles River Trash TMDL, the Ballona Creek and Estuary Metals TMDL, and the city of
Los Angeles. TMDL estimates are for control of all sources of the pollutant, not just stormwater
sources. These costs are presented since future permits will reflect TMDL requirements of the
TMDL costs will be attributable to stormwater quality management.

To compare these cost estimates with each other, equivalent annual cost was calculated.
Equivalent annual cost is calculated by taking the present worth of all capital and annual costs
and then multiplying by 3 percent to get an infinite series of annual payments. Observations on
these comparisons are discussed in the following sections. Use caution when comparing costs.
Each type of cost addresses certain pollutant and source scenarios. TMDLs address sources
other than stormwater and also address specific pollutants. Conversely, the USC studies focus
solely on stormwater pollutlon control but address all pollutants causing impairment to water
bodies.

%
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Costs from the Description of Alternatives for Control of Stormwater Quallty in the
Los Angeles County (Devinny et.al., Task B: Appendix H) :

Task B is an assessment of regulatory policy to determine the intent to stormwater regulation
regarding advanced treatment. Alternatives to advanced treatment that may comply with the
intent of the regulations are described and costs are estimated. Task B was accomplished by
faculty from the University of Southern California and the University of California Los Angeles
and it is included as Appendix H. : :

- The alternatives to advanced treatment focus on runoff reduction. The principle strategy is to
reduce runoff by infiltration. The remaining runoff could be treated by conventional post-
construction BMPs that are less expensive than advanced treatment. If certain discharges from:
these conventional BMPs still require advanced treatment, the cost of stormwater would be much
less than if advanced treatment exclusively for stormwater pollution control. Based on-this
approach, costs for several alternatives are estimated for the area under jurisdiction by.the
LARWQCB These alternatives do not include cost estimates for cases where advanced
treatment is requlred because this need is assumed to be greatly limited. To compare these cost -
estimates with cost estimates from other studies, equivalent annual cost was calculated.

If source control' BMPs are sufficient to comply with regulations, the present worth cost is

estimated at $2.8 billion ($84 million equivalent annual cost). The present worth cost, including . - :

low-tech treatment BMPs applied regionally, is between $5.7 billion and $7.4 billion ($171
million to $222 million equivalent annual cost) depending on whether cost per acre or cost per
- volume, respectively, were used in the estimates. Current level of effort in the Los Angeles area
has only made limited progress in implementing the ideas described in Task B (Devinny, 2004). .
The current annual estimate of this effort is estimated at $18 per household (Radulescu and
Swamlkannu 2003). - N

“Table G-5. Equivalent Annual Cost Per Household for Task B Alternatives Lo
: ' : Equivalent

Annual Cost,
Cost Scenario for the Los Angeles Area - i $/household
Current Effort . 18-
Alternative to Advanced Treatment: Pollutlon Prevention Scenario (Present 27
worth 2.8 billion)"
Alternative to Advanced Treatmenf: Wetlands and Infiltration Basins Scenarlo . 55
calculated using cost per area(Present worth 5.7 billion)’
Alternatives to Advanced Treatment: Wetlands and Infiltration Basins Scenario, 71

calculated using cost per capture volume (present worth 7.4 billion)’

1. Little progress has been made in implementing these scenarios (Devinny, pers. comm., 9/14/2004). These costs may
be added to the current effort if existing programs continue to be required. Costs based on Devinny et. al. (Appendix-H),
see Table G-6 for equivalent annual cost calculation. .

! The term “Non-structural BMP” was used by Devinny et. al. in Appendix H.
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~Appendix G | Comparisons Calcul_atiohs

Table G-6. Calculation of Equivalent. Annual Cost Per Household for Task B Alternatives

Normalized

Equivalent Los Angeles Equivalent
Present Annual County Annual Cost,

Worth, $10°  Cost, $10° Households $/Household
Pollution Prevention’ 2.8 84.00 3,133,774 . 26.80 -
Wetlands and Infiltration Basins, 57 171.00 3,133,774 54,57
based on unit cost per watershed - .
area .
Wetlands and Infiltration Basins, 7.4 222,00 3,133,774 . 70.84"
based on unit cost per detention e
volume

1. The pollution prevention scenarlo may include a smalf fraction of what cities are currently spending.

City of Los Angeles Bond Initiative and Future Bond Cost Estimates o

On July 8, 2004, the Los Angeles Times reported that the council members of the city of Los

Angeles agreed to place a $500 million bond on the November ballot to clean up local surface .

waters in compliance with the federal Clean Water Act. The bond revenue would pay for the

- first five years of projects to help the city comply with certain Clean Water Act regulations. City
officials estimate they will need an additional $435 million and $750 million to.fully.comply .

. with requirements to reduce pollutants including bacteria. (Gatrison, 2004) Usirig the total
compliance costs ($500, $435, and $750 million) results in $40/household? in equivalent annual
costs, ‘ ' : e

Los Angeles River Trash TMDL. ne o e
There are three cost estimates to comply with this TMDL (RWQCB, Los Angeles, 2001).: Using~ - -

catch basin inserts would have annual recurring costs of $66 million ($51/household), small- -

separation units would have annual recurring costs of $183 million ($140/household), and large
separation units would have annual recurting costs of $18 million ($14/household). It was not
investigated why the cost of larger units is an order of magnitude less than smaller units.- -

Table G-7 presents the calculation worksheet for converting cost in the TMDL to equivalent -
annual cost per household. oo

2 A discount rate of 3% and 1,275,412 households were used to calculate equivalent annual costs-perhousehold.
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January 2005

ABEUSSE



Appendix G = Calculations and Comparisons

- Table G-7. Cost Calculatlons for Los Angeles River Trash TMDL'

'2001 dollars 2003 dollars
Scenario Capltal Recurring Capital Recurring Annualized Total Cost Per
Cost, O&M, Cost,  O&M, Capital Annual Household®,
$10° $10° - $10° $10°  Cost, $10° Cost, $10° $
-Catch-Basin - - - - 120 - 60 125 - 623" - 3.7 66.1 51
Inserts Only '
Small Separatlon » 945 148 982 154 129.5 183 140
Units : : .
Large Separation 332 7.4 345 7.7 10.3 - 18.0 14
Units

1. 2001 costs were adjusted for mﬂatxon to obtain 2003 cost figures (in millions, except cost per household).
2. A rate of 3 percent was used to calculate these costs.
3. Based on 1,300,000 households in the Los Angeles River watershed.

Ballona Creek and Estuary Metals TUDL

The Ballona Creek watershed covers 128 square mlles in Los Angeles County. Open space
comprises 17.5 square miles and water COI‘an‘lSCS 0.75 square miles of the Ballona Creek
watershed. Cost estimates are based on the remaining 110 square miles.

" Infiltration trenches and sand filters were assumed to cover 40 percent of the urbanized portion.
The remammg costs were an estimate of approaches including source control and pollution

prevention measures (RWQCB, Los Angeles, 2004). The equlvalent annual cost per household
inthe watershed are qulnrla’rpﬂ t0.be between. ,4270 and $75. e e

TR T CKANS LD AR N

It is noted in the TMDL that the retrofit cost per area for these devices in thé Caltrans BMP
Retrofit Pilot Study was nearly 10 times greater for stand alone retrofit projects. It is expected
that cost will be reduced if BMPs are installed Wlthm larger reconstructwn prOJects (Caltrans,
. 2004) . : , .

,Table .,G.-8 ‘provides cost.information relating: to. compliance with this TMDL. Annualized .
construction costs were calculated by multiplying the construction cost by three percent. Ranges
~of total annual cost were determined based on the estimates. The low side of the range includes.
the FHWA annualized construction cost and the USEPA recurring maintenance cost. The high
"side of the range includes the USEPA annualized construction cost and the recurring
maintenance .cost. It was assumed that 40 percent of the urbanized portion of the watershed
would need to be treated by structural BMPs. Of this 40 percent, infiltration trenches would treat
20 percent of the watershed and sand filters would treat the other 20 percent. The remaining 60
percent would include enhanced pollution prevention activities (e.g. street sweeping).
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Table G-8. Cost Calculations for Ballona Creek and Estuary Metals TMDL

Recurring Annualized Total
Construction  Maintenance Construction Annual Cost.Per
Cost Basis Cost Cost Cost? Cost® Household
USEPA estimate (1999) 336 36 10.1 . 46.1 . 75
FHWA estimate (1994) 245 not reported 7.4 43.4 70

1, Dollars in millions (except cost per household).
2. A rate of 3 percent was used to calculate these costs.
3. Total cost for the FHWA includes their annualized construction cost and the USEPA recurring maintenance cost.

California Willingness to Pay for Statewide Clean Water

According to a survey (Larsen and Lew, 2003), California residents are willing to pay on average
$180 per year to remove all impairments from all water bodies in the state (not just urban areas).
Potential limitations with this estimate are discussed here.

This assumes cleaning water from all sources of contaminants, not just urban stormwater sources
so this may not be directly compared to the cost of stormwater programs. Also, the cost of
stormwater programs is only what the cities pay per household. It does not include other cost
passed along to the household or individual. These costs are not incurred by the cities but by
developers complying with the construction permit and Standard Urban Stormwater Mitigation
Plan (SUSMPs) and industries complying with the mdustmal permit and businesses and
individuals complying with the stormwater permit. :

The survey also had 40% non-responders. This may overestimate the willingness to pay based
on the assumption the people that do not respond to an environmental survey are less likely to
care about environmental issues and people that do not care are less willing to pay for water
quality improvement. It does not appear that these i issues were addressed by the study.

The study did adjust the willingness to pay based on the average education of Califotnians. The
sample population surveyed had a longer education than average Californians and a statistically
51gn1ﬁcant correlation was found between willingness to pay and years of education. However,
it is unclear from the report if the correlation was extrapolated to years of education below that
of the surveyed population. This would assume that the relationship between education and
willingness is the same for lower years of education.

Comparing Task B Alternatives to Advanced Treatment and TMDL Cost Estimates

The ‘alternatives’ described in Task B are meant to address all pollutants, while the metals or
trash TMDLs only address single type pollutants yet the cost estimate is higher. In both cases,
advanced treatment is not considered and common BMP costs are used. This comparison
indicates the variability in cost estimates for similar stormwater scenarios. Comparing the two
TMDL maximum cost estimates also demonstrate the sensitivity of cost estimates to BMP
deployment scenarios. Metals are more difficult to remove than litter and thus it is expected the
cost would be less, however, the metals TMDL assumed only 40% of the watershed would be
retrofitted with treatment BMPs while the trash TMDL assumed 100% deployment of litter
removal BMPs. A major cause of variation in these estimates is that the unit cost used in these
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estimates vary from study to study. For example, the TMDL estimates use BMP unit cost that
are around 10 percent of the unit cost reported by Caltrans, but the Caltrans experience was in a
fully developed watershed (Los Angeles and San Diego urban areas) where utility conflicts and
space limitations are common. An additional factor is that the Caltrans experience was in a
stand-alone retrofit environment which likely caused cost increases over projects integrated into
larger projects (Caltrans, 2004). This indicates that costs are extremely site specific and
_estimating regional cost is very difficult.

Table G-9 compares current costs from the California survey with various estimates to meet
certain stormwater management goals. Table G-9 also includes a comparison to the California
willingness-to-pay. :

Table G-9. Equivalent Annual Cost per Household Comparisons between California Cost Survey Results
and various estimates for water quality Los Angeles Area Future Cost Estimates’

Maximum TMDL

- ' Estimates Statewide
Range of Current Range of Ballona L.A.River City of Los Clean Water
Cost from Six - Alternatives to Creek Trash Angeles Willingness
Surveyed Advanced ~ Metals _ ‘Bond To Pay
California Cities = Treatment? Estimates . Estimate®
18 46 27 71 75 141 40 180

1. Calculations are presented in Tables G-10 through G-12 and are based on the following sources for each column respectively:
survey results, Devinny et al (2004), Gordon et al (2002), LARQCB (2004). LARQCB (2001), Garrison (2004), and Larsen (2003).

2. Calculated from Task B in Appendix H. Low range is the cost for attaining fUII compliance using only source control. High
range is the cost for attaining full compliance using only treatment BMPs (low tech) estimated on capture volume.

3. Responses were not received from 40% of the mailed surveys. The survey question was for restoring water quality for all
waters throughout the state from all impairment, not just within a city or region and not just for impairment from stormwater
pollution (Larsen and Lew, 2003). : : ‘ :

Cost of‘Advanced Treatment (Gordon et.al.)

This study presents a comprehensive analysis of the potential costs required to meet new and
emerging stormwater regulations in the Los Angeles area. It assumes that advanced treatment of
storm flows will be required to meet current and anticipated federal and state water quality
standards. The study presents three scenarios in treatment plant size and distribution among 65
sub-basins. These scenarios are 480 plants per sub-basin, one plant per sub-basin, or one plant
per city. Three runoff quantity scenarios (0.5 inch, 1.25 inch, and 2.25 inch storms) were
assumed for each treatment plant scenario. The least expensive alternative for the 0.5 inch storm
was using 480 plants per sub-basin. This storm depth was chosen because it was closest to the
0.75 inch storm required for treatment in the Los Angeles SUSMP. Table G-10 calculates the
equivalent annual cost per household for two treatment plant scenarios for treating the 0.5 inch
storm.

NPDES Stormwater Cost Survey . ' G-13
January 2005



Appendix G Comparisons Calculations

Table G-10. Equivalent Annual Cost Calculation for Costs from Gordon et al.

70% Capture of Annual Capital O&Mm Equivalent

Rainfall (0.5 inch’ Cost, Cost, Annual Cost

capture volume) $10° $10°  (EAC)',$10°  EAC/Household, $
130 small plants 48 91 1,540 491

65 large plants 44 127 1,439 459

1. Cost Includes collection system and land cost and maintenance of the collection system (Gordon et al. p. 40-41,
2002).

Comparing Alternatives to Advanced Treatment to Advanced Treatment Estimates

Since some advanced treatment may be required, the future cost will lie between the alternative
scenarios estimate and the advanced treatment estimate. Based on the assumption used by the
Devinny study, future costs for the Los Angeles area appear to hinge on the ability to reduce
stormwater runoff volumes and on the ability to control pollutants through source control.

Significance of Future Compliance Cost Estimates

The range of cost estimates presented for the Los Angeles area should not be used for other areas
of California. TMDL compliance, and thus ultimate permit compliance, is only addressed for
certain pollutant types in the Los Angeles area. TMDL implementation plans will vary in
complexity, pollutant being addressed, other non-stormwater sources, and watershed size. Some
watersheds may not have a TMDL. Determining future cost for other California communities is
a case-by-case exercise.
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EXECUTIVE SUMMARY

Background

A recent, widely debated study entitled An Economic Impact Evaluation of
Proposed Storm Water Treatment for Los Angeles County projects extremely high costs
for compliance with stormwater quality regulations (Gordon et al., 2002). These
estimates followed from the study’s fundamental assumption that the only way to comply
with water quality regulations is to capture most or all of the flow and subject it to
advanced treatment, and to do so at rates equal to peak runoff rates. In contrast, this
report shows that there are far less expensive approaches available that, should they be
implemented, will achieve high levels of complzance with current federal water quality
standards. -

Alternatives Considered

This report reviews present federal and state regulations and regulatory policy to
determine whether advanced ultrafiltration treatment of the entire runoff flow is required
~ to meet water quality standards or whether comphance can be achieved through the

widespread adoption of the various “best management practices” (BMPs) more
commonly used for runoff quality control. The work identified and analyzed alternative
measures that can be employed to meet present federal and state water quality standards.’
_ Particular attention was paid to strategies that concern ground water recharge, pollutant
source control, and runoff detention, capture, and BMP treatment.
The report reviews possible approaches for controlling runoff water quality in the
Los Angeles Region (the jurisdiction of the Los Angles Regional Water Quality Control
-Board) and presents a conceptual regional plan, including rough cost estimates. The
study pursued a broad approach, providing an evaluation of total costs and benefits for
the region, including those for municipalities, businesses, and individuals. The objective
of the study was to outline a complete solution to stormwater quality problems, i.e., the
plan is intended to meet the requirements of the stormwater permit and Total Max1mum
Daily Loads and provide acceptable water quality for the area. The alternatives of best
management practices (BMPs) for control of individual pollutants (source control), and if
necessary, a regional system of wetlands and infiltration facilities to provide final
treatment and groundwater replenishment were chosen. These will be much cheaper than
advanced treatment plants, and will provide benefits whose value exceeds costs.

Assumptions Made for Determining Costs .
Follbwing the review of possible remedial actions for stormwater pollution, a

conceptual plan for the Los Angeles Region was developed. It was predlcated on the
following assumptions:
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Because source control is always cheaper than cleaning polluted water, efforts
should begin with preventing the release of pollutants to runoff. This includes measures
like litter control, improved street cleaning, improved industrial housekeeping and others.
Such approaches may constitute sufficient control for runoff coming from residential
areas, so that these areas will require no further action.

For new residential development, anecdotal information indicates that
landscaping that captures and infiltrates the first-flush storm will be of comparable cost
to traditional landscaping, and should therefore be used. For commercial construction,
costs may be higher, and adequate regional facilities might be substituted.

Where non-structural BMPs will not be adequate, or where implementation is
very expensive, efforts must expand to include regional wetlands and stormwater parks
(multiple-use infiltration basins).

Large portions of the Los Angeles Region are already built out to various degrees,
constraining available stormwater management solutions. This report assumes that 1000
square miles can be characterized as “low density”, and that these regions can be served
by a combination of source control, treatment wetlands, and infiltration systems. Another
1000 square miles is “high density” and can be served by source control and infiltration
systems. About 50 square miles are “extremely high density” (such as downtown areas)
and will require mote sophisticated infiltration or treatment devices that occupy smaller
areas. :

Estimated Costs

Total costs for compliance with runoff water quality regulations were predicted to
be between $2.8 billion (if non-structural systems are sufficient for the entire region) to
between $5.7 billion and $7.4 billion (if regional treatment or infiltration systems must
also be constructed throughout the entire area). It is likely that regional systems will be
required for at least some, but not all, of the area, so that the final costs will be
somewhere between these extremes.

o Enforcement of littering, pet waste, and chemical use ordinances is expected to cost
about $9 million per year.

e Public education will cost about $5 million per year. A program to detect and prevent
illicit discharges to the system will cost about $80 million per year at first, but can be
reduced to much lower levels as compliance is achieved.

e Increased cleaning of storm drains will be needed if regional solutions are not used,
and will cost about $27 million per year.

e Trash discharges to receiving waters can be controlled by installing screening devices
on catch basins, enforcing litter laws, and improving street cleaning services.
Estimates are that the immediate cost of instituting these measures will be about $600
million over the Los Angeles Region.

7
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During periods of low flow, runoff water should be diverted to existing wastewater
treatment plants. Construction costs for this effort will be about $28 million.

Trash control and removal of particulates and their associated pollutants can be
facilitated by improved street cleaning. It is expected that this will cost $7.5 million
per year more than current street cleaning programs, with a present worth of $250
million. ‘

On-site BMPs required for individual firms might cost about $240 million. Costs
associated with compliance with the %-inch rule for new construction will be a
modest fraction of construction costs.

With regard to structural BMPs, total costs (regional wetlands and infiltration
systems) were first estimated by determining the costs per square mile of drainage
“area incurred at other sites, and multiplying by the area over which they will be
applied. Wetlands for the “low density” areas were estimated to cost $420,000 per
square mile of drainage area, for a total cost of $420 million. Infiltration systems for
the “high density” areas were estimated to cost $3.7 million per square mile of
drainage, for a total cost of $3.7 billion. More sophisticated treatment BMPs (such as
sediment traps and oil adsorbers) for the “extremely dense” areas were estimated to
cost $33 million per square mﬂe of dralnage for a total of $1.7 billion. Thus total

it at [~ 114
- nCwW Lauuxuyo €osts are $5. 8 O1ri0n. . R

- A second method for estimating structural BMP costs utilized costs per acre-foot of
retention capacity as determined by the Los Angeles County Department of Public
Works Sun Valley Project. Presuming that runoff from a %-inch storm must be
captured in the low-density, high den51ty, and extremely high density areas with

“ runoff coefficients of 0.4, 0.6, and 1.0, costs are $53,000,-$98,000, and $470,000 per

- acre-foot, respectively. The overall facilities cost estimate using this method is $4.0
billion. -

Estimated Benefits

There are substantial benefits to the examined approaches that extend beyond the

value of stormwater quality control. Reductions in pollutant releases will improve public
health and neighborhood livability. Restoration of the hydrologic cycle will replenish
groundwater reservoirs, reduce flood risks, and provide greenspace for recreation and
wildlife habitat. It was determined that the total value of benefits from the alternatives
for runoff quality control described will exceed the costs. Total benefits for the non-
structural stormwater quality control programs in the Los Angeles Region are estimated
at $5.6 billion. Implementation of the non-structural and regional measures throughout

the Los Angeles Region would have benefits worth $18 billion.

Reduced need for flood control is expected to save about $400 million.
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o Property value increases from additional greenspace and bodies of water are expected
to amount to $5 billion over the Los Angeles region.

e Additional groundwater supplies created by infiltration will have a current worth of
about $7.2 billion. '

e  “Willingness to pay” surveys in similar circumstances suggest that the public amenity
value of avoiding stormwater pollution of local bodies of water is about $2.5 billion.

o Cleaner streets are worth about $950 million.
e Improved beach tourism will bring in about $100 million.

e Preservation of the nature’s services in the marine coastal zone, such as nutrient
recycling and chemical maintenance of the atmosphere, is worth about $2 billion.

e Reduction of sedimentation in local harbors will save $330 million.

e Improvements in public health associated with reduced exposure to fine particles
from streets are likely significant, but could not be quantified. :

Recommendations for Immediate Action

Municipalities that have the responsibility for meeting runoff quality regulations should
take some immediate steps.

e Outreach programs, explaining to citizens the need for runoff quality control and
discouraging illegal discharges such as littering, should begin.

e Data should be collected on the stormwater discharges from subwatersheds to -
determine what BMPs are workable, and general plans should be updated to include
policies that promote stormwater control.

e An administrative structure should be established which includes the relevant
stakeholders and funding agencies for each watershed (such as watershed councils).

* Funding plans should be developed.
e Building codes that work against runoff quality control should be changed
immediately—in particular, all parking lots built from now on should also be

stormwater infiltration systems.

o All new street cleaning equipfnent should be high-quality vacuuming systems.
Appropriate agencies should be encouraged to use the latest microbiological
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 techniques to investigate sources of pathogenic organlsms in runoff so that
- mitigation efforts can be optimally designed.
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INTRODUCTION

This report identifies and analyzes alternatives for control of stormwater runoff in
Los Angeles County. A recent, widely debated study entitled, An Economic Impact
Evaluation of Proposed Storm Water Treatment for Los Angeles County projects
extremely high costs for compliance with stormwater quality regulations (Gordon et al.,
2002). These estimates followed from the study’s fundamental assumption that the only
way to comply with water quality regulations is to capture most or all of the flow and
subject it to advanced treatment, and to do so at rates equal to peak runoff rates. As this
report shows, however, there are far less expensive approaches that, if implemented, can
achieve high levels of compliance with current federal water quality standards.

A broad approach was taken: an evaluation was made of total costs and benefits
for the region, including those for municipalities, businesses, and individuals. A
complete solution to stormwater quality problems was considered—that is, the plan is
intended to meet the requirements of the stormwater permit and Total Maximum Daily
Load and provide acceptable water quality for the area. The recommendations for steps
to be taken are not limited to the Los Angeles Regional Water Quality Control Board (LA
Regional Water Board). Action by other governmental agencies will also be required.
The study begins with a brief description of runoff sources and-contaminants. A review
of present federal and state regulations and regulatory policy to was done to determine
whether advanced ultrafiltration treatment of the entire runoff flow will be required, or
whether compliance can be achieved through the widespread adoption of the various
“best management practices” (BMPs) more commonly used for runoff quality control.
The study then identifies and analyzes alternative measures that can be employed to meet
present federal and state water quality standards. Particular attention is paid to strategies
that facilitate ground water recharge, source control measures, storm water detention and
capture, and BMP treatment. While prevailing uncertainties make an overall cost
estimate only approximate at this time, costs of specific approaches are illustrated with
examples. Financial benefits, such as those regarding groundwater replenishment, more
appealing beach environments, improved public health, and the creation of additional
urban green space, are also addressed in the report. Clearly, water is a scarce resource in
this region of the country, and economic evaluations of different management techniques
for stormwater runoff must also consider the benefits of improved water quality and
water supply as well as flood control. Prior to reviewing federal and state water quality
regulation and policy, this study provides an overview of more general policy and
regulation theory.

Runoff

The bulk of urban runoff is generated during rainfall events, and can properly be
termed stormwater. This flow is extremely irregular, especially in Southern California,
where most days are dry, and measurable rain occurs on average of only 32 days per
year. Total rainfall in the area is modest, averaging about 16 inches per year. A large
storm in this area might drop as much as three inches of rainfall in 24 hours, but this is
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still much less intense than typical rainfall events in other states, such as those on the
East Coast. '

Even so, high flows and flooding do occur in Southern California because of the
topography. Water from large watersheds drains into local rivers, and slopes are steep, -
so that rainfall is rapldly collected and concentrated.

Water also enters the storm drains from non-rainfall sources. Sprinklers left on
overnight, car washing, and hoses used to clean sidewalks and driveways generate
smaller streams sometimes called nuisance flows. These flow in the storm drain system
all year, and with residual stream flows (and in a some areas, recycled wastewater),
constitute dry-weather flow. The terms “stormwater” and “runoff” are often used
interchangeably. However, it is important in some cases to recognize the difference—
stormwater arrives suddenly in huge amounts, while nuisance flows are much smaller and
run all year.

Urbanization of the landscape substantially changes the amount and composition
of runoff. Because less water infiltrates (percolates) into soils, the total amount of runoff
is increased. Because the water runs off pavement more rapidly, it is concentrated to

make peak flows higher. Recharge of groundwater is reduced, and the shallow

groundwater that feeds some streams dries up, so surface flows decrease in some areas.
Surface flows may increase during dry weather in other areas because of nuisance flows
from over-irrigation and car washing. In general, the storage and buffering effects of
soils and groundwater reservoirs are reduced. Runoff flowing through vegetation, or

~_entering and leaving shallow groundwater, is subject to the effects of filtration and

biodegradation which has a considerable purifying effect. Water runoff from pavement
is not cleaned, and indeed is contaminated by whatever dirt and pollutants are on the
pavement ‘

' Pollutants

The cities of Southern Cahforma use separate systems, meaning stormwater is

" collected apart from the wastewater generated by toilets and showers. The wastewater

enters a closed network of pipes and is carried to treatment plants. Stormwater may -
initially flow in underground conduits, but eventually passes to open flood control
channels, rivers, and the ocean. This storm water drainage system is called a Municipal .

‘Separate Storm Sewer System (MS4). Runoff pollutants are different in nature from

those in sewage. Pathogens are present, but in far smaller concentrations, as are nutrients
such as phosphorus and nitrogen. There may be more petroleum hydrocarbons, dust,
sediments, and settled air pollutants in runoff, but total organic content in runoff is
usually much lower than in wastewater.

The pollutant load of stormwater varies greatly with location. The water contains
pollutants that wash off rooftops, parking lots, industrial facilities, and the streets.
Pollutants may also be discharged illegally, when individuals pour motor oil into the
storm drains or industries release toxic pollutants.

- Water flowing in the streets picks up trash, dust, dirt and other materials that have
been deposited on the pavement. The dust includes fine particles of rubber from tire
wear, settled air pollutants, trace metals from brake pads and other mechanical sources,

~and pet feces. Cars drip motor oil onto the pavement and the early flows of fall may

carry a petroleum sheen.
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Stormwater quality protection measures may be placed in three general
categories. Infiltration allows percolation of the water into the ground, relying on the soil
to remove pollutants from the replenishing groundwater and eliminating the discharge to
runoff. Source control measures prevent the release of pollutants, so that the water is
never contaminated. Treatment systems remove the pollutants from the stormwater
before it reaches the ocean.

Runoff Sources and Quality

Stormwater and runoff come from a great variety of sources and carry a varied
suite of pollutants. There are many approaches to the task of protecting receiving waters,
and the best choice depends on stormwater source and quality. Runoff from a residential
area of single-family homes, for example, is unlikely to carry industrial pollutants, but
may have small amounts of oil and grease from roads, microbiological contamination
from pet feces., and dissolved nutrients from fertilizers. These are readily removed by
filtration in soil, so groundwater recharge, with its additional benefit of replenishing
aquifers, is a good choice. Runoff from construction sites is less likely to carry harmful
microorganisms, but may have heavy loads of sediment. The best choice here is to use
dikes, detention ponds, and other measures to allow the sediment to settle out of the
water before it is percolated to groundwater or released to storm drains. The dispersed
and difficult-to-control pollutants of urban commercial areas may best be dealt with by
providing regional solutions, such as parkland designed to serve simultaneously as a
flood control basin, a groundwater recharge site, and a sedimentation basin for large
amounts of water. '

Streets :

Streets, particularly those in dense commercial areas, are the most difficult source
of urban runoff to manage. They receive litter, dust and dirt, air pollutant particulates,
pet feces, occasional human waste, trace metals and oil from cars, various illegal
discharges, and other pollutants. Because they are the first part of the stormwater
collection and transport system, they receive and pass on pollutants that are carried away
from parking lots, commercial establishments, and industries.

Exposed Commercial Activity

Manufacturing and other commercial activities, even those dealing with
hazardous materials, have no effect on stormwater quality if the work is carried out under
cover. However, for some large-scale activities, such as oil refining, this is not practical.
Rain falling on machinery, materials, or contaminated surfaces can pick up pollutants.
Measures can be taken to cover individual activities, or treatment systems can be
installed to clean the water before release.

Construction Sites

" Frequently, the first step taken in construction of new facilities is to clear the land
of vegetation and pavement. The exposed soil is highly vulnerable to erosion by rainfall,
and the movement of trucks and machinery can “track” soil to the adjacent streets.

Residences
- Single-family homes are a source of some pollutants. Roof runoff will contain
dust, bird feces and settled air pollutants. Runoff from gardens may contain pesticides
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and fertilizers. Occasionally, homeowners will (illegally) dispose motor oil or paint
waste into storm drains. For the most part, however, runoff from neighborhoods of
single-family homes is relatively less polluted (if household toxics such as pesticides are
properly used). Multiple-family residences produce many of the same pollutants, but
typically have a higher ratio of rooftop and impervious surface to permeable landscaping,
so that more water runs off. '

Commercial Rooftops

* Roof runoff from commercial facilities may be slightly polluted with air pollutant
dusts, bird droppings, hydrocarbons from roof tar, and occasionally, some trace metals
from rooftop machinery. The contaminants present may be very similar to those found
on residential roofs, but handling the runoff may be more difficult because commercial®
areas have a high ratio of roof area to land area, and often have little landscaping.

Parking Lots and Landscaping

A significant fraction of urban land is devoted to parking lots. Parking lots are
commonly polluted by litter, heavy metals from auto-parts and road wear, and by oil
leaking from cars. Spilled food is present near establishments that sell food, and pet
feces, bird droppings, and settled air pollutants will also be present, and all of these can
be washed away in the runoff. Virtually all parking lots are designed for rapid drainage to
the street or storm drain. Indeed, where grass or other plantings are present, these are -
commonly surrounded by curbs that prevent flow of‘the water from the lot into the soil.
Many designs, in fact, promote runoff from the vegetation to the pavement. '
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ASSESSMENT OF REGULATORY POLICY

Overview of Policy and Regulation Theory

This report, in identifying and assessing BMPs, takes a strategic regulatory
planning approach to managing stormwater runoff in Los Angeles County. Strategic
regulatory planning involves a close examination of the legislative goals concerning the
given policy. The ultimate end of strategic regulatory planning is to control behavior
through methods that agree with legislative goals and societal values regarding the issues
at hand. Thus, a strategic approach demands careful consideration first of whether
enforcement is appropriate; and second, if enforcement is appropriate, to what degree
should the parties involved be pressured to comply; and third, how coercive should the
regulatory devices be? Compliance with existing laws and regulations, in this case the
provisions of the federal Clean Water Act and state law, is 2 major goal of the strategic
regulatory planning process.

How compliance is defined can vary markedly depending upon the actors
involved and the policymaking context, In this sense "compliance" means the degree to
which members of a target group conform to the directives of an agency, court,
legislative body, or some other governmental agency. One way to determine whether
members of a target group are in compliance with an environmental law is to monitor
levels of pollution on a regular basis. We assume that the greater the number of
individuals and firms that are in compliance with rules, the more likely pollution will
decrease in a given locality.

When legislators pass laws, they generally expect them to be vigorously enforced
and fully obeyed. Only idealists, however, actually believe that this is possible or even
necessary in all cases. Political and economic factors usually force policymakers to take
a more realistic approach to enforcement by setting a desired and attainable level of
compliance prior to program implementation. At this stage, policymakers must consider
whether 100 percent compliance is necessary. If not, they must determine what degree of
compliance is needed in order to meet environmental quality goals. While the desired
degree of compliance is often only a rough estimate, several factors must be kept in mind.
Policymakers must take into account, for example, the extent to which members of a
target group are making a “reasonable” effort to change their behavior and follow the
law.

If it is either unrealistic or undesirable to aim for total compliance on the part of
the target population, a clear decision rule must be formulated concerning enforcement
priorities. In a policy area where polluters vary a great deal in size and how much they
pollute, for example, it is commonly most prudent to concentrate enforcement efforts on
the largest polluters. If firms are roughly the same size and pollute about the same
amount, however, alternative guidelines for identification and discrimination must be set.
For example, will businesses be selected randomly for monitoring and inspection? Is
systematic enforcement, perhaps based on location, possible? Or, is self-regulation the
preferable approach? The decision rule should relate to the strategic goals, resources,
and motivations of all those involved. Further considerations include the legal authority
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for enforcement, the resources of the enforcement agency, and the fragmentation of the
enforcement agency (or agencies). _

In the ex post review/revision stage, policymakers determine the effectiveness of
the regulatory program after it has been implemented. Feedback and evaluation are used
to assess program performance. Legislative goals are used as a guide in determining

- whether regulatory approaches are succeeding or failing.

If pohcymakers determine that the program goals are still desnable they will
continue the same course of action. If they determine that the goals are being met, they

-will either maintain present enforcement levels or perhaps decrease enforcement efforts.

The latter decision should only be made if policymakers believe they can save time and
money and feel reasonably certain that compliance rates will not suffer. Appropriate and
immediate action is required, of course, if the objectives are no longer desirable or if the
objectives are not being achieved. In nearly every case, the aim of policy revision will be
improvement in compliance and environmental quality. According to Ingram, the
implementation phase of a statutory program “should contribute toward policy
improvement or the evolution toward more tractable problems for which there are more
doable and agreeable responses.” (1990:476) Realization of the statutory goal, therefore,
is not the only way to gauge the success of program implementation.

The conceptual perspective for the selection of BMPs analyzed in this report
relies on Lowi's (1964) policy classification scheme, with further elaboration by
Salisbury (1968). Lowi classifies policies as distributive (non zero-sum policies in which

‘nearly everyone benefits), redistributive (policies that approach zero-sum, in which some

benefit and some lose), and regulatory (policies that also tend toward zero-sum, and in-
which government prescribes rules of behavior for particular groups). Salisbury added a
critical dimension to Lowi's typology by identifying self-regulation policies as a fourth
policy type. Self-regulation policies are frequently offered as a noncoercive alternative
by sectors of society targeted for external regulation, and they are invariably non zero-
sum. These policies also impose constraints upon a group, but are-perceived only to
increase, not decrease, the beneficial options to a particular segment of the population.

Under this classification scheme, policies are either self-regulatory or regulatory.
Thus, the Lowi and Salisbury typologies suggest that regulatory policies are either |
noncoercive (through self-regulation) or coercive (through direct command-and-control
regulation). In the real world, however, regulatory devices tend to fall at different points
along a continuum of coerciveness. In other words, devices intended to control behavior
tend to vary according to their restrictiveness. Non-coercive approaches (through self-
regulation) occupy one end of the continuum while coercive approaches (through direct
command-and-control regulation) occupy the other end.

Conceptualizing regulation in these terms provides water quality policymakers a
flexible framework in which to assess alternative regulatory mechanisms. Water quality

- policymakers have a menu of regulatory approaches from which to choose, and careful

thought must be given as to which regulatory devices are best suited to control
stormwater runoff without being unnecessarily harsh. If members of the target
population (e.g., citizens, small businesses, municipalities, etc.) unanimously believe that
stormwater regulations and deadlines are too restrictive and unfair, they will likely ignore
what they are being told to do. At the same time, if regulatory devices are too weak and
not sufficiently coercive to lead to improvement in water quality, then efforts to control
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stormwater runoff will fail. Water quality policymakers, therefore, must be familiar with
the target population and possess considerable information before they select the most
appropriate regulatory mechanisms that embody the level of coercion necessary to
achieve an optimum degree of compliance.

Cost is a second dimension that characterizes regulatory mechanisms. Cost here
refers to the amount of money government must spend to administer a particular
regulatory approach (cost to the regulated community will be considered later). In
general, the most coercive activities (e.g., imprisoning polluters) require the greatest
government involvement and therefore are more expensive to administer than the least
coercive activities (e.g., economic incentives). Limited government revenues obviously
make this an important variable. This is especially the case in current government efforts
to control stormwater pollution. '

The total cost and coerciveness of the selected regulatory program represent the
overall government effort necessary to attain compliance and control water pollution.
Compliance can be achieved in varying degrees and is best conceptualized along a
continuum ranging from avoidance to adherence. Under optimal conditions (e.g., 2
harmonious political environment), policymakers will be able to use the least coercive
enforcement techniques (e.g., reporting by firms and municipalities and formal
compliance tracking) at the least cost to achieve full compliance. The expectation is that
least coercive mechanisms are always preferable to more coercive mechanisms if only
because the former devices are more cost-effective. In contrast, extremely restrictive
enforcement arrangements (e.g., court injunctions) will necessitate direct government
involvement and thus require substantial cost. Under ideal conditions, therefore,
policymakers will select regulatory devices that are the least coercive and least costly and
that lead to compliant behavior.

Unfortunately for policymakers, optimal conditions are rare. Many times the
conditions that do exist (e.g., a lack of agency funds or a small staff) tend to diminish the
effectiveness of the least coercive approaches, often to the point where the outcomes are
in danger of moving toward avoidance behavior. In order to prevent outcomes from
moving in this direction, policymakers must select techniques, either singularly or in
combination, that are affordable and sufficiently coercive to produce compliant behavior.

Naturally, policymaking is a dynamic process and circumstances tend to change
over time. Decision makers are continuously gauging the potential impact of given
conditions on regulatory mechanisms and making adjustments as they see fit.

Eventually, they may be forced to adopt expensive and restrictive approaches that will
result in compliant behavior in an attempt to prevent outcomes from moving toward
avoidance behavior. When accurate information is available and incorporated into
deliberations, policymakers usually will achieve the greatest level of compliance possible
with the least effort and expense regardless of the conditions that exist at the time. This
underscores the importance of obtaining the most accurate data available as changes
occur over time.

In a pluralist, multi-level system like the United States, some communities may
favor avoidance behavior in the face of unpopular regulations. While such situations
may arise from time to time, in most cases policymakers will want their regulatory
devices to achieve the highest level of compliance possible under given conditions.



Appendix H Task B

Stormwater Regulation and Regulatory Intent

The federal Clean Water Act utilizes two approaches to managing water quallty
technology-based requirements and national water quality standards. Section 303(d) of
the Act integrates these two approaches by stipulating that states make a list of water
bodies that are not attaining standards after the technology-based rules are implemented.
For water bodies on this list, as well as where the U.S. Environmental Protection Agency
(EPA) Administrator believes appropriate, the states are to formulate TMDLs which must
account for all sources of the contaminants that forced the listing of the water bodies.
Under federal law, TMDLs must account for contributions from point sources (federally
permitted discharges) and pollution from nonpoint sources. The U.S. EPA must review
and approve the list of contaminated waters and every TMDL. In the event that the U.S.
EPA does not approve the list of impaired water bodies or a TMDL, the Agency must
establish them for the state. (www.swrcb.ca.gov/tmdl/background.html, July 15,2003)

The Clean Water Act does not specifically require the adoption of TMDLs.
Instead, Section 303(d), Section 303(e), and their provisions stipulate TMDLs be
included in water quality plans. The U.S. EPA has adopted rules (40 CFR 122) requiring
that the National Pollutant Discharge Elimination System (NPDES) permits be modified
to be consistent with all approved TMDLs. An NPDES permit outlines specific limits of
pollution for a particular discharger. Nearly all the states, including California, are
permltted to administer the NPDES permit program. (U.S. EPA administers the permit
system in the remaining states.) Implementat1on plans are to be formulated along with
the TMDLs.

California Law

California effectuates the prov131ons under the Clean Water Act principally .
through institutions and procedures set out in certain provisions of the California Water
Code, including those of the California Porter-Cologne Water Quality Control Act.

These provisions established the State Water Resources Control Board (SWRCB) within
the California Environmental Protection Agency to develop and implemerit state policy
" for water quality control.

The Porter-Cologne Act also estabhshed nine California Regional Water Quality
Control Boards that operate under the authority of the SWRCB. Each Regional Board is
comprised of nine members and an executive officer appointed by the members of each
board. The Regional Boards develop and adopt water quality control plans for all areas
within their region. The SWRCB formulates, adopts, and revises general procedures for .
the development, adoption, and execution of water quality plans by the Regional Boards.
It reviews these plans and either approves them or returns them for revision and
resubmission. .\Water quality plans do not become effective until the SWRCB endorses
the plans, followed by approval by the California Office of Administrative Law.

The Evolution of Water Pollution Control

During the 1970s, policymakers considered point source pollution to be the
biggest threat to the water quality of the nation’s inland lakes, rivers, and streams.
(www.swrcb.ca.gov/tmdl/background.html, July 15, 2003) The Clean Water Act
established a number of programs to address point sources of pollution, and most federal
money went to formulate and implement point source controls. California pursued the
same approach in its effort to improve the state’s water quality. In addition, the State and
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Regional Boards implement smaller scale corrective actions for nonpoint source pollution
as permitted under the Porter-Cologne Act.

A major goal of the Clean Water Act was to expand treatment of wastewaters.
According to Rosenbaum (2002), all treatment plants in operation before July 1, 1977
were required to have “secondary treatment” levels. All treatment facilities, regardless of
age, were required to have “the best practicable treatment technology” by July 1, 1983.
The Act also appropriated 18 billion dollars between 1973 and 1975 to assist local
communities in building necessary wastewater treatment facilities. The federal
government paid for 75 percent of the capital cost for building the new facilities.
Programs focusing on treatment facilities resulted in significant improvements in water
quality by the late 1980s.

Concerns over the nation’s water quality arose again due to the growing impacts
of nonpoint source pollution, and environmental groups looked to the TMDL
requirements to ameliorate continuing water quality problems. A series of lawsuits
ensued to force regulators to adopt an aggressive approach to TMDL development. Thus
far, over 40 lawsuits have been filed throughout the nation, most of them by
environmental groups. (www.swreb.ca.gov/tmdl/background.html, July 15, 2003) The
lawsuits are commonly filed against the U.S. EPA due to its responsibility to approve
TMDLs. Several of them have led to negotiated settlements and consent decrees that are
overseen by the courts. At present, California is operating under three consent decrees
covering most of the North Coast Region, the entire Los Angeles Region, and Newport
Bay and its tributaries in the Santa Ana Region.

TMDLs in California are established either by the Regional Boards or by the U.S.
EPA. Those established by the Regional Boards are designed as Basin Plan amendments
and include implementation rules. Those formulated by the U.S. EPA normally contain
the total waste load allocations as required by Section 303(d), but do not include
extensive implementation rules, primarily because U.S. EPA implementation of nonpoint
source pollution control strategies are generally confined to education and outreach in
accordance with CWA Section 319. (www.swrcb.ca.gov/tmdl/background.html, July 15,
2003) Presently, TMDLs are required for all waters and pollutants on the 303(d) list and
must consider and include allocations to both point sources and nonpoint sources of
contaminants. The limitations in a TMDL may be other than “daily load” limits. There
also can be multiple TMDLs on a specific body of water, or there can be one TMDL that
focuses on many contaminants. Current examples of TMDLs in the Los Angeles Region
include the trash TMDLs for the Ballona Creek and Wetland, Los Angeles River
Watershed, and East Fork San Gabriel River, and the wet-weather bacteria TMDL for the
Santa Monica Bay Beaches. At this time the Section 303(d) list contains over 1,400
water body/pollutant combinations. Based on this list, the State Board estimates that
about 800 TMDLs are needed. The Regional Boards are now developing over 120
TMDLs, with several addressing multiple pollutants. ‘
(www.swreb.ca.gov/tmdl/background.html, July 15, 2003)

Congerns over implementation have become a significant issue in the formulation
of TMDLs. (www.swrch.ca.gov/tmdl/background.html, July 15,2003) Although these
concerns generally fall outside the provisions of Section 303(d), they are nevertheless
important to achieving water quality improvements as a result of the establishment of
TMDLs. While it is possible to conduct technical assessments of total load without
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considering implementation issues, one must address the possible mechanisms by which
pollution can be reduced in determining allocations to various sources. Considering
different implementation options can help analysts avoid adopting allocation schemes
that are far more costly than necessary or, even worse, unachievable. The TMDL
strategy in California seeks to engage the public and cultivate an understanding of
watershed issues. It relies on an adaptive process that matches management capabilities
with scientific knowledge and information. :

The Stormwater Permit

The Los Angeles Regxonal Water Quahty Control Board (LA Regional Water
Board) has adopted a NPDES permit containing waste discharge requirements for MS4
discharges within the County of Los Angeles (with the City of Long Beach excluded
because it is covered under a separate MS4 permit). The main intent of the Permit is to
reduce significantly the amount of various pollutants contained in stormwater runoff.
The County of Los Angeles has identified seven critical industrial and commercial
sources of contamination: 1. wholesale trade (scrap recycling, automobile dismantling),
2. automotive repair/parking, 3. fabricated metal products, 4. motor freight, 5. chemical
and allied products, 6. automotive dealers/gasoline stations, and 7. primary metal
products. The priority industrial sectors and automobile repair facilities/ gas stations
(two of the commercial sectors) on the list contribute substantial concentrations of heavy

" metals to stormwater. Overall, the Permit is intended to establish and implement a

timely, comprehensive, cost-effective stormwater pollution control program to reduce the
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the permitted regions in the County of Los Angeles to the waters of the U.S. subject to
the jurisdiction of the Permittees and also meet water quality standards. BMPs must be
identified and implemented to reduce the discharge of pollutants in storimwater to the
MEP and also meet water quality standards. 4

The Permit has established an iterative process that allows municipalitiés in Los '
Angeles County to measure noncompliance, test alternative BMPs, and consult County
and regional water quality authorities. Thus, the Permit provides a mechanism to make
adjustments to the required BMPs as necessary to ensure their adequate performance.
According to the U.S. EPA, “Water quality-based effluent limits for NPDES-regulated
stormwater discharges that implement wasteload allocations in TMDLs may be expressed
in the form of BMPs under specified circumstances....If BMPs alone adequately '
implement wasteload allocations, then additional controls are not necessary.” (U S. EPA,
Memorandum, November 22,2002, p.2)

Regulatory Mechanisms

Pollution control regulations can range from programs that prescribe very
specifically what the regulated community is to do, to programs that only set goals and
leave the community to find the best methods to reach the goals. Programs of the first
kind are often criticized by the regulated community for lack of flexibility—the standard
complaint is “This approach does not work well for our particular case. We could do this
in another way and accomplish the goals for a lower price”. Programs of the second kind
provide flexibility, but are often criticized for vagueness: “We don’t know how to do this.
We are not sure what we have to do to come into compliance”.
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The stormwater management program is clearly of the second type, and it should
be so. Stormwater quality control is an extremely complex issue, influencing, if not
everything under the sun, then everything under the rain. The best means of compliance
will certainly differ from city to city, depending on land uses, land prices, and a host of
physical characteristics of the landscape. It is likely that, as the nation engages the
problem, new approaches will be developed. Entrepreneurs will develop new devices
and methods as others are tried and discarded. Strict specification of methods at this time
might well eliminate approaches that are more economical and effective, so a flexible
approach is best. .

However, an inevitable side effect of maintaining flexibility is that the regulated
community faces an unsettling level of uncertainty. Mayors and city councils faced with
planning future infrastructure and future budgets are understandably uncomfortable
facing mandatory water quality goals without specified means of reaching those goals.
This level of uncertainty will decline as plans are developed and experience with water
quality control measures accumulates.

There is a historical precedent for this approach in the program for control of air
pollution in Southern California. Like stormwater pollution, it is generated by a very
large number of sources with varying compositions and emissions rates. Many of the
sources are difficult to monitor and regulate. Implementation of pollution controls has
been accompanied by intense political controversy. Even so, air pollution control efforts
have been relatively successful—pollution levels and their associated health effects have
declined. While costs have been high and some high-polluting marginally profitable
businesses have closed or left the area, it is also clearly true that the economy of the area
has not collapsed, as some predicted. Few people would suggest that we should return to
days when taking a deep breath was literally painful.

Policy Implementation

Our research indicates that the LA Regional Water Board is strongly committed
to abating pollution from stormwater runoff as effectively and inexpensively as possible.
The U.S. EPA supports the LA Regional Water Board’s efforts to require individual
municipalities in Los Angeles County to adopt necessary BMPs to control stormwater
runoff. Federal and state policymakers along with environmental group leaders believe
that BMPs, if widely and strategically implemented, can significantly reduce stormwater
pollution and improve water quality throughout Los Angeles County. Given the proven
effectiveness of BMPs in different areas of the country (and the world), the LA Regional
Water Board does not envision the need to build new advanced treatment plants
throughout the region, and indeed has expressed the specific intent that such plants
should not be required. Advanced treatment is viewed as an absolute last resort given the
huge expense it would entail and the confidence policymakers and environmental leaders
have in the ability of BMPs to reduce pollution significantly and allow the region to meet
federal clean water standards. The authors of this report concur with this position. Some
municipal leaders in Los Angeles County have asked why they should be forced to adopt
BMPs when there is a possibility that advanced wastewater-treatment plants will
ultimately be required. Even if advanced treatment plants are necessary in the future,
which is highly unlikely, the adoption of BMPs will dramatically reduce the amount of
water and the mass of pollutants these plants will treat. This will reduce pollution
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treatment costs and improve the effectiveness and ability of plants to handle large
volumes of water during heavy rain periods. That is, BMPs will be used as part of any
program to build advanced treatment plants because the much cheaper BMPs will reduce
the costs of the very expensive advanced treatment plants. Implementing BMPs now will
be a good investment even in the unlikely event that an advanced treatment plant is
required. -

The LA Regional Water Board has focused some efforts on reducing trash in
stormwater runoff, and it has adopted a “zero trash” rule to achieve this goal. The Board -

~ does not expect all communities to eliminate every single piece of trash from inclusion in

stormwater runoff. Instead, the Board policy is that communities in Los Angeles County
make reasonable efforts to prevent trash from entering storm drains. “Trash” is defined
as materials larger than % cm, so municipalities can comply with this regulation by
installing %4-cm screening devices on their catch basins, by enforcing litter laws already
on the books and by conducting street sweeping in areas where trash tends to accumulate.
Public education about littering and the installation and maintenance of catch basin
devices can provide substantial progress in preventing garbage from entering storm
drains. o ’ |
In order to avoid a costly court battle with state water pollution policymakers, the
County and City of Los Angeles have recently agreed to spend $168 million to reduce by
half the amount of trash that collects in the 51<mile-long Los Angeles River (McGreevy
and Weiss, 2003). In addition, the City of Los Angeles agreed to drop its lawsuit against

_ state policymakers over the overall plan to abate polluted stormwater runoff. The
agreement settles a lawsuit filed by the city -and county that opposed the LA Regional

Water Board’s requirement to reduce trash entering the river 10 percent annually over the
next 10 years. The LA Regional Water Board officials negotiated the deal, which
requires the city and county to reduce rubbish going into the river and Ballona Creek 50
percent by September 2008, at which point state regulators will consider whether further
rules are necessary. The agreement also provides local officials more flexibility in trying
less-costly approaches of reducing trash. Environmental groups such as Heal the Bay,
Santa Monica BayKeeper, and Friends of the L.A. River applauded the agreement.
Rather than spend money on litigation, county and city officials will allocate funds to -
improve water quality.

Clearly, all communities in Los Angeles County will have to share the financial
burden in helping to reduce contamination from stormwater runoff. This may require
many communities to modify their budget priorities. ~

As long as communities make a reasonable, good faith effort to address
stormwater pollution issues, it is unlikely that federal and state officials will take legal -
action. Thus far, this has been the case. Failure to make such an effort, however, will |
certainly result in legal action against violators. Moreover, environmental groups can
choose to file lawsuits against federal and state officials if they do not continue to pursue
polluters. Such action will lead to costly delays in meeting federal water quality
standards and will likely lead to even more draconian measures glven present federal and
state law and prev1ous judicial decisions.
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Previous Actions by the LA Regional Water Board

The impacts on water quality and the heightened risks to public health from MS4
discharges that affect receiving waters across the U.S. and in Los Angeles County and its
coastline have been well studied and documented. Accordingly, the LA Regional Water
Board has taken a number of significant actions to control such discharges (LARWQCB,
2001) : .
- In 1990, the LA Regional Water Board adopted Order No. 90-079, the Los
Angeles County MS4 Permit. That permit required the Los Angeles County Flood
Control District, the County of Los Angeles, and the incorporated municipalities in Los
Angeles County to implement stormwater pollution controls including updating
ordinances, optimizing existing pollutant controls such as street sweeping, construction
site controls, and others. The Regional Board required all Permittees to adopt at least 13
specific BMPs for consistency across the County. The 1990 permit was executed on a
system wide basis due to the highly interconnected storm drain systern serving a
population substantially larger than 100,000 residents. At this point the region was
committed to MEP standards—cleaning up stormwater to the maximum extent
practicable.

On July 15, 1996 the LA Regional Water Board issued Order No. 96-054 that
updated the 1990 permit. The 1996 Los Angeles County MS4 permit required model
programs be formulated and implemented by the Permittees for Public Information and
Public Participation, Industrial/Commercial Activities, Development Construction, Illicit
Connections and Illicit Discharges, Public Agency Activities, and Development
Planning. These model programs will change with time as more data on stormwater
. impacts are collected and become available.

On January 31, 2001 the Los Angeles County Department of Pubhc Works
formerly requested to renew their MS4 permit in the form of an ROWD for the County of
Los Angeles and the incorporated cities, except the City of Long Beach. This request
began the process of reissuance of the permit, which entered into its third permit term.
On the same day the Los Angeles County Flood Control District submitted an ROWD.
The Regional Board staff invested considerable time and effort in providing opportunities
for public participation and comment. Over 30 meetings, two workshops, and many
outreach activities were conducted to allow the public, Permittees, and other interested
parties enough opportunity to participate in the development of permit requirements and
language prior to consideration by the Regional Board for adoption. The reissued MS4
permit committed the region to meeting water quality standards based on the State Water
Resources Control Board’s precedential Orders.

Implementation of the MS4 permit requirements should reduce pollutants in
stormwater in a cost-effective manner. The adoption of BMPs should also reduce
pollutant discharges and enhance the quality of surface water.

The final steps of the regulatory process are now under way—TMDLs for the
various impaired water bodies of the region are being promulgated.

Overall, it is clear that the LA Regional Water Board does not intend to require
that municipalities build advanced treatment plants: indeed, they have publicly expressed
the sentiment that they oppose this solution.
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Implementation of Regional Solutions

A regional infiltration and BMP treatment system, in combination with source
control of trash, pesticides, and trace metals, can substitute for individual site controls on
land parcels within the drainage area. This could take the form of “Local Equivalent
Area Drainages”, implementing regional solutions that would achieve better results than
the application of new source controls, which, in built up areas, will have significant
effects only over the long term during which existing structures are rebuilt.

Funding for regional solutions may pose a challenge because of Proposition 13
and other restrictions on tax policy. The challenge however is not insurmountable if
property-owners and voters become adequately informed and educated. Nevertheless,
regional solutions may significantly shift administrative and cost burdens for water
quality protection from businesses and development firms to local government.

Trading Schemes |

“Cap and trade” systems, in which regulatory agencies set a cap on the amount of
pollution allowable and allow trading of discharge rights within the constraints of the
cap, have been successful in several fields. A group of municipalities, for example,

‘might assign discharge rights to landowners within a watershed such that total releases

meet the constraints of the TMDLs. They could then allow trading'in the discharge -
rights, so that those who can reduce discharges at least cost are the first to do so, and the
overall cost of meeting the TMDL is minimized. Municipalities themselves, as owners of
parks and open space, might be able to develop reglonal solutlons and fund them through -

sales of discharge rights to others.

Stormwater pollution control may be partlcularly amenable to this approach
because the costs of control are highly site-specific. In many cases, there may be
considerable economy in applying regional solutions in the best pos51ble sites rather than
controlling every site individually.
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DESCRIPTION OF ALTERNATIVE APPROACHES

Infiltration

Before the City of Los Angeles was established, most of the rain that fell in the
region evaporated or percolated into the soil. The groundwater was continually
replenished and runoff flows were small. As population grew, impermeable surfaces
such as paved roads, parking lots, and rooftops covered more and more of the land.
Residences, commetcial facilities, and roads were designed to shed water as rapidly as
possible. Historical measurements of discharges to the Los Angeles River at Firestone
Boulevard indicate that runoff has increased from 5% to 45% of rainfall. This change
adversely affected stormwater quality in two ways. First it increased the amount of
stormwater flow, magnifying the cost of any measures to control quality (and also
requiring ever more costly flood control measures). Second, water that flowed directly to
streams and the ocean no longer benefited from the purifying action of soil and
vegetation, which can remove particulates through physical filtering, sequester some
chemicals by adsorption, and destroy organic and biological contaminants by
biodegradation. _

Any program for remediation of stormwater contamination should reverse this
trend, reducing the load of both water and pollutants on other parts of the system. At the
same time, pollution of groundwater must be avoided. However, infiltration will benefit
from the very considerable capacity of soils to filter particles, adsorb contaminants, and
biodegrade organic materials. A relative estimate of the magnitude of the problem may
be made by comparison with examples of leaking underground storage tanks at gasoline
stations. In many cases, spills of tens or hundreds of gallons of gasoline are now being
handled by “intrinsic remediation”—allowing natural biodegradation to degrade the
hydrocarbons. The acceptability of this approach has been supported by extensive
research. Hydrocarbon infiltration with stormwater will involve far lower concentrations
of hydrocarbon, and will mostly be the higher-molecular-weight compounds that are
much less mobile in soils than gasoline.

We can also compare stormwater infiltration to the effects of septic tanks. These
~ systems infiltrte sewage that has received only a modest degree of treatment. Yet they
are still in use in the Los Angeles Region, and indeed are the primary waste disposal
method for 15% of households in the U.S. Groundwater contamination from septic tanks
has occurred, but most are considered effective and safe waste disposal systems.

This comparison suggests that the relatively low concentrations of pollutants in
common stormwater, with appropriate controls on sources of specific contaminants, will
not pose a significant threat to groundwater quality.

The permeability of soils in the Los Angeles basin varies from place to place.
Beneath the Whittier Narrows spreading basins, for example, sand and gravel deposits
allow very high rates of infiltration. In other areas, clay-rich soils reduce rates of
infiltration. However, the historically low rates of runoff indicate that infiltration is
capable of handling the bulk of the rainfall in the Los Angeles Region. Many areas
routinely considered as having poor infiltration rates will never the less be useful as
multi-purpose infiltration systems. A soccer field, for example, can be used as an
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infiltration basin at little additional cost, and will make a valuable contribution even if
infiltration rates are low in comparison to those in spreading basins.

Source Control

Industrial Releases

Industrial discharges can be controlled by a vigorous program of source
identification and control. Businesses have a fundamental responsibility to do their work
without contaminating their neighborhoods, and in the great majority of cases can do so
without significant interference with their activities. '

Trash Management

Many businesses and some homeowners contribute a disproportionate amount of
trash to the urban burden. Paper waste often accumulates in the parking lots of fast food
outlets and strip malls, where it can wash into the street during rainstorms. Inadequate
dumpsters and garbage cans are overloaded so that trash spills into the streets. Poorly
covered trucks can allow trash to fly out on the streets. In addition, citizens throw trash
from their cars onto the streets (it has been estimated that as much as 60% of trash on
freeways by weight is cigarette butts). All of these practices are illegal, but enforcement
is currently rare and weak. While perfect compliance with anti-litter laws is not
expected, there could certainly be major improvements through enforcement. Much of
the cost of such efforts could be recovered through fines, with the satisfying result that

_those causing the problem would be paying for cleaning it up.

Municipalities are responsible for the trash deposited on their streets, and most
will respond by installing screens on catch basins. These are sometimes referred to as
catch basin “inserts”. They will have half-centimeter openings and will be designed to
collect trash during periods of low or modest flow, but to bypass the flow during heavy
storms or if they are clogged. This will avoid local flooding that would be caused by
clogging. '

Street Cleaning

Trash that escapes enforcement efforts can be collected by street cleaning before
it reaches the storm drains: Enhanced street cleaning is likely to be necessary as cities
install half-centimeter screens on their catch basins. Trash that is now washed out of
sight (at least until it reaches the beaches) will accumulate on the screens and possibly
clog them. More effective and more frequent street cleaning will reduce this problem.

A major fraction of the pollutants in stormwater runoff are adsorbed on
particles—this is particularly true of trace metals and pesticides, which are significant
contributors to impairment of the receiving waters. Some of this particulate matter can
be removed from streets by higher-quality street vacuuming equipment, which collects
the dirt much as a vacuum cleaner does. This equipment is more expensive to purchase
and operate, but it would make a srgmﬁcant contribution to reducmg chemical pollutants
in stormwater.

The Port of Seattle has tested high-quality street sweepers as a cleanup method in
its container storage area (FHWA, 2003). The approach was successful, removing one-
third to one-half of particulates and their associated pollutants. While the equipment is
somewhat more expensive than simple sweepers to purchase, operations costs are about
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the same. The fine particles carry a significant portion of the pollutants, but they
constitute only a small portion of the total mass of material on the streets, so their
collection and disposal does not significantly increase costs. Such street cleaning may be
more effective in Southern California, where the long dry season allows dust to
accumulate for many months.

As explained in detail later, there would be substantial secondary benefits
associated with improved street cleaning. Neighborhoods would look better, and
residents would be exposed to less resuspended road dust, which dirties buildings and
may have significant negative health effects.

Some investigators have also proposed street washing, using recycled water. If
this were done during dry weather, and all of the dry-weather flow Wwere being collected
for treatment in wastewater treatment plants, street pollutants would be kept out of the
rivers.

Pesticide Substitutions

‘Many of the receiving waters in the Los Angeles Region are impaired by
pesticides, particularly Diazinon and Chlorpyrifos. The approach to this pollution should
be the same as it has been historically for other pesticides that threatened environmental
quality. None has ever been dealt with by treating contaminated waters. Those who use
the pesticides should be responsible for ensuring that no water pollution results from that
use. Pesticides that cannot be properly managed by appropriate use protocols such as
labeling or use rules enforcement and which have an inherent tendency to persist in the
environment should be banned. Pesticide controls are instituted by the state and federal
governments, so additional political effort will be needed if a bans on specific
compounds are required.

We presume that these pesticides are used in many cases because they are
currently the most economical approach to insect control, and that substitution of another
method would involve some cost. However, there are many possible alternatives,
including use of more readily degraded pesticides, insect-resistant strains of plants,
biological control with natural insect predators, and others. There are many examples of
success with such integrated pest management (IPM), particularly at golf courses
(NRDC, 1999). In some cases ownetrs were pleased to find that costs actually declined
when they switched from pesticide-dominated approaches to IPM.

Trace Metals

Trace metals enter stormwater as rain drains from industrial operations,
transportation land uses, and other sources. Brake pad wear on cars produces a fine dust
of copper. Zinc is released when galvanized equipment contacts the water. Trace metals
in stormwater can be controlled by covering machinery and materials that release trace
metals, by capturing and treating runoff from large industrial operations and
transportation land uses, and by developing alternative materials for brake pads (research
is currently under way on this objective).

Control of Automotive-Related Sources

Motor vehicles and related facilities are the source of many types of runoff
pollutants, including hydrocarbons from oil and fuel leaks, and road wear. Vacuum
street cleaning is effective in dealing with particle-bound hydrocarbons left on the street,
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and infiltration can effectively deal with hydrocarb'on's that are transported or dep.osited
off the street surface. ‘

Control of Bacteria

Bacterial contamination in stormwater is typically measured as counts of
“coliform” bacteria, a category that contains many species of bacteria. While very few of
the coliforms cause disease, some of these species are very abundant in human waste, and
so detection of the group has long been used as a marker for sewage pollution. Efforts to
interrupt the fecal-oral transmission of disease have commonly taken the elimination of
coliforms from water as a.surrogate for judging efforts to prevent the spread of the -
microorganisms that do cause disease. Where coliform counts in drinking water have
been reduced (in much of the industrialized world) transmission of water-borne disease
has indeed been largely eliminated. Thus the use of coliform counts as a marker for
disease control has been remarkably successful. In some cases, a more specific test for
“fecal coliforms™ is used, because the test is an indicator of contamination by warm-
blooded animals, including humans. While we have always counted coliforms, the real
concern is pathogens—microorganisms that can cause disease. For sewage pollution, the
association between the two has been strong, and controlling coliforms has been

. equivalent to controlling disease. The situation for stormwater, however, may be far

more complex. Because there are many non-human sources of coliforms, it is possible
that the test for their presence may be positive even when no human pathogens are
present. :

The sources of the coliforms fuuud in stormwater remain uncertain. Pet Waates
certamly include bacteria that test positive as coliforms, but the degree to which pet -
wastes constitute a disease threat is uncertain. Wild mammals, such as raccoons,
possums, skunks and coyotes, may contribute when their wastes are left on paved

-surfaces. It has been proposed that fecal matter from homeless people denied access to,

restrooms may be a source, but there has been no study confirming this. In less
developed areas with poor soil infiltration conditions, it is likely that poorly operated
septic tanks and illegal disposal of gray water are contributing to the coliform counts
detected in runoff. If septic tanks are the source, strict enforcement of waste control
ordinances is appropriate. If homeless people are the source, provision of restroom
facilities would be far cheaper than any imaginable stormwater treatment system (as well
as being more humane). If pet feces are the source, the only approach is, through public
outreach and enforcement, to press people to clean up after their pets. It must be
expected, however, that such an approach will not be 100% effective. The contribution
of wild animals seems uncontrollable.

Because the sources and significance of the coliform counts remain uncertain, it is
important that research on the topic be pursued immediately. The recent development of
genetic techniques for precise and rapid identification of bacterial species now provides
the tool needed to provide the information needed to develop effective policies.

Coliforms, and presumably the associated human pathogens, are substantially
reduced in treatment wetlands. Infiltration of course removes them from runoff flows,
and adsorption on soils and biodegradation are effective at protecting groundwater.
Water storage, because it-holds coliforms in an environment for which they are not
adapted, and because it allows settling of particles to which they may-be attached, has



Appendix H Task B

some beneficial effect. Disinfection, using chlorine, chloramines, or ultraviolet light is
possible, but relatively expensive. »

Water Quality Control Board Rules allow for 17 exceedences of the coliform
limit per year. There are about 32 days per year of significant rainfall in the region, so it
has been anticipated that exceedences during the heavy winter storms will be difficult to
control, and will be allowed.

Improved Enforcement

It is important that source control efforts include genuine and credible
enforcement. Rules that are widely ignored, of course, will not help clean up runoff
water, and a considerable fraction of runoff contaminants come from illicit discharges or
disposal. Trash is an obvious example—littering is already illegal, so 100% of the trash
in stormwater represents illegal release.

The Environmental Protection agency describes an example in which improved
enforcement of existing law was effective (USEPA, 1999): ‘

«...during a 12-month period, the Houston, Texas, Public Utilities Department
identified 132 sources of discharges leading to Buffalo Bayou, the local drinking water
source, with estimated flow rates ranging from 0.3 to 31.5 liters per second. Houston’s
program involved monthly sampling from bridge crossings; analysis of samples for
carbonaceous biochemical oxygen demand, ammonia and nitrate nitrogen, pH, TSS, DO,
temperature, fecal coliform, and chlorine residual; comparison of samples to baseline
flow concentrations; weekly sampling of temperature, dissolved oxygen (DO), and fecal
coliform in stream reaches suspected of contamination; boat sampling to identify the
contaminating outfalls along the reach; and, finally, a land-based search to pinpoint the
source. Of the flows identified during the program, 85% were due to broken or clogged
wastewater lines and 10% were due to illicit connections (Glanton et al., 1992). Eight
months after an illicit discharge detection and elimination program began, fecal bacteria
log mean concentration was reduced from 20,000 colonies/100mL to 2,000
colonies/100ml.” _

~ Thus, in this example, a 90% reduction in bacterial contamination resulted from a
careful enforcement program alone. '

Detention and BMP Treatment

Stormwater Detention Basins

Many of the problems of stormwater management are associated with its very
irregular rate of flow. During dry periods runoff flow rates are so low that the water can
be handled by existing sanitary wastewater treatment systems. During rainstorms, the
water comes so fast that municipalities have had difficulty doing anything beyond
avoiding floods. ‘

The first step toward dealing with this problem is to increase infiltration—
substantial reductions in the peak flow rates are possible. The second approach is to
provide storage systems that will hold water back during the peak flow periods.
Detention basins will reduce peak flows, collect trash, provide quiet water for settlement
of particles and their associated pollutants, and promote infiltration. Analysis of the
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National BMP Database (Strecker et al., 2003) shows that detention basins infiltrate an
average of 30% of the water they receive.

The primary difficulty with this approach is the shortage of available sites to
construct large reservoirs. The topography of the Los Angeles area does not include any
deep canyons in lower reaches of the rivers that could easily be made into reservoirs.
Moreover, virtually all of the land is already occupied by other uses and would
accordingly be very expensive to acquire.-

This means that detention basins must be conceived as a dlstrlbuted network of
smaller systems, with each serving multiple uses. A useful model is the Sepulveda Dam
Recreational Area, which retains water during storms to prevent downstream flooding.
For the great majority of the days in the year, the basin is mostly empty, and serves as a
park and a wildlife refuge.

A rough estimate of the general feasibility of a reglonal-park-based approach can
be calculated. The City of Los Angeles currently has about 5% of its area in parks
(Wolch et al., 2002) and it is reasonable to presume that at least a similar fraction is park
throughout the LA Region. Thus, moving the rainfall from adjacent developed areas to
the parks would constitute concentration of the flow by a factor of 20 (20 acres of land
would drain to 1 acre of park).. If the runoff coefficient for the developed areas is 0.5, a
rainfall of % inch would thus put 8 inches of water in the parks. This is less than the 24-
inch depth of flooding assumed for the stormwater parks planned in the Sun Valley -
project, suggesting that this approach is feasible on the large scale in terms of the amount .
of land required.

This calculation is quite approx1matc the runoff coefficient is uncertain, and
several other factors are poorly known. Never the less, the calculation suggests thata
joint program could simultaneously provide the region with needed parks and needed
stormwater infiltration capacity.

Sanztary Treatment of Dry Weather Flows

During dry weather, small flows are present in the stormwater system as a result
of overwatering of lawns, car washing, and other discharges. This modest amount of -
water ¢an be collected and passed through existing wastewater treatment plants, which
commonly have more than enough excess capacity for this purpose. Because the dry
season in Southern California is very long, this would prevent runoff pollution of the
oceans for much of the year.

Where this is done, street washing with recycled water would be possible.
Collecting and treating the contaminants during dry periods would leave the streets clean
for the rainstorms, when the water cannot be collected. ‘

Treatment Wetlands

Wetlands remove many pollutants from the water that passes through them. The
low flow velocities allow sediments to settle, removing particulates and any pollutants
that are adsorbed on them. Algae and rooted plants absorb nitrate and phosphate as they
grow. Vigorous microbiological activity degrades organic chemicals, as microbial
predators consume disease organisms.. These observations suggest that wetlands can be
constructed to serve as treatment systems for stormwater and dry weather runoff. While
this approach requires dedication of land, it has the considerable secondary benefit of
providing riparian wildlife habitat and esthetic values.
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A system of treatment wetlands has been designed for the San Diego Creek
Watershed that drains to Newport Bay, in Orange County, California. The system will
serve an area of 120 square miles, and is expected to cost in the low tens of millions of
dollars. It is expected to meet the low-flow nitrogen TMDL, the phosphorus TMDL
during most years, and the fecal coliform TMDL during low flows.

A similar system has been constructed to provide stormwater quality protection
for the Ballona Wetlands Watershed in the City of Los Angeles.

BMP Treatment of Flows from Problem Watersheds such as Industrial Areas

If source control is not successful for some industrial areas, it may be necessary to
collect the runoff water and use more sophisticated BMP treatment. These might best be
constructed as private facilities serving a consortium of local industries, and funded by
them for the purpose. A public/private partnership could be created, perhaps with public
loan guarantees. Past experience with business improvement districts could serve as a
model.

Partial Treatment in Curbside Units

Many proprietary devices have been developed for treatment of runoff as it enters
curbside catch basins. These generally remove trash from the flow, and may also collect
sediments. Some include adsorbants to remove hydrocarbons and trace metals. They
have the disadvantage that they are designed to bypass during higher volume wet-weather
flows. All require some degree of maintenance, and some are expensive to install. Trash
and sediment must be removed on a regular basis, and adsorbants must be replaced when
they are exhausted. Never the less, they may be useful for treatment of problem dry
weather flows in specific areas, such as industrial or commercial zones.

" Public Outreach and Education

Much of the pollution in runoff water arises from actions of individuals—litter is
discarded in the street, for example, or pesticides are used carelessly in a residential
garden. This pollutant load can be reduced by educating citizens and urging them to
behave in a way that protects water quality.

An effort in Oregon, conducted by the Tillamook Bay Rural Clean Water Project,
was made to educate local farmers about the steps they could take to protect local
streams. This involved personal visits, tours of successful BMPs, newsletters, and
presentations (USEPA, 1999). Four years after the program began, bacterial
concentrations dropped 40% to 60% in Tillamook Bay and 50% to 80% in local rivers.
Thus in some cases significant progress can be made at very low cost through public
education.

Good Housekeeping for Municipal Operations

While the behavior of individual citizens may be difficult to control,
municipalities have far more control over their own operations. Efforts can be made to
avoid careless use of pesticides and fertilizers on municipal facilities. Such steps have
modest, but measurable impacts. An EPA report notes (USEPA, 1999):

«...the City of Bellevue, Washington, found that street cleaning three times a

week removed about only 10% of urban runoff pollutants; catch basin cleaning
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twice a yeaf was estimated to be about 25% effective” (Pitt and Bissonnette,
1984).

Combined Approaches for Stormwater Quality Management

A general classification of rainfall receivers and appropriate methods for dealing
with runoff they produce is shown in Figure 1. While the approach it describes is quite
general, and other mixes of alternatives are possible, it shows one set of measures that
- can be used to control stormwater pollution.

Streets

The first step in reducing pollutants on streets is to restrict pollutant discharges
from adjacent properties. Source control measures should prevent the release of
industrial pollutants and construction sites should be managed to contain sediments.

- Litter laws and pet dropplng collection laws should be enforced, although it must be
acknowledged that it is not possible to prevent these inputs entirely. To stop litter from
entering the storm drains, cities should install half-centimeter screens on their catch-
basins. The use of such screens will require diligent street cleaning, to ensure that the
drains are not blocked during storms. In Southern California, rains mostly occur during a
well-defined season, and frequently weather reports give two or three days warning of
major storms. Cities should deve'l'op contingency plans for rapid-response street cleaning
when storms are commg, to minimize stormwater contamination and the chances of
’ 'uuudmg caused uy uuggcu SCreens.

 In some areas, where runoff water quallty is relatlvely good, the streets
‘themselves might be used as groundw ater recharge facilities, by convertmg unused alleys
‘to park/detentlon basins or by using permeable pavements.

It remains likely, however, that much street runoff will be of marginal quahty
For the immediate future, it is also likely that'a major portion of runoff from other
sources will be initially discharged to streets, so that efforts to make use of stormwater as

- a water resource will require collection, and a degree of treatment before infiltration. -

In most cases, this can be done with regional solutions. Water from storm drains
can be collected in detention basins and wetlands, where sedimentation and biological
activity will reduce pollutant load, and groundwater recharge can occur. The detention

“basins will serve as parks during the greater part of the year when water is not present,
and the wetlands will double as much-needed wildlife habitat.
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Alleys for Public Use and Infiltration

Some alleys in urban areas are no longer necessary for access purposes. Indeed,
many have become nuisance areas because of illicit trash disposal and criminal activity.
Many of these could be gated and converted to small parks, with keys provided for local
residents. They could simultaneously serve as infiltration facilities or as bioswales. .
There are currently 2.3 square miles of alleys in Los Angeles, for example. While many
must be retained for access purposes, the fraction that could be converted could constitute
a significant stormwater retention and infiltration resource. Alleys mamtamed for access
might be candidates for partial or permeable pavements.

‘Similar approaches could be used for power line rights-of-way.

Exposed Commercial Activity

Very often the cheapest approach to stormwater quality control for exposed
commercial activities is simply to cover them. Stormwater will thereafter come in
contact only with the rooftop, and runoff will be much less polluted and more easily dealt
with. However, for some large-scale activities, such as oil refining, it is not physically
possible to provide a roof. For others, such as auto dismantling, the large area needed
and the relatively low value of the activity may mean that a roof is not financially
possible. Such facilities must be required to collect and treat runoff from their facilities,
and indeed this is already being done in many cases. While there certainly are costs

Aliad i+ la ihla th 1
-involved;-it has-generally proven possible, through-a-combination-of better-housekeeping;-

substitution of non-polluting materials, and simple on-site treatment processes, to solve
these problems. Requirements for on-site treatment are advantageous because the cost of
such treatment is borne by the business that produces the pollutant, providing 1ncent1ves
for conversion to less-polluting products and methods. Consequently, green
manufacturing will become increasingly common.

Construction Sites

Release of sediments from construction sites can be ameliorated if the
construction crew prov1des erosion control measures, such as maintaining vegetation or
spraying exposed soil with polymer stabilizers, and an adequate on-site retention pond
for rainfall, along with dikes, silt fences, and appropriate vehicle entrance construction to
prevent runoff. Detention allows the sediments to settle out and the exposed soils can
function effectively for groundwater recharge. It is anticipated that the costs of these
measures will be small in comparison to construction costs. A more detailed list of best

' management practices for construction sites appears in-Appendix L.

Residences

In most cases, homes and the surrounding landscaping have been designed to
facilitate rapid runoff. It is necessary that water not pool in depths sufficient to flood
houses, and ponding is viewed with irritation, even if it is harmless and temporary.
However, single-family homes typically are surrounded with a significant area of land
that could serve well for infiltration. Commonly, the land is planted or covered with
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grass. The runoff from landscaping and residential rooftops typically contains only small
amounts of pollutants that are readily removed by percolation through the root zone.

Landscaping for the typical single-family home could be arranged to infiltrate all
of the rainfall that it receives (except, perhaps, in the most severe storms). Lawns a few
inches below surrounding sidewalks could serve as infiltration ponds, gardens could

, receive roof runoff, and downspouts could conduct runoff to dry wells. Because the
" water would have had very little contact with pollutants, such infiltration would be an
excellent addition to groundwater resources.

However, very few residences are arranged in this manner and, indeed, building
codes often specify features that promote rapid runoff to the street. Building codes
should be changed to utilize single-family homes as recharge sites. It is anticipated,
however, that the effect on runoff will be seen only slowly in built-up areas as old homes
are gradually replaced. Retrofit of existing homes will be expensive and politically
difficult, but for new construction, single-family homes could be made to produce
essentially zero discharge at little or no additional cost.

Xeriscaping—planting with native and other drought-tolerant plants—can also
help to provide space for water infiltration, and it reduces watering and therefore the
chance of irrigation runoff. Such landscaping also requires less fertilizer and pesticide,
and so reduces incidental contamination.

In many cases, cities may be able to take interim steps to reduce runoff from
homes. They have control over the “city strip” land that lies between the sidewalk and
the gutter. It would be possible to institute a program of replacing the lawns after minor
excavation, so that these areas would lie below the sidewalk and curb and serve as runoff
detention and percolation basins.

, Where infiltration is not possible, much residential runoff may be acceptable for
direct discharge to the ocean, as long as it is not contaminated first by passing through
polluted streets. More contaminated water can be conveyed to regional water cleanup
and recharge facilities. o '

Low-flow Treatment in Wastewater Treatment Plants

Wastewater treatment plants are built with excess capacity in order to handle
increased flow during rainy weather. While sanitary systems are designed to exclude
stormwater, holes in manhole covers, leaks in piping, and illegal connections all allow
the entry-of some water during rainstorms. The flow is a very small portion of the
rainwater, but can produce a significant increase in the much smaller sanitary flows—
sometimes up to 50%. Treatment plants are designed with excess capacity to handle
these peak loads. ' '

This excess capacity can be used to treat dry weather runoff during periods when
there is no rain. While these flows are not, by definition, stormwater, and indeed are
governed by a séparate set of regulations, dry weather runoff is often a significant
contributor to impairment of receiving waters and its treatment would contribute to the
objectives of stormwater control. It is also possible to use this capacity in concert with
“street washing”. In this approach, tank trucks filled with recycled water could be used
to wash the streets, particularly in the months before the first rain of the fall.
Contaminants removed from the streets and drains by the washing would be treated in the -
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wastewater plants, leaving the streets far cleaner when the rains came. At present,
municipal street cleaning is a proh1b1ted activity where it results in flows to the storm
drain system.

This treatment approach for dry weather runoff could also treat runoff from small
rainstorms.

It is likely that all of dry weather runoff could be treated for much of the Los
Angeles Region. Such a step would eliminate essentially all runoff pollutants in the areas
where this is possible. Because this approach uses capacity that is already in place, the
cost for this alternative is low.

This approach would be particularly 31gn1ﬁcant for control of coliforms. Sanitary
treatment of dry weather flows would eliminate coliforms through much of the year.

Rain occurs during only 32 days of the year, on average (Some of these storms are so
small that the runoff could still be treated. On the other hand, untreatably high levels of
runoff typically continue for a few days after a major storm). The LA Regional Water
Board allows variances for 17 days of wet weather flow during the year. Thus it seems
likely that dry weather runoff treatment at wastewater treatment plants, plus some degree
of source control, plus the variances, will be sufficient to bring most areas into
compliance with the bacteria rules. Further study, including some basic research on the
sources of coliforms, is necessary to confirm this.

In considering the acceptability of this approach, it is 1mportant to note that beach
use declines during wet weather, so that closures during the variance days would have a.. .

o small effect on overall beach use and public health.

Capture and Use of Rooftop Runoff

In many cases, the pollutants from commercial rooftops, like those from
residential roofs, could be readily removed by soil infiltration. With appropriate controls -
-to avoid specific pollutants from commercial activities, roof runoff could be used for e

groundwater recharge. Designs exist for infiltration planters, in which the planter has
high sides that allow it to function as a.reservoir, and an open bottom that allows ‘
infiltrating water to pass into the soil. Risks of groundwater pollution could be mitigated
through the use of biologically active and adsorbant soils. Commercial rooftops are
commonly associated with large parking areas, which could be adapted for infiltration.
Such efforts will be more difficult than those for homes, because most commercial
facilities have a higher ratio of roof area to land area. In some cases it may be possible to
. store runoff for future irrigation use.

The Washington State Department of Ecology (2001) has developed a decision
tree for dealing with downspout discharges. For lots larger than 22,000 square feet, it
specifies either dispersion or infiltration systems for runoff. For smaller lots on suitable
soil, infiltration systems are required. Where soils do not readily accept infiltration,
surface dispersion may be appropriate. If water quality is good and infiltration and
dispersal are not possible, disposal to the storm drains is accepted.

Parking Lots and Landscaping

Parking areas occupy a very large amount of land in Southern California, and
accordingly represent a significant opportunity for improvement in stormwater
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management. Construction costs for parking lots are far smaller per square foot than
those for buildings, so that alterations are cheaper. They are reconstructed more
frequently, so that requirements applying to new construction or reconstruction will
propagate through the parking lot inventory much more rapidly than those for buildings.

In most cases, parking lots could serve as sites for rainwater infiltration. Trash
can be collected on grates and be disposed of properly by the lot owners. The curbs
around plantings (which are often necessary to avoid damage to the plants from cars) can
be slotted so that water passes through them to infiltrate in the planter soils. Planted
areas must be below grade, so that they collgct and temporarily store water, and could be
expanded, utilizing more space where cars don’t actually park, such as the areas between
and behind the parking bumpers. In some areas, permeable pavements could be used.
Collected water could be passed to leach fields built under the parking lot.

An example of this sort of development is provided by the 6-acre parking lot of
the Oregon Museum of Science and Industry (NRDC, 1999). It had originally been
proposed as a traditional design, with water draining to catch basins, storm drains, and
eventually the Willamette River. At the request of the Portland Bureau of Environmental
Services, it was redesigned to use vegetated medians and landscaping as swales and
linear wetlands. The parking lot is now able to infiltrate the water from a storm of 0.83
inches in 24 hours. Overall construction costs for the revised design were actually lower,
because of the reduced costs for catch basins and drains. '

Pervious pavements have also been developed so that even the space where cars
are parked can be used for infiltration.

There is some concern over whether infiltration from parkmg lots will pollute
underlying aquifers. Sediments, hydrocarbons, and trace metals are likely to be present
in parking lot runoff from ordinary commercial establishments. But all of these are
generally well retained on soils, particularly if the soils are selected to serve this purpose.
Adsorbent materials might be added as a surface layer, to further retain hydrocarbons and
trace metals.

It will be necessary to develop new guidelines for parking lots. The public and lot
owners will not tolerate flooding that requires them to wade to their cars, so detention
and infiltration systems will have to be carefully designed. Overflow will occur in
extreme storms, and the lot and remediation areas should be designed so that the excess
water flows to the street without impeding access to parked vehicles. Redesigned lots
can be required for any new construction or for major renovations, but complete retrofit
of all lots is likely to be too expensive for political acceptance.

This will require some additional maintenance. If adsorbants are included in the
recharge areas to help control hydrocarbon infiltration, for example, these will have to be
renewed from time to time. Regular trash collection will be required.

It is anticipated that most parking lots could become zero runoff areas,
contributing substantially to water conservation and pollutant remediation. Further, very
large parking lots, such as those at “big box” stores and shopping malls, could be
reconstructed as stormwater infiltration facilities serving surrounding neighborhoods. In
a cap and trade system, the lots would become financial opportunities for the retailers.
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River Greening

The Los Angeles Region has become infamous for its historical conversion of
rivers to concrete-lined flood control channels. While these have served the purpose of
moving water rapidly to the ocean and avoiding flooding, they have also prevented
infiltration in the riverbed. For this and many other reasons, advocates have proposed
“greening” the river. This would involve widening the river at some points and replacing
the steep concrete walls with gently sloping vegetated shores. Parks and wildlife habitat
could be developed alongside the river, designed such that they would flood when the
river is high. This would allow infiltration to occur, and by providing temporary storage,
would decrease peak flood flows. In many areas it may be p0331ble to replace the
concrete bottoms of rivers with permeable surfaces.

The Sepulveda Dam Recreation Area is an excellent example of such a fa0111ty It
stores water during heavy rains, but serves as a park and wildlife refuge during the
greater part of the year when it is not flooded. It promotes infiltration of water during
rain events.

Certainly, any such modifications of the rivers must be desxgned carefully so that
flood risk is not increased. But this is clearly possible. - Indeed, increased infiltration and
storage capacity along the river will reduce peak flows and therefore the frequency of
floods, and reduce the associated costs. '

Infiltration in Residential Streets {

- Many areas in Southern California are p'riiﬁéf'ily'"r'es'i"d'eh"ti'al' and runoff from these =~

areas is only moderately polluted—it could be used for direct infiltration without
treatment. In newly developed areas, homes could be designed so the runoff is near zero.
‘However, many areas are currently already built out. In these, preventing runoff to the
street would be expensive. In many cases, it may be poss1b1e to install infiltration
dev1ces in the public streets.

Infiltration in Parks

Public parks, in most cases consisting predominantly of grassy areas, are already
contributing to groundwater infiltration. However, some portions still contribute to
runoff, and could be regraded to collect water rather than shedding it. Indeed, many
- could be rebuilt to serve as groundwater infiltration systems serving surrounding areas.
Playgrounds could be sunk below surrounding areas in order to collect water during
rainfall events. Designs would have to include provision for infiltration at acceptable
rates—water left standing for days could become a nuisance. In some areas, soil
conditions might preclude this approach

During the few days after water is collected and before it percolates, that area of
the park will be unavailable for other uses. However, parks are little used during rainy
weather in any case, and detention will only occur on a few days each year, so the
interference will be minimal.

Public Facilities

~ Runoff from public facilities could be reduced by many of the measures
previously discussed. Parking lots could be used for infiltration and rooftop runoff could
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go to planters serving as infiltration systems. Retrofit of government facilities could
begin more quickly than for individual homes, as part of the effort required to meet
regulations.
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PRIMARY BENEFITS OF RUNOFF QUALITY CONTROL

The immediate purpose of runoff quality control is protection of the receiving
waters. In the Los Angeles Region, this refers primarily to rivers, coastal wetlands, bays,
and the ocean. Many benefits are definable.

Fishing

Pollutants in stormwater can adversely affect fishing. Commercial fishing is a
small and declining industry in the waters local to Southern California, but sportfishing
remains a significant activity, bringing income to coastal businesses and providing
recreational opportunity for many people. Cleanup of stormwater will preserve and
enhance this activity by ensuring that fish are safe for consumption and by preserving
fish breeding grounds in estuaries. :

Swimming

~ Ocean swimming, as part of a visit to the beach, is a recreational activity enjoyed
by millions of people each year in Southern California. It attracts tourists who contribute .
substantially to coastal economies. It is discouraged if trash litters the beach or if fear of

disease discourages water contact. It is prevented entirely in the event of beach closures
which are a common result of polluted stormwater runoff. )

. Boatmg

Powerboats and sailboats are widely used in Southern California and represent a

_ substantial industry in manufacture, maintenance, provision of slips, and various
associated shoreside activities. Polluted waters, particularly in the form of trash, can

significantly degrade the quality of the boating experience.

Noncontact Recreation and Nonconsumptive Wildlife Uses

Some recreational activities involve bodies of water without contact: sitting or
bicycle riding along rivers or lake shores are examples. These activities are seriously
degraded if the water produces bad odors or is littered with trash. A stormwater quality
program will protect and enhance these uses.

Observation of wildlife is often a valuable part of the outdoor experience.
Continuation of this activity requires water quality sufficient to support birds and animals-
and the plants and insects that they eat. Many migratory birds are dependent on local
bodies of water for their sustenance during their yearly movements.

Reduced Ulness from Contaminated Seafood

- Some illnesses are transmitted through consumption of contaminated seafood.
Contro! of the microbiological quality of runoff waters will reduce the extent of such
illnesses. '
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Reduced Illness from Swimming in Contaminated Waters

Recent studies have indicated that people swimming near storm drains are more
likely to contract waterborne diseases than those swimming far from storm drains.
Microbiological control of runoff quality, particularly through sanitary treatment of dry
weather flows, could reduce the incidence of these diseases.

Enhanced Esthetic Values

The trash cleanup associated with stormwater quality control will improve the
appearance of our harbors, rivers, streets, and commercial establishments. Esthetic
enjoyment of wildlife habitats such as wetlands, in particular, is hindered if trash is
present.

Preservation of Natural Ecosystems

. Polluted urban runoff damages natural ecosystems in many ways: toxic material
can sicken or kill organisms, trash can choke marine mammals or birds, additional
turbidity can prevent the penetration of light necessary for seaweed growth, sediment can
bury habitats and prevent attachment of organisms to rocky surfaces, and nutrients can’
fertilize overgrowth of mosses and plankton. This damage can be prevented by
stormwater quality control, and is one of the prime reasons for the program.
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SECONDARY BENEFITS OF STORMWATER QUALITY CONTROL

Urban runoff comes from a huge variety of sources and contacts much of the
environment around us. The efforts made to clean up runoff, which have the primary
purpose of preventing water pollution in receiving waters, will have many secondary
benéfits and these should be included in any cost-benefit analysis. Indeed, some of these |
benefits are so substantial that they suggest the agencies responsible for the resources in
question should also be providing financial support for runoff quality control efforts.

Groundwater Restoration

Total rainfall in the Los Angeles basin in an average year is equal to about half of
the amount used for drinking water supply. It is strange indeed that we pollute this water
and discharge it to the ocean even as we import ecologically, politically, and financially
expensive water from the Colorado River, Northern California, and the Owens Valley.
The primary difficulty in making productive use of this water is the lack of storage
capacity. Rainfalls are infrequent but intense: most of the time there is no rainfall

_available for use, but occasionally it is so abundant that it causes flooding. Surface water

reservoirs are the traditional solution to this problem—water is stored during the rainy

‘'season to prevent floods and becomes available for valuable uses the weather is dry. But

there are few workable sites for large, year-round surface water reservoirs in the Los
Arigeles area. Groundwater aquifers, however, can also serve as water reservoirs, being

“drawn down in the dry season and replenished during the wet season. Infiitration will ™

constitute a use of this storage capacity, reducing future dependence on outside sources
of water and avoiding expensive alternatives like desalination of seawater. Because
environmental and political factors may make increasing water imports impossible at any
price, better utilization of local rainfall through the use of the groundwater reservoirs may

~ be necessary for future growth.

Improvement of groundwater supplies within Southern California would save
money now spent on imported water, and would save the concomitant external costs of
the environmental impact on source areas. It would also reduce political friction with
source areas. Ultimately, it may be the only economically and politically feasible method
by which the water supply in Southern California can be increased, and as such, 1t may be
the key to continued development in the area.

Flood Control

As the fraction of the Los Angeles Region occupied by impermeable surface has
increased, the amount of water runoff has also increased, putting an ever-growing load on
the flood control system. A recent project improved flood control for the lower Los
Angeles River by increasing the height of the dikes on the channels, at a cost of about
$200 million. Future increases in channel capacity would be even more expensive—not
only will the walls have to be made higher, several bridges will have to be raised.
Increased infiltration will reduce runoff, reducing the maintenance costs on the system
and eliminating the need for further capacity increases.

The possible magnitude of the impact can be judged by considering the case of
the San Gabriel Valley. Runoff from the valley is mostly captured in spreading basins in
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the Whittier Narrows area and used for groundwater recharge. This makes the runoff
coefficient for the valley overall 5%. In the urbanized areas of Los Angeles, the value is
about 40%. Thus if the urbanized area were as well controlled as the San Gabriel Valley,
runoff could decrease by a factor of eight. Flood risks would essentially disappear.

Increased Parkland and Wildlife Habitat

The regional alternatives for stormwater quality control include the development
of parks and wetlands. The parks would serve as detention basins and infiltration
facilities, but would be used for that purpose only during rainy periods, which comprise
about 32 days per year in Southern California. During the rest of the year, these areas
could serve the typical purposes for which parks are built, acting as recreational sites,
playgrounds, soccer and baseball fields, and wildlife habitat. Because people are less
likely to engage in these activities during rainstorms in any case, the conflict between the
uses will be small. The Los Angeles area is notably short of public parks in comparison
to other major cities, particularly in its poorer neighborhoods (Wolch et al., 2002).
Because it is likely that residents will demand more park space in the future, the
development of areas for dual use is particularly valuable. Ideally, the cost of
development could be borne by both agencies intent on improving stormwater quality
and by those responsible for parks and recreation. The planned redevelopment of the
Corn Fields site in Los Angeles, for example, might provide a detention basin as well as
the new park that is being planned.

Wetlands must be kept wet all year, but can withstand flooding during the rainy
season. Thus reestablishment of these habitats, which have been largely lost in the Los
Angeles Region, could simultaneously serve the purposes of wildlife restoration, flood
control, and stormwater quality control. In many cases, it will be possible to develop
wetlands within existing channels, reducing the need for additional land purchases.

Some of the parks and wetlands could be created as a part of river greening
projects, and so would also serve the purposes of reestablishing esthetically appealing
naturalistic rivers. '

Improved Property Values from Trash Control

Often one of the most powerful visual cues that gives a visitor the perception of a
“bad” neighborhood is the presence of trash on the streets. One approach to reducing
pollutant discharge to storm drains will be improved enforcement of litter laws and
additional street cleaning. These will have the secondary benefit of improving the
appearance and livability of streets throughout the area. The “broken windows”

~campaigns of many police departments—indicating that improving the appearance of

neighborhoods reduces crime—suggests that apparently cosmetic changes can have
substantial benefits for neighborhoods. Certainly property values in a neighborhood with
clean streets will be higher than they would if the streets are routinely littered with trash.

iReduction in Harbor Sedimentation

Sediments carried by runoff are moved because the water moves rapidly, and
because small particles remain suspended in the low-salt-content chemical environment
of fresh water. When runoff enters bays and harbors, however, the velocity of the water
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is slowed, allowing the particles to settle to the bottom. The higher salt content of marine
waters promotes flocculation of the small particles, so that most of them will also settle to
the bottom. The deposited sediment fills channels, blocking the passage of ships and
recreational boats, and filling areas set aside for preservation of aquatic ecosystems.
Ultimately, harbor dredging is required, and frequently the collected sediment has been
contaminated, so that it requires special handling. Dredging associated with storm
drains in Los Angeles Harbor, for example, costs between $1 million and $3 million per
year. Sedimentation in Upper Newport Bay is considered a significant threat to its
function as a wildlife refuge. Stormwater quality control measures would avoid
sediments discharges or remove it from the runoff, ameliorating these problems for
downstream communities.

Improved Public Health

A significant portion of exposure to particulate air pollutants arises when small
particles are resuspended from roadways by traffic and wind. Tire dust, settled air
pollutant particles, pet feces, partlcles with adsorbed trace metals and trash are pounded
into fine powder and lifted into the air. Such resuspension includes an ultrafine particle
fraction, which is most dangerous to human health. More frequent street cleaning,
particularly using vacuum bag type cleaners, would reduce public exposure to fine
materials carrying trace metals, hydrocarbons, and microorganisms. Some public health -
improvement is likely, but its magnitide cannot be estimated. ~
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REGIONAL PROGRAMS DESIGNED FOR
STORMWATER QUALITY CONTROL -

While there has been a substantial amount of work on individual facilities for
runoff quality control, such as detention ponds and grassy swales, there have been only a
few studies that have tried to determine the regional cost and effectiveness for a system
of these “green solutions”. It is important to ask whether it is possible to create an
overall program within realistic constraints of land availability and costs that will bring
the watershed into compliance with regulations.

We have sought descriptions of example projects that include overall costs and
the area of land that drains to the facility, so that cost per square mile of area served can
be calculated. In a few cases, these are area-wide systems that are the best evidence that
an overall solution is possible. In others, they are single installations, for which we make
the assumption that duplication is possible—ten facilities like the one described could be
built to serve ten times the area. Because economies of scale are important in
determining facility design and even regulatory policy, we have taken special interest in
some sources that describe how the size of the drainage area (and the necessary BMP
treatment facility) affects cost per square mile. Finally, we have included examples that
have actually been built and tested, and others that have only been designed. While data
for the latter may be less reliable, most systems perform as designed, and these designed-
but-not-built systems provide some of the most useful results.

The chosen examples are described briefly below, and listed in Table 2. Results
useful for determining the relationship between facility size and cost per square mile are
plotted in Figures 2 and 3.

Area-Wide Systems

Sun Valley

The Sun Valley project was funded by Los Angeles County to develop an
alternative approach for flood control and runoff quality management for the Sun Valley
district. This is an urbanized area with considerable industrial development that currently
does not have storm drains. It is consequently frequently plagued with flooding. The
project was undertaken to determine whether there was an approach to flood control
other than simply building storm drains.

Four alternative plans were produced, designed to maximize infiltration, to
maximize water conservation and wildlife habitat, to maximize stormwater reuse by
~-industry;and-emphasizing-conveyence to-traditional storm-drains:-Notably; an- - o
alternative that maximized the use of onsite BMPs was rejected as too expensive. The
components of the plans included industrial reuse, infiltration basins in parks, tree
planting and mulching, infiltration in parking lots, and infiltration in vaults beneath the
streets.

Because the emphasis of this project was flood control rather than water quality
control, the hydraulic control objectives were quite stringent: the system was designed to
collect and infiltrate all of the water produced by a 50-year, 96 hour storm. This means
that the runoff from the area, if the project is built, will be reduced to near zero. Thus,
this project, which includes flood control and water quality control, constitutes an “upper
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bound” estimate on the costs for water quality control. Achieving such complete
collection and infiltration would certainly substantially exceed water quality goals, and
costs for a stormwater quality control system in an area with storm drains already in
place would certainly be lower.

San Diego Creek
A project supported by the Irvine Ranch Water District and Orange County and

- performed by Geosyntec Consultants has developed a plan for natural treatment

systems—wetlands and stormwater detention ponds—for the San Diego Creek
watershed. This watershed occupies 120 square miles of developed land that drains into
Newport Bay. Newport Bay has been demgnated as impaired, requiring that stormwater -
discharges be cleaned up.

Geosyntec proposed a plan consisting of 44 facilities, including ponds and
wetlands constructed within existing drainage channels or built outside. These are

" typically facilities with both deeper open water and shallow water supporting emergent

vegetation (such as cattails).

Water quality improvements expected from the system are described in the report
(Strecker et al., 2002): “The NTS Plan is estimated to achieve total nitrogen (TN) TMDL
for base flows and reduce in-stream TN concentration below current standards at most
locations. Total phosphorous TMDL targets would be met in all but the wettest years.
The fecal coliform TMDL would be met during the dry season, but not all wet season -
base flow conditions, and not under storm conditions. The NTS Plan is not designed to

meet the sediment TMDL, but would capture, on average, about 1,9000 tons/yr

(1,724,000 kg/yr) of sediment from urban areas. The wetlands are estimated to remove
11% of the total copper and lead, and 18% of the total zinc in storm runoff. The NTS
provides a cost-effective alternative to routmg dry-weather flows to the sarutary
treatment system.” .

While final budget numbers were not provided, it was anticipated that the first 13
treatment sites would be constructed for $12 million, and that the overall cost would be
substantially less that the $60 million anticipated for low-flow sanitary treatment. This
value is listed as the upper bound of cost in Table 2. For.comparison of cost vs. unit
drainage area size, it was presumed that the average area served by each of the 44
facilities was 120 m12/44 2.7 mi’.

Constructed wetlands will collect any trash that enters the storm dram and should
be effective at reducing concentrations of coliform organisms, hydrocarbons, particles,
and the suite of pollutants associated with particles. They may constitute a complete

" control system if they are combined with vigorous source control for metals and

pesticides and storm drain screens to minimize the trash loading.

Murray City, Utah, Golf Course and Wetlands
Officials in Murray City recognized an opportunity when the interstate highway I-

215 was being built. They agreed to take soil from the excavation and runoff water from
the freeway to make a golf course. The links, with an associated string of settling ponds,
accept and treat all of the drain water from the eastbound lanes of 4.5 miles of the
freeway (NRDC, 1999; Hill, 2003). The golf course has been a commercial success, and
now produces $900,000 in revenue against $450,000 in operating and maintenance costs
each year. The city has created other treatment wetlands for essentially all of the runoff
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from the City and from the westbound lanes of the freeway. The total cost of these
wetlands has been less than $1,000,000. Overall, if the golf course infiltration system
and the other wetlands are considered as a single stormwater control system, it pays for
itself. Because this is an unusual circumstance, for calculation we ignored the income
from the golf course, and plesume the wetlands cost $1,000,000 and serve the area of
Murray City, which is 9.5 mi?,

Fresno Metropolitan Flood Control District

The Fresno Metropolitan Flood Control District serves the area including and
surrounding the city of Fresno. It operates 130 infiltration basins that drain a region of
about 120 square miles devoted to agriculture, residential areas, and urban landscape
(NRDC, 1999; Pomaville, 2003). Some of the basins are turfed and serve as parks, while
others are bare and serve seasonal-infiltration needs. The basins succeed in infiltrating
80% to 90% of the stormwater in their drainage areas, and only 2% enters a receiving
water without receiving some degree of treatment. To protect grotindwater, the District
also instituted a program of industrial inspections. While monitoring is still done to
check for pollution of the San Joaquin River, the District anticipates no additional
infrastructure will be necessary to meet water quality control regulatlons For
calculations, the unit area for each basin was assumed to be 1 mi’.

Individual Systems

Long Lake Retrofit, Littleton, Massachusetts

Geosyntec Consultants also designed a low-lmpact-development program for
Littleton, Massachusetts (Roy et al., 2003). The 1.5-square-mile watershed that contains
the town drains into Long Lake, which has been subject to eutrophication and other water
quality problems associated with urban runoff. The storm drain system collects water at
200 catch basins and releases it to the lake through 18 outfalls. The plan for mitigation of
the problem includes a treatment wetland, grass and vegetated swales, bioretention cells
(swales with underdrains), rain gardens, rain barrels, and an outreach program to promote
source control for fertilizers.

The total budget for the project is estimated at $630,000, or $420,000 per square
mile.

Tule Pond, Alameda, Calzfornza

The Tule Ponds project is a group of three treatment wetlands that was *
constructed using information developed in the Demonstration Urban Storm Water
Treatment Marsh in the early 1980s. It receives urban runoff, passing it through the three
ponds in series and discharging it to an existing natural pond. It serves a drainage area of
0.8 square miles and cost $360,000, for a cost of $450,000 per square mile.

Treasure Island, San Francisco Bay

Treasure Island is an artificial island of 403 acres in San Francisco Bay that was
used for many years as a Navy base. It has recently been converted to residential use. A
treatment wetland is planned as the means for stormwater quality control. It is
anticipated that wetland construction will cost $800,000 to $ 1,100,000 (Bachand, 2003),
or $1.2 million to $1.7 million per square mile. However, the island is a tourist
destination, and it has been estimated that the increase in visitor spending associated with
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the wetland could be $4 million to $11 million (Fine, 2003). It was also estlmated that
the overall value of the project could be twice these Values

Herrerra Study of Stormwater Regulations Costs

- As a part of the effort to determine the costs of complying with stormwater
regulations in Western Washington, Herrerra Environmental Consultants (2001) prepared
designs for typical projects needed to contain and treat stormwater on site in small
projects of new construction. In both cases, the systems were planned for a 1.7-inch
rainfall. The first hypothetical project was a ten-acre residential development with 40
individual home sites. It was presumed that runoff from the homes would be collected in
a detention pond. Construction of the permanent facilities was determined to cost
- $240,000 to $230,000, depending on the quality of s01ls This is about $15 million per
square mile.

The second hypothetical site was a restaurant bu1lt on a one-acre site, with the
area not occupied by the building used as a parking lot. Runoff was to be collected in
subsurface infiltration vaults. Costs were determined to be $280,000 or $570,000,
depending on the permeability of the soil, or $175 million to $356 million.

Dover Mall, Delaware :

The Dover Mall has 30 acres of parking lot or otherwise impermeable surface.
Runoff drains to a wetland that is sized to retain a 1-inch rainfall (NRDC, 1999). It
includes a forebay that allows containment of exceptional spills. The total project cost -
was $171,000 (although much of this was defrayed by in-kind donations). The wetland is

" considered a considerable e’Stheti'cf're'sou'rce.' ~The 'cosf was $3.5 mﬂlion p"e"r' square mile. "

Oakland Park Industrial Area, Florida ‘

A BMP treatment system was developed for five acres of Oakland Park that
included auto repair shops, paint shops and plating facilities. A short treatment train was.
developed, including a trash removal basin and absorbent media. The system cost
$261,000, and was successful in removing 71% to 95% of oil and grease, along with all -
trash and most sediment. Costs were $33 million per square mile of drainage.

Clear Lake Packed Bed Wetland Filter System .

Clear Lake, in Orlando, Florida, receives runoff water from 121 acres of nearby
urban land and water quality in the lake has deteriorated significantly as a result of
pollution. Packed beds, consisting of 10 filter beds composed of crushed concrete or
granite media with growing aquatic plants, allow removal of sediments and nutrients. An
initial wet detention pond is used to contain the first flush. The system cost $917,646. In
calculations, the system was considered a single installation treating 121 acres of
drainage. Costs were $4.6 million per square mile.

Sand Filters in Alexandria, Virginia

Two sand filters were built to treat runoff from an airport parking lot near
National Airport in Alexandria, Virginia. The area drained was 1.95 acres, and the filters
cost $40,000. While some initial problems with anaerobic conditions were encountered,
the filters eventually achieved good treatment. The cost, calculated from the data
reported by FHWA (2003), was $12.9 million per square mile.
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Compost Filter Facility, Hillsboro, Oregon

A compost filter was constructed to decontaminate water upstream of a grassy
swale. The treatment train received water from a five-lane highway, draining a total area
of 74 acres. The 1200-square-foot filter contained 120 cubic yards of compost and was
constructed and filled for $13,700. The cost, not including the swale, was thus $110,000
per square mile of drainage area.

Infiltration Trenches

The Federal Highway Administration (FHWA 2003) has estimated the costs for
constructing infiltration trenches as Ca = 1317 X V©63) where C is the cost in dollars and
V is the volume in cubic meters. Calculations for this report are made assuming the need
to provide detention for a %-inch storm. For one square mile (2.6 X 106 m?), a ¥4-in
rainstorm will produce 5x10* m? of water. The cost per square mile is equal to the cost
for each trench divided by the drainage area it serves, or Cmiz = Ca/A = (1/A) x 1317 X
VO8I =12 % 10° x A%, The total cost for these systems thus declines as each system
becomes larger—there are economies of scale. Costs for land are not included, but it is
likely that trenches could be installed in land also used for other purposes. In some cases
it might be necessary to collect more than % inch of rain. On the other hand, the
calculation assumes that no infiltration occurs in the trench during the storm. Also, this
presumes that the runoff coefficient for the area served is 1.0—thus the typical systems
described could treat a %-inch storm on totally imipervious area or a 1.5-inch storm on an
area with a runoff coefficient of 0.5, which is a commonly observed value. Thus the total
seems a reasonable approximation. -

Infiltration Basins

The Federal Highway Administration (FHWA 2003) has estimated costs for
construction of open infiltration basins (dry basins) as C = (V/O.02832)(°‘69), where C is
the cost in dollars and V is the volume in cubic meters. As for the infiltration trenches, it
is assumed the basins will be designed to treat a %-inch storm in an impervious drainage.
Thus the cost per square mile is Cniy = Ca/A = (1/A) x (V/0.02832)%%) = 204,000 x A¢
031) " Costs for land are not included, and would be substantial. However, the basins
could be used for other purposes for much of the year. Again, the systems assumed could
treat a 1.5-inch storm in a drainage area with a runoff coefficient of 0.5.

Bioretention Areas ‘

Stormwater can be collected in areas filled with highly permeable soils and
planted with trees and other vegetation. Water that infiltrates is filtered by contact with
the soils and may continue to move downward to replenish the groundwater. Much of it
will also be taken up by the vegetation and returned to the atmosphere through
evapotranspiration. The FHWA (2003) cost estimate for these bioretention areas is
$10,000 per impervious acre, or $6.2 million per square mile of impervious watershed.
Bioretention areas can readily serve multiple purposes as wildlife habitat and parks.

Detention and Retention Wetlands
The Federal Highway Commission Report (FHWA, 2003) has provided a general
formula describing the cost of detention ponds as a function of size. Costs were
estimated as Ca = 168><V(0'699), where C, is the cost in dollars and V is the volume of the
‘pond in cubic meters. The cost per square mile is Cpiz = Ca/A = (1/A) x 168 X 0699 =
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324,000 x A%V, Land costs are not included, but these areas can serve other purposes
during the larger part of the year when the weather is dry—they can be parks, wildlife
areas, and playing fields.

Detention Vaults

In highly urbanized areas, water can be detained in underground vaults, which
may be made of concrete or of corrugated steel pipe. Such systems primarily store water
to avoid flooding or excessive hydraulic load on downstream systems, but some
sedimentation may occur. This provides marginal treatment, but also requires that the
vaults be cleaned out on a regular basis. The FHWA estimate for costs of such systems is

- C=38.1x(V/0.02832)® 6816) " Cost per square mile of dralnage area is Cppp = (1/A) X

38.1 x (V/0.02832)* %19 = 690,000 x ACO3159),

Underground Sand Filters

Sand filters are quite effective at removmg particulates from urban stormwater,
and are commonly employed upstream of other systems in order to protect them from
excessive sedimentation. They can be installed underground in densely urban areas, but
are correspondingly expensive. The FHWA estimate for such systems is $10,000 to

$14,000 per impervious acre served, or $8.7 million per square mile. Here we have

chosen the upper estimate because costs are likely to be high in the Los Angeles area.

Surﬁzce Sand Filters

Sand ﬁlters may also be constructed at the surface, Wthh reduces their cost.
+ aAntrilhnts 0 a -

T A ala a la
TLOWEVEY, Luej uuvul.l_y arelative: 1arge amount of land area; and-cannot contribute to

secondary use. There are strong economies of scale. For facilities serving more than 5
impervious acres, the FHWA estimate of cost is $3,400 per acre or $2.1 million per
square mile.

Dry Swales and Filter Strips

A vegetated dry swale is an area of land shaped so that stormwater flows through
it-in a broad, relative flat stream. Flow through the grass removes sediments from the
water. At the same time, significant amounts of infiltration may occur. It may be
necessary to prepare the soils to maximize infiltration before the grass is planted. Swales
can be used for other purposes during the periods when it is not raining. The FHWA
estimate of construction costs for swales is $1500 per impervious acre, or $930,000 per
square mile.

Filter strips are similar installations, in which the water flows as a flat sheet The
FHWA estimate of constructions costs for filter strips is $2000 per acre or $1,240,000 per
square mile.

- Results from the ASCE-EPA BMP Database

A cooperative effort of the American Society of Civil Engineers and the U.S.
Environmental Protection Agency has compiled data on the success of best management
practices. Data were carefully vetted, put as much as possible in common format, and
arranged so that they could be searched according to several parameters. Several
searches of the database were done to gather data for this study.

A search for dry detention basins, serving watersheds of 0-100,000 acres, with 0-

30 in annual rainfall, produced 17 responses, of which only four included cost data. All
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of the four were associated with freeways and served small watersheds of 1-14 acres.
This may be the reason why costs were exceptionally high.

A search for wetlands, serving watersheds of 0-100,000 acres, with 0-30 in annual
rainfall, produced 10 responses, only one of which included cost data. Costs for this
facility were exceptionally low. It was described as a “natural” wetland, perhaps
implying that much of the system was already in place before construction was done.

A search for wetlands, draining 0-100,000 acres, with 0-30 in annual rainfall,
produced 9 responses, including 6 with cost data. These also served very small
watersheds, and costs per square mile were very high.

A search for hydrodynamic devices serving 0-100,000 acres, in areas of 0-30 in
annual rainfall, produced 12 responses, including 8 with cost data. Costs ranged from
$344,000 per square mile to $86 million per square mile, showing very strong economies
of scale. .

A search for grassy swales serving 0-100,000 acres, in areas of 0-30 in rainfall,
produced 26 responses, including 7 with cost data. The cost per square mile ranged from
$12 million to $341 million, and showed strong economies of scale. This was a
surprising result—grassy swales are very simple and cheaply constructed systems—but it
reflects the fact that each installation serves only very small areas.
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ESTIMATES OF COSTS AND RECOMMENDED APPROACH

Ultimately, stormwater pollution is a symptom of two anthropogenic changes: we
are releasing pollutants into our local environment, and we have disrupted the hydrologic
cycle of the Los Angeles Region by covering the soil with impervious surfaces. These
changes have other symptoms as well. Local pollution impairs health, damages the
esthetic quality of life, and reduces property values. Reducing infiltration increases
runoff rates and the risk of flooding, and at the same time, reduces recharge of
groundwater resources. Finally, impervious surfaces cannot support vegetation, and we
suffer the loss of natural habitat, recreational areas, and aesthetic value of green space.

Cost Estimates

The solution proposed in the report by Gordon et al. (2002)—advanced treatment
plants to clean up stormwater after it has entered the storm drains—constitutes treatment
of a single symptom without correction of the fundamental problem. It is expensive, and
has little benefit beyond the single objective of protecting receiving waters. A more
fundamental approach—eliminating pollutant releases and restoring the hydrologic
cycle—is cheaper. Further, because it will mitigate all of the effects of pollution and
hydrologic disruption, it will have benefits whose value exceeds the costs.

While a rudimentary cost-benefit analysis is attempted here, the limitations of
~ such an approach should be kept in mind. Many costs and benefits are difficult to .
‘evaluate—the psychological benefit to.citizens who live on a clean sireet rather than a
trashy one, for example, or the long term effects on local business of a general perception
of regulatory burdens. In past cost-benefit analyses, it has been common that costs and
benefits that are difficult to measure have been assumed to be zero, certainly producing
misleading results. It remains true that two good-faith investigators can produce quite
different cost-benefit results, especially for a complex problem like stormwater quality
control. Assumptions may depend greatly on the value system of the investigators. A
recent cost-benefit study was criticized, for example, because it put a lower value on the
lives of elderly persons. This is reasonable in the sense that the death of and older person
represents fewer years of life lost, and less loss of earnings, and it is a common '
presumption in cost-benefit studies. However, there was outrage among those who felt
that this approach was offensive to the elderly and the general principle that we all have
equal rights.

In this particular study, because the costs and expenditures are of many d1fferent
kinds, it was necessary to use a variety of estimation methods. The results are
necessarily approximate, and comparisons among them must be viewed with caution. To
use technical terms, contingent valuation studies are included with benefits transfer
estimates, and results from various investigators are combined. We anticipate that these
" steps may be criticized, but we hope that we can provide a framework approach that can
be improved and refined as further research is done.

Finally, cost-benefit analysis frequently ignores the issues that arise because the
costs and benefits are not borne by the same parties. One might suggest that pollution
should not be cleaned up if the cost of doing so exceeds the benefits of relief from the
pollution. But it is commonly the case that the polluter who is saving money is not the
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same person who is suffering from the effects of the pollution. Does your neighbor have
the right to throw his trash in your yard if he can show that it saves him more money than
it costs you? The principle of “polluter pays” has a satisfying moral aspect and it also
puts the incentives right—the parties with the ability to reduce pollution are given the
motivation to find a way to do so.

For these reasons, and because in this short study the numbers are particularly
only estimates, we present our cost benefit analysis with the caution that more precise
and detailed assessments are desperately needed.

Cost estimates have been prepared by examining case studies. Reports were
chosen where information was available for both the total cost of the system described
and the land area served, or the initial stormwater retention volume, in order to calculate
the cost of stormwater management per square mile of watershed. Several assumptions
and caveats must be observed:

1.

In the cost-per-square-mile calculations, no attempt was made to adjust costs
on the basis of the amount of rainfall in the watershed. Sufficient data were
generally not available for this purpose. In most cases, data came from areas
where annual rainfalls are greater than in Los Angeles, and this may cause the
cost estimates to be high.

In the cost-per-square mile calculation, the cost data were not available in a
uniform format. It was not possible to calculate an accurate “present worth”
including operations and maintenance costs for each case. In some cases
operations and maintenance data were included, while in others they were not.
In most cases operations and maintenance costs are low in comparison to
installation costs, and they would be further reduced by discounting to present
worth. Never the less, this may cause the cost estimates to be low.
Installation costs may vary depending on the slope of the land, the nature of
the soils, depth to water table, local labor costs, and a wide variety of other
factors that change with locality. No attempt was made to adjust the costs for
these factors, and this may make the estimates high or low.

It is presumed that the systems described will be sufficient, in conjunction
with source control efforts, to comply with water quality regulations. There
was no case reported in which the quality control efforts were described as
failing, or for which regulators asked for additional measures after the systems
were complete. However, few data were shown for after-construction water
quality, and most of the systems have not been in place for enough time to
allow long-term assessment. The degree of success for source control efforts,

“ while likely to be substantial, cannot be guaranteed.

Several of the projects described have been designed, but not implemented. It
is assumed that they will perform as designed. In the case of the Federal
Highway Administration formulas, these are regression results rather than
individual case results.

It is likely that implementation in the Los Angeles area would involve projects
that are larger than most of those listed. There likely will be economles of
scale. This may cause the cost estimates to be high.
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Summary of Case Study Project Costs
I or D” refer to Implemented or Designed

runoff from 4.5 miles of 1-215

Project I Description Unit Cost, | Cost,
or Size, $M | $M per
D square square
miles mile

Infiltration Systems '
Fresno Metropolitan | I 130 turfed or unturfed 1 2.5t
Flood Control infiltration basins serving 3.7
District Regional residential areas. Treats or
Infiltration Basins infiltrates 98% of runoff over
(NRDC, 1999; area of 120 square miles
Dave Pomaville,
2003)
Study of D | Hypothetical calculation of 0.016 24 15 |
Stormwater - costs for new residential
Regulations Cost development
(Herrerra
Environmental
Consultants, 2001)

| Study of | D _| Hypothetical calculation of 0.0016 | 0.28] 175to| =~
Stormwater costs for new commercial ' to 356
Regulations Cost development 0.57
(Herrerra :
Environmental

| Consultants, 2001)
Wetlands

-| Tule Pond, 1 | Stormwater treatment pond 0.8 0.36 0.45
Alameda (Wetzig, | - | for urban runoff
1999) |
Treasure Island, San | D | Wetland treatment system for 0.65 | 0.8to 1.2 to
Francisco Bay local runoff 1.1 1.7
(NRDC, 1999:
Galvanis, 2003)
Long Lake Retrofit, | I Swales, constructed wetlands, 1.5 0.63 0.42
Littleton, Mass. bioretention cells, outreach '
(Roy et al., 2003) 4
San Diego Creek D | Network of open-water ponds 27| <60 <0.5
Natural Treatment and wetlands in Newport Bay '
System Master Plan drainage, 120 square mile area
(Strecker et al., : ‘
2003) -
Murray City, Utah | I | Golf course and wetlands treat 9.5 1.0 0.11

(NRDC 1999: Hill,
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2003) and the city
Dover Mall, | Wetland installed on mall 0.048 0.17 3.5
Delaware, (NRDC grounds drains 30 acres of
1999) 100% impervious cover
Sun Valley Project, | D | Combination of various 4.4 172 39 to
Los Angeles County measures for flood and quality to 68
control in L.A. Basin 297
BMP Treatment Processes
Oakland Park, Fla, |I Oil, grease, sediment, and 0.008 | 0.261 33
industrial area trash removal by
(NRDC 1999) sedimentation and absorbance
Clear Lake Packed |1 Oil, grease, nutrients, trace 021 092 4.6
Bed Wetland Filter metal removal for water
System (NRDC entering Clear lake
1999: FHWA,
2003)
Compost Filter I | Oil, grease, removal and 0.12 | 0.12 0.11
Facility, Hillsboro, filtration for highway runoff
Or. (FHWA, 2003)
Alexandria, Va, I | Sand filters installed along the 0.003 | 0.04 12.9
airport parking lot borders of a 1.95-acre parking
lot
Bioretention Areas, | D | Areas of highly permeable 6.2
FHWA cost soil planted with trees and
estimate other vegetation
Underground Sand | D | Porous medium filters placed 8.7
Filters | in underground vaults,
appropriate for highly urban
areas
Dry Swales D | Broad, shallow vegetated 0.93
drainways covered with
vegetation, usually grass
Surface Sand Filters | D | Porous medium filters 2.1
installed at the surface
Filter Strips D | Flat vegetated drainways 1.2
' covered with vegetation,
usually grass
Port of Seattle I | High quality street sweeping 3.1
container area with sediment trap catch
cleanup basins
Cost:Area Formulas from FHWA
Infiltration trenches, | D | Gravel-filled trenches. Cmiz = Ca/A
FHWA cost Infiltration eliminates runoff | = (1/A)x1317xV %63
estimate = 1.2x105xA 37

discharge.
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Infiltration basins, | D | Open basins, dry at most Cmiz = Ca/A
FHWA cost times, store and infiltrate . = (1/A)x(V/0.02832)%%
estimate runoff. Infiltration eliminates | =204,000xA**D
runoff discharge. '
Detention and D | Wetlands used for treating Cmiz = Ca/A -
retention wetlands, stormwater, with storage = (1/A)x1 68x V(0699
FHWA cost capacity available =324,000xA 030D
estimate
Detention vaults, D | Underground reservoirs for Con=
FHWA cost -| storage of runoff to reduce (1/A)
estimate peak flows x38.1x(V/0.02832)0 €819
= 690,000xA 03189
Results from ASCE-EPA BMP Database
Dry Detention Basins
1-605/SR-91 EDB |1 0.0013 0.077 60
I-5/Manchester I ‘
(East) ' 0.0077 0.33 43
I-5SR 6 I 0.0085 0.14 17
1-75/SR-78 EDB I 0.022 0.82 38
Wetlands "

Swift Run Wetland | I

1.95] 0.049] 0.025

' vza A p;’fers

COURITI Y L b

I-5/SR-78 P&R. 1 0.0013 0.22 170

Escondido MS I 0.0013 045| 348

Eastern Eastern I

Regional MS 0.0024 - 0.34 141

Foothill MS (Sand |1 ' '

Filter) : 0.0029 | 0.48 164

Termination P&R- |1 0.0045 0.46 102

LaCosta P&R 1 0.0045 0.23 49

Hydrodynamic Devices

Jensen Precast I ‘

(UVA)-Phase II 0.00045 0.039 86

1-210/Orcas Avenue | I 0.0018 |  0.04 22

Jensen Precast, . I 4

(Sacramento) 0.0032 0.062 19

1-210/Filmore Street | I 0.0040 0.05 12.

Charlottesville I

Stormceptor 0.0040 0.017 4.2

Sunset Park Baffle | I

Box , 0.040 0.023 0.57

Indian River I

Lagoon CDS Unit 0.098 0.055 0.56
| Austin Rec Center |1 | 015] 0.05] 034]

56



Appendix H Task B

OSTC || | | |

Grassy Swales
1-650/SR-91 Swale | I 0.00032 0.11 341
Cerrito MS I 0.00065 0.06 93
1-605/DelAmo I 0.0011 0.13 115
15/1-605 Swale I 0.0011 0.073 64
Monticello High I
School 0.0013 0.015 11
SR-78 Melrose Dr | I 0.0039 0.13 34
I-5 North of I
Palomar Airport
Road 0.0074 0.14 18
1-650/SR-91 Swale | I - | 0.00032 0.11 341

Economies of Scale

The costs listed in Table 2 reflect the cost for an individual facility (“Cost, $M”
and “Cost, $M/mi*”) and associate it with the drainage area served, referred to as the
“Unit Size”. The costs per square mile for the individual units can be plotted to
determine the effects of unit size (Figures 1 and 2). While there is a great deal of scatter
in the data, it is clear that there is considerable economy of scale. Units serving
drainages of a half square mile are typically 30% more expensive that those serving 1
square mile. Those serving drainages of one-tenth square mile are twice as expensive
and small installations are extremely expensive in dollars per square mile. The most
notable example of this is grassy swales: while each unit is relatively inexpensive, their
small service areas make them very expensive per square mile served.

For some of the BMPs there are not sufficient data to judge the economies of
scale, and as described, all of the data must be taken as approximate. Never the less, it
seems that there is a good case to suggest that regional systems for handling runoff water
will be most economical. This is clearly true of wetlands and infiltration basins, which
are likely to be the most widely used approaches in the Los Angeles Region as a whole.
This supports the position that the best solution will be a wetland or an infiltration basin
also serving as a park, playing filed, or wildlife habitat as the stormwater management
unit for a neighborhood of a square mile or greater.
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Figure 1. Plot of data for which costs per square mile and unit areas are known.
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Figure 2. Cost per square mile versus unit size. Data are the same as those shown
in Figure 1, but the axes have been magnified to show detail near the origin. Many data
points fall outside of the plot.
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Ovefall Costs of Stormwater Quality Control

It remains very difficult to produce an estimate of the total costs for complying
with regulations in the Los Angeles Region. While there is substantial information on
individual units that have been designed or implemented elsewhere, local factors are
likely to make costs different in the Region. In most cases, it seems likely that costs in
the Los Angeles Region will be higher than those reported elsewhere because land and
labor costs-are higher. Therefore, where a range of values is given, we have chosen the
higher numbers.

This difficulty is compounded by the great variability in the data reported. To
give just one example, the Federal Highway Administration formula estimates the cost of
an infiltration basin needed to serve one square mile as $200,000. At the other extreme,
the Herrerra Consultants report said that a detention/infiltration system for a residential
area would cost $15 million per square mile. In preparing our total estimate, we have
avoided using data that seem like outliers in comparison to the general run of the data.

The results compiled suggest two possible scenarios for stormwater quality
control. The first approach is to rely on non-structural BMPs, such as programs to reduce
littering, control pet waste, collect trash, prevent release of pollutants, and clean existing:
drains. This approach is less expensive because it involves no construction. However,
there remains considerable doubt whether it will be sufficient to meet stormwater quality
goals expressed as TMDLs (Total Maximum Daily Loads). Control of pollutant release .
will be only partial—we cannot expect that everyone will comply with the rules—and the.

_amount of runoff will be reduced only slightly.

The second scenario presumes implementation of non-structural BMPs (except
storm drain cleaning) and construction of a network of wetlands and infiltration basins
sufficient to capture the first three-quarters of an inch of rainfall, which typically carries

 the bulk of the pollutants. These relatively simple installations are not likely to be

sufficient without complementary measures to reduce releases of coliforms, trace metals,
fertilizers and toxic organics. Wetlands help to remove these, but will not be effective if
inputs are too high. Infiltration avoids all pollutant discharge, because it prevents release
of the water, but it is necessary to protect groundwater quality, so once again, inputs must
be restricted. The wetlands and infiltration basins would be designed to have sufficient -
retention capacity to hold the first % inch of rainfall—this “first flush” carries most of the
pollutants, but pollutant discharges must be sufﬁ01ently reduced so that subsequent flows
can be discharged directly to storm drains.

In combination with the non-structural BMPs, wetlands and infiltration basins
(designed as “stormwater parks™) are likely to bring stormwater quality into compliance.
This system will be more expensive, but it also carries greater secondary benefits: the
region will gain much-needed greenspace, property values will be improved, and most
important, it will substantially increase the availability of groundwater.

It is our recommendation that the responsible municipalities and agencies in the
region begin at once on assessing stormwater quality on a neighborhood basis and
implementing the non-structural controls. As the success of these measures is measured,
it will become apparent whether the structural BMPs are needed. It seems certain that
they will be needed in some areas, but they may not be needed throughout the region.
Thus our estimate of costs ranges from a m1n1rnum budget needed for the non-structural
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BMPs to a maximum representing the cost of an area-wide system of wetlands and
infiltration basins. The following section provides the details of how the cost estimates
were prepared.

Non-structural BMPs

An estimate of costs for non-structural BMPs has been prepared by the American
Public Works Association (APWA, 1992). They defined five levels of BMPs that might
be workable, with the appropriate level depending on the stringency of discharge
requirements and the success of the individual measures. Their analysis included ten
source control measures with cost data, and has been used as the starting point for the
analysis here. Our treatment of each measure is described in the following paragraphs.

No littering ordinance. Litter laws are in place in the region, but there is a need
for far more vigorous public education and enforcement. The APWA study determined
that each municipality would spend $20,000 to put an enforcement program in place, and
hire a half time person to manage the program ($30,000 per year). There are about a
hundred municipalities in the Los Angeles Region, so this implies a startup cost of
$200,000 and yearly costs of $3 million. Some officers will be necessary, but it is
assumed that their pay will be covered by revenue from fines. Total costs are estimated
to be $3 million plus the present worth of $3 million per year at 3%, or $103 million.

Pet waste ordinance. APWA predicted that the effort to control pet waste would
be similar to that for litter, and estimated the same costs.

Chemical use and storage ordinance. APWA determined that a program to
control the use and storage of chemicals would be similar is scope and cost to that for
litter or pet waste. The same costs are estimated here. This would include the cost of
programs to bring auto dismantlers and other local businesses into compliance.

Recycling programs. APWA predicted less trash would be discarded if
convenient recycling programs were in place. Because these currently exist in most Los
Angeles Region cities, and are justified by other concerns, no additional costs are
estimated for this purpose. |

Public education programs. Developing public support for stormwater quality
control and explaining the need for citizen action will be vital to its success. The APWA
determined a program costing $275,000 in each municipality would be necessary.
However, it would be confusing and unnecessarily duplicative to have each of the one
hundred municipalities in the Los Angeles Region conduct its own program. We instead
assume a single program will be funded at the level of $5 million per year, whichis
approxunately the current rate of expenditure. It also seems likely that education will not
be needed indefinitely—to the degree that the message is successful, it will certainly
become ingrained after perhaps ten years of advertising. We therefore estimate a total of
$50 million for public education.

Vacant lot cleanup programs. This function will be part of the improved trash
collection program, so funds are not separately allocated.

Spill prevention ordinance. APWA determined a separate program would be
necessary to reduce the frequency of chemical spills and facilitate their rapid cleanup.
This function has largely been overtaken by hazardous waste management regulations,
and so is estimated to require no additional costs here.
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Program to prevent illicit discharges. APWA determined that vigorous efforts
would be needed to find and eliminate illicit discharges to the storm drain system. We
agree that this will be necessary to avoid loads of non-biodegradable pollutants, such as
trace metals, on treatment wetlands and infiltration basins, and to prevent excessive
loading of organic contaminants and coliforms. APWA predicted a cost of $4 per acre of
watershed to start, and $50 per acre per year thereafter in order to deploy and monitor
sampling devices and to trace down points of discharge. For the 2,050 square miles in
which stormwater protection is needed, this amounts to $6.5 million in capital expenses

_and $80 million per year in ongoing costs. We expect however, that many illicit

connections will be found at first, and that after these are eliminated, only a small
program will be needed to detect new illicit connections. We therefore estimate that the
ongoing costs will continue for only five years, totaling $407 million. '
Improved cleaning of storm drains. During dry periods, storm drains collect trash
from illicit dumping and wind blown litter (we expect no trash will enter through the
catch basins because screens will be installed). Sediments also accumulate in the
channels. Releases to the rivers and ocean could be reduced by a summer program of
storm drain cleaning. The APWA estimates such a program can be put in place for $21
per acre per year, or about $27 million per year over the area of concern. The present

~ worth of $27 million per year is $900 million (assuming an interest rate of 3%). No |
storm drain cleaning is expected for the wetlands and infiltration scenarios, on the

presumption that trash and sediments will be removed from the water before it enters the
drains.

~ Trash control. Trash must be removed from the runoff. A settlement agreemeiit
on Trash TMDL between the LA Regional Water Board and the City of Los Angeles
includes spending of $168 million to reduce trash releases by 50% in five years. ~ ~
Cleaning up the region required removing all of the trash from an urban area more than
twice the size of the city. Thus the estimate of $600 million seems reasonable.

Low flow treatment. One of the best steps, in terms of water quality benefits per
dollar, is to use excess capacity in the wastewater treatment plants for treatment of low -
flows. This will keep the rivers and oceans clean for most of the year at little additional
cost. The City of Los Angeles estimates the cost of building the necessary diversion
structures at $14 million (Kharaghani, 2003). The urban region is about twice the size of
the city, so we have estimated a total cost of $28 million. This does not include operation
costs. While there will be modest cost increases associated with the greater flows, the
biggest costs are associated with the installed treatment capacity, Wthh is already in
place.

Improved street sweeping. The APWA report determined that sweeping should
be improved by increasing its frequency. Research results developed since the APWA
report suggest that more frequent sweeping with traditional brush machines produces
only a modest improvement. However, changing to vacuum sweepers is effective, and
can remove up to 50% of partlculate pollutants.

The upgrade of street sweeping in the region will require purchasing new
vacuum-type sweepers to replace those currently in use. There are about 400 street
sweeping machines in use, which must be replaced once every four years, so 100
machines will be purchased each year. Vacuum machines cost about $150,000 rather
than the $75,000 for standard machines. Thus the additional costs of higher quality
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sweeping are $75,000 per machine or about $7.5 million per year. Assuming an interest
rate of 3%, this has a present worth of about $250 million. '

Costs for on-site BMPs for private firms. It is anticipated that application of non-
structural BMPS will include requirements that businesses make efforts to reduce
pollution and runoff from their facilities. Efforts are likely to be highly variable: an
accounting firm whose work is all done in offices might need to do no more that redirect
its roof runoff to landscaping areas. A manufacturing facility might install sand filters
and oil-water separators. Parking lots may be remodeled. It is difficult to provide an
estimate for these efforts, but a general approximation for the total can be approached if
firms are considered by size (Table 3). Data on the number of firms within chosen size
ranges, measured by the number of employees, have been compiled for Los Angeles
County by the California Employment Development Department (2001). Again, this area
is not the same as the Los Angeles Region governed by LA Regional Water Board, but
there is substantial overlap and the demographics are similar.

Table 3. Estimate of On-site BVIP Costs for Los Angeles
: County Firms by Size Class

Number of Number of Average Cost

Employees Firms per Firm Total Costs
0-4 219,974 10 $2,199,740
5-9 37,125 500 18,562,500
10-19 © 25,366 1,000 25,366,000
20-49 19,682 2,000 39,364,000
50-99 7,745 5,000 38,725,000
100-249 4,239 10,000 42,390,000
250-499 1,138 25,000 28,450,000

- 500-999 408 50,000 20,400,000
1000+ 260 100,000 26,000,000
Totals 315,937 241,457,240

Average cost per firm $764

Most small firms will not spend any money, so the average cost per firm is
expected to be very low. A few might be required to improve trash disposal methods or
reroute their rooftop drainage. At the other extreme, the largest companies might
improve trash disposal and materials handling methods, build infiltration system planters,
install oil-water separators, institute parking lot and work area sweeping. Companies that
install new parking lots or reconstruct old ones may incur significant costs.

Costs for compliance with the “3/4-inch rule”. The SUSMP regulations
promulgated by the LA Regional Water Board require that new developments larger than
one acre and redevelopment must provide for infiltration or minimal treatment of runoff
from the first %-inch of rainfall from a storm event. It is difficult to determine how much
this will cost. Proponents have suggested the costs will be minimal, while opponents
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have predicted high costs. Experts contacted during this study were of the general
opinion that landscaping designed to infiltrate the runoff from a %-inch storm would be
different, but not significantly more expensive, than traditional landscaping. On the other
hand, engineers in the discipline believe that most builders are choosing treatment
systems rather than infiltration. The stormwater control costs will likely be a small
fraction of building costs. Ultimately, we have concluded that there are not sufficient
data to make a numerical cost estimate. The costs are therefore described here only as
“modest”, and further study is recommended. '

Wetlands and Infiltration Basins: Estimate Based on Cost per Square Mile of Watershed
The land within the Los Angeles Region varies from lightly settled areas, like the
upper reaches of the Santa Clara River Watershed or the Santa Monica Mountains,
through neighborhoods of single family homes with yards, to the extremely dense
development of downtown Los Angeles or the Wilshire District. There are about 1,375
square miles of incorporated cities in Los Angeles County. The region of the LA
Regional Water Board includes parts of Ventura County, and parts of both counties that
are not incorporated are never the less populated. To evaluate the possible alternatives
for runoff control, we have conceptually divided the 3,100-square-mile region that is
under the jurisdiction of the Los Angeles Regional Water Quality Control Board into four
parts 1000 square miles is estimated to be of “low density”, requiring some runoff BMP
treatment, but having sufficient land for development of treatment wetlands or infiltration
systems. 1,000 square miles is estimated to be “high density” requiring infiltration

_ systems but excluding wetlands. 50 square miles is estimated to be extremely dense

downtown development, requiring some more sophisticated BMP treatment systems.
The remainder of the region is considered rural, and we presume the only cost is for -
source control outreach and enforcement. These definitions and numbers are
approximate, but there is also flexibility in the applicability of the various technologles
For the low densrcy urban areas, we assume some combination of infiltration
systems and treatment wetlands will be constructed. The range of reported costs for
treatment wetlands runs from $110,000 per square mile for Murray City, Utah, to $1.7
million per square mile for the Treasure Island wetland in San Francisco. The San Diego
Creek wetland system seems an excellent example—it is designed for a populated region . -
of Orange County that is quite similar to many areas in Los Angeles County. However, it -
is specifically designed to treat low flows only, and the total cost of the system has not

‘been provided (except that it is less than $500,000 per square mile). The Long Lake

retrofit also seems like an appropriate example. It uses a mix of wetland, infiltration and
biological BMPs in an urban residential area, and has a well-established cost of $420,000
per square mile. We have therefore used this value in our total estimate of $420 million
for the low density areas.

In areas of high density housing, where yards are small or in industrial areas with
large roof and parking areas, runoff coefficients are higher and there is less land
available. Here it seems likely that infiltration systems will be necessary. The best

.example for comparison is the Fresno Metropolitan Flood Control District, which

installed 130 basins over an area of 120 square miles, with many of the facilities
dedicated to multiple uses as parks and playing fields. Cost estimates for the system
range from $2.5 million to $3.7 million per square mile. While a similar system built in
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the Los Angeles Region could take advantage of existing parks, power line rights-of-way,
parking lots, and other available land, it seems appropriate to use the higher number
because land here will be more expensive. Thus we estimate cost in these areas to be
$3.7 million per square mile for a total of $3.7 billion.

In extremely dense areas, neither wetlands nor infiltration systems will be
possible. Pollutant loads, despite source control efforts, will be considerable in the near
future. Underground sand filters, sediment traps, oil and grease adsorbants and other
more elaborate treatment BMPs will be needed. The lowest-cost processes are filter
strips, dry swales and bioretention areas, but these require space that is unlikely to be
available (the Hillsboro, Oregon compost filter, at $110,000 per square mile is considered
an outlier). Even the Alexandria, Virginia airport parking lot solution is unlikely to be
workable because so much of the parking area is in multi-level structures in downtown
areas. This combination of more pollutants and less space suggests that the Oakland
Park, Florida system for treating industrial runoff is the best case example. Its cost was
equivalent to $33 million per square mile, for a total of $1.65 billion over the extremely
dense urban area.

Together, this approach estimates that the total BMP facilities cost will be about
$5.7 billion.

Wetlands and Infiltration Basins: Estimate Based on Needed Retention Capacity

Investigators working on the Sun Valley Project (Los Angeles County
Department of Public Works, 2003, Figure 4-3 of page 4-8) have designed several BMPs
and provided carefully calculated cost estimates. These are recent figures, reduced to
present worth, and reflecting the local conditions in the urban Los Angeles Region. They
provide costs in terms of dollars pér acre-foot of stormwater storage capacity for several
BMPs. Three examples have been chosen for consideration here: Stonehurst Park and
Wentworth Park (which simply lower the park level to two feet below the surrounding
area so that they serve as infiltration basins, or “stormwater parks”), and storage in
below-street infiltration vaults. A system that stores the runoff from a %-inch storm will
comply with SUSMP requirements. In the low density areas, it is estimated that the
runoff coefficient is 0.4. In the high density areas, it is estimated to be 0.6, and in the
extremely dense areas it is estimated to be 1.0.

' We estimate that the low-density areas can be served at the Stonehurst Park price,
the high density areas can be served at the Wentworth Park price, and the extremely
dense areas can be served by street infiltration vaults. This approach to estimating the
total cost is completely 1ndependent of the first approach, but the final estimate of $4 0
billion for BMP facilities is reasonably similar.’

Wetlands and Infiltration Basins: Estimation of Total Costs from the APWA Study

The APWA study produced total estimates for costs for the nation for five
scenarios for stormwater quality control. One estimate was for a system of detention
basins and wetlands, as is being proposed for the structural BMPs described here. They
estimated that a national system would cost $91 billion. For 260 million people in the
United States, this is about $350 per capita. For the 10 million people in the Los Angeles
Region, this produces an estimate of $3.5 billion. The APWA anticipated maintenance
costs for detention and retention basins at about 1% of the construction cost per year:
Discounted to present worth, this increases the total cost by 33%, or $1.2 billion. APWA
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numbers thus indicate a total cost of $4.7 billion. This estimate is similar to those shown -
for the entries in Table 3 for facilities costs for alternatives B and C.

Wetlands and Infiltration Basins: An “Upper Bound” Provided by the Sun Valley Study
The Sun Valley study developed a detailed design for a 4.4 square mile watershed
that currently has no storm drains. It was designed to contain the water from a 50-year,
3-day storm—14.8 inches of rain—using stormwater parks and below-street infiltration
vaults. Because this approach will infiltrate essentially all of the rain that runs off from

" the area, and because the design criterion of 14.8 inches greatly exceeds the % inch

assumed here, it unquestionably constitutes a plan that would overcomply with the
strictest imaginable stormwater quality control regulations. Further, because it is a
complete and detailed design, it is essentially certain that it can be built for the cost
estimated. Figures are recent, and reflect the costs of construction in the Southern
California area. ‘

The costs determined can therefore serve as an “upper bound” multiple benefit
expenditure that a municipality could imaginable be required to incur—while there is
every reason to suppose that the easier goal of stormwater quality control can be done for
a much lower cost. The low cost alternative described was $171 million for 4.4 square
miles, or $39 million per square mile. For the 1050 square miles of the high density and
extremely dense urban Los Angeles Region, this would result in a cost of $41 billion.
Wetlands for the low-density areas and trash control for the entire region would add
about $1 billion more. Thus we can say with great certainty that no alternative more
-expensive than $42 billion will be needed. .

Overall Benefits of Stormwater Quality Control

The Esthetic Value of a Clean Ocean
Much of the value of living near clean streams and a pollutlon -free ocean is
difficult to quantify. People enjoy the view, they like watching wildlife, and they prefer
vegetation and sand and water to pavement. Some efforts to place a dollar value on these
benefits have been made by the’ EPA (1999) and others (Kramer, 2003; Soderqvist, 2000;
Whitehead, et al., 2000).

“Soderqvist asked residents in the area of the Stockholm archipelago how much
they were willing to pay in order to reduce eutrophication of the nearby ocean. The
effects of oceanic eutrophication are relatively subtle—less obvious than floating trash or
debris washed up on the beach. He determined the willingness to pay to be between $54
and $90 per person.

Whitehead investigated resident willingness to pay for reduction of eutrophication -
of the Neuse River Basin in North Carolina: He found 44,000 landowners were willing
to pay about $76 each for the water quality improvement.

Kramer surveyed people in the area of the Catawba River in North and South
Carolina, asking about willingness to pay for improved water. The average result was
$139 per taxpayer.

The EPA surveyed people across the U.S., asking about their willingness to pay
for the various services associated with improvements in fresh water quality. They found
people willing to pay $210 per household for improvement of water quality sufficient to
support boating, $158 for the further improvement sufficient to support fishing, $177 for
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further improvement sufficient to allow swimming, and $158 for improvement sufficient
to support natural aquatic life. Of the total of $703, however, only 67% was ascribed to
local water quality improvement, while the rest was associated with improvement
nationwide. Assuming 2.5 persons per household, this results in an estimate of $188 per
person for willingness to pay for local freshwater improvements, similar to the estimate
by Kramer for the Catawba River.

We have chosen the EPA estimate for freshwater improvements: the higher
estimate seems reasonable because freshwater resources in the LA basin are generally in
very poor condition, and because we have ignored the national effect (their results
indicated that people throughout the nation were willing to pay for improvements
throughout the nation—we are not counting the willingness of people outside the LA
Region to pay for improvements here, and that number is not zero). Adding thisto a
mid-range value of the Soderqvist estimate for improvements in ocean water quality
produces a result of $260 per person. This seems a quite reasonable value. 9.5 million
people live in the Los Angeles Region, so this value indicates a total willingness to pay,
based solely on the value of living in a region of clean waters, of about $2.5 billion.

Larsen and Kew (2003) have surveyed residents of California to determine their
total willingness to pay for removing all impairments from bodies of water in the state.
They determined that the average willingness to pay was $15.46 per month. Assuming
2.5 persons per household, this is $6.18 per person per month. For 9.5 million residents
in the Los Angeles Region, this is $58.7 million per month, with a present worth of $23
billion. This represents the value of removing all impairments—including those caused
by wastewater pollution, shoreside development, pollution from boats, and others. Our
estimate for stormwater pollution alone is about one-tenth of this. Thus the Larsen and
Kew results suggest our estimate is reasonable and conservative.

. General support for these numbers was found in a survey done for the Packard
Foundation performed by Mark Baldassare (Weisse, 2003). He determined that seven of
ten Californians are concerned about the decline in coastal resources. Sixty-nine percent
said the condition of the coastline is very important to their quality of life, and 75% visit
the coast at least several times each year. Seventy-two percent favor reducing stormwater
pollution, even if the cost leads to higher utility bills.

Ecosystem Services

A primary purpose of stormwater quality control is protection of nearshore marine
ecosystems. These ecosystems provide humanity with a wide variety of services, ranging
from educational opportunity to fish resources to chemical maintenance of the
atmosphere. While the effort to value such ecosystem services is necessarily difficult and
approximate, some studies have been made. Costanza, et al. (1997) in an article
published in the respected journal Nature, assessed the value of coastal ecosystems at $12
trillion per year worldwide. The World Resources Institute estimates that there are 1.6
million kilometers of coastline (measured at a resolution of 1 kilometer). If we assume
that stormwater discharges from the Los Angeles Region affect about 100 miles, or 160
kilometers of coastline, this is 0.01% of the world’s total, suggesting that the value of
local coastal resources is $1.2 billion per year. Assuming an interest rate of 3%, this
income stream has a present worth of $40 billion. Finally, we can make the general
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approximation that stormwater pollution reduces the services provided by the local
coastal ecosystem by 5%. This suggests that the value of lost services is $2 billion.

This number is quite approximate. It must secondly be interpreted thoughtfully
because it includes services such as nutrient cycling and maintenance of the atmosphere,
which are of undoubted value to the world, but which do not show up in the daily budgets
of local citizens or local municipalities. The services are nevertheless quite real and quite
valuable, and should be included in the accounting.

Additional Water Supply .
Infiltration of stormwater will add to area groundwater reserves. These are a
valuable resource that currently provides a substantial fraction of the Los Angeles Region
water supply. Water that is infiltrated from the stormwater quality control system will
add to local resources, reducing the need for imported water. We assumed that water will
be collected from 2050 square miles. Rainfall ranges from 12 to 16 inches per year in the
- region, and infiltration is from 2 to 8 inches per year. It is conservative to assume that
installation of a distributed system of infiltration basins will increase infiltration in this
area by an average of 3 inches per year, corresponding to collection of four storms of %
inches (or a larger number of smaller storms). Thus total infiltration will be 300,000
acre-feet per year. Some of this may be unrecoverable, having entered contaminated or
otherwise unusable aquifers. However, even this will contribute to reducing the
- problems of seawater intrusion. We estimate that about 90% or 270,000 acre-feet of the
infiltrated water will be available. -

Current imnnrm‘rmn costs are about "RAS() per acre- -foot. However, current Qupplv,,,,_ L

shortages are forcmg serious consideration of desahna‘aon as an alternative source

because political and environmental factors preclude significant increases in importation. - o

We predict that continued growth in the Los Angeles Region will require that water be

- obtained from such high-cost sources, so we have used $800 per acre-foot as the value of
- the infiltrated ground water. Further, even if water is available for $450 per-acre foot,
this is only the marginal financial cost of import—the true life cycle cost, including
environmental impacts in source areas, is surely much higher. 270,000 acre-feet of water
per year at $800 per acre-foot amounts to $216 million per year. The present worth of
this income stream is $7.2 billion.

The appropriate number is highly dependent on assumptlons if conservation
measures are effective and growth is slow, desalination might not be necessary. However
if we include the costs of political friction with source areas, and the environmental
impact of water transfers on those areas—that is, the full life-cycle cost of imported
water, even the cost estimate of $800 per acre-foot may be low.

Flood Control

The flood control system in Los Angeles County is currently demgned to cope
with runoff from areas with a runoff coefficient on the order of 0.5. Stormwater quality
control measures could substantially reduce this number—currently the coefficient for
the San Gabriel Valley, measured below the spreading grounds at Whittier Narrows, is
0.05. Calculations suggest that the recent Army Corps of Engineers project that raised
the embankments along the lower Los Angeles River have eliminated the 100-year flood
plain for now, and property owners have correspondingly been relieved of flood
insurance costs of $20 million or $30 million per year. However, if development .
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continues to increase the runoff coefficient of the region, progressively more expensive
projects will be required—it is likely that further protection would require rebuilding
many bridges. Alternatively, flood insurance will once again be necessary, and
uninsured properties will be at risk. It is perhaps reasonable to presume that infiltration
systems will avoid the cost of the next embankment project, which could easily costs
twice as much as the one just completed, or $400 million.

A second estimate can be developed this way: The National Flood Insurance
Program says there are 25,620 policies held in Los Angeles County with an average
premium of $550, for a total yearly cost of $14 million. The present worth at 3% is $466
million. Presumably, most but not all of this could be avoided with a complete
stowmwater quality control system. Thus the estimate of $400 million seems reasonable.

Property Value Improvements from Greenspace and Water
Certainly additional parks and other greenspace would add to property values.
Developers frequently add central lakes or greenspace to large developments,
demonstrating their belief that the value of the land for additional housing is less than its
value as an amenity. In a study compiled in 1995, the U.S. EPA said (U.S. EPA, 1995):
“People have a strong emotional attachment to water, arising from its aesthetic
qualities--tranquility, coolness, and beauty. As a result, most waterbodies within
developments can be used as marketing tools to set the tone for entire projects
(Tourbier and Westmacott, 1992). A recent study conducted by the National
Association of Home Builders indicates that "whether a beach, pond, or stream, the
proximity to water raises the value of a home by up to 28 percent." A 1991
American Housing Survey conducted by the Department of Housing and Urban
Development and the Department of Commerce also concurs that "when all else is
equal, the price of a home located within 300 feet from a body of water increases
by up to 27.8 percent" (NAHB, 1993). Dick Dillingham, President of the National
Association of Realtors' Residential Sales Council, declares, "Water makes a
difference . . . there is such a very small supply of properties that can claim a water
location and it is something you cannot add" (Lehman, 1994).”

Homes overlooking the new wetlands and greenspace will see the greatest
increase in property values. Those farther away will appreciate less. A study reported by
Fairfax County, Virginia, (Environmental Coordinating Committee, 2003) interpreted the
EPA results and concluded that an aesthetically valuable pond raises the value of nearby .
houses by $10,000 each. In Los Angeles County, the median home is valued at about
$400,000, so a $10,000 increase is about 2.5%, which seems a reasonable number.
Demographic data for Los Angeles County (This is not the same as the Los Angeles
Region governed by the Water Quality Control Board, but there is considerable overlap,
and the demographics are quite similar) indicate there are 3.27 million homes, of which
47.9%, or 1.55 million, are owner-occupied. We expect that about one-third of these, or
500,000 homes, would benefit from additional greenspace in a complete stormwater
control system (the others could be too remote, or might already have sufficient
greenspace). Increasing the value of each home by $10,000 provides a total benefit of $5
billion. :

)
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Improved Property Values from Trash Control

Enforcement of litter laws and improved street cleaning would improve the
appearance of our neighborhoods. It is believed that the esthetic improvement would
have a value to individuals at least equal to the esthetic benefits of a cleaner ocean, so we
have valued this at $100 per person, for a total of $950 million.

Cost Savings from Reduced Dredging

Costs for sediment dredging and disposal in area harbors range from about $10
‘per ton, when the sediment is clean and a nearby disposal site is available, to $30 per ton
when the sediment is contaminated or the disposal site is distant. Disposal of sediments
classified as toxic may cost $100 per ton. Personnel at Los Angeles Harbor estimate that
about 40% of currently dredged sediment is contaminated, and occasional loads are toxic.
In general, acceptable disposal sites are becoming harder to find, so distant sites are
likely to be the rule. Thus, an estimate for future sediment removal of $30 per ton is
reasonable. The Environmental Protection Agency has estimated overall costs and
effectiveness for sediment control at construction sites, and the results indicate that
preventing the runoff of a ton of sediment costs from $69 to $86 (Appendix II).
Therefore, the savings associated with alleviation of harbor sedimentation alone offset
about a third of the costs of construction site measures. Savings for Los Angeles Harbor
will be about $3 million per year. Regional savings will be about $10 million, with a
present worth of $330 million.

To cite another example, it is estimated hat the San Joaquin Marsh wetland
- preserve collects 50,000 tons of sediment per year. Assuming a removal cost of $30 per
 ton, the benefit for Newport Bay, which is just downstream, is $1.5 million per year.

Cost Savings from Improved Public Health -

‘Sufficient data do not exist for estimating the value of benefits from reduced
exposure to air pollutants. Certainly fine particles are an important part of the causes of
health impairment, and experts agree that resuspension of road dust is an important
contributor to fine particle exposure at street level where we live. They also contribute
substantially to settlement of dust and dirt on buildings, requiring cleaning expenses.
However, estimates of the magnitude of this effect are not currently possible.

Summary of predicted costs and benefits

Table 3 presents a summary of the estimated costs and benefits. Three estimates
are included. In the first (A), non-structural BMPs are presumed to be the only measures
employed. In the second (B), wetlands and infiltration basins are assumed, and the costs
are estimated on a cost-per-square-mile basis. The third set of columns (C) again
describes the wetlands and infiltration basins scenario, but makes cost estimates on a per-"
acre-foot-detention basis. The second and third estimates also presume implementation
of the non-structural BMPs, except for storm drain cleaning.

Benefits differ because implementation on non-structural BMPs does not produce
property increases associated with greenspace, does not significantly increase
groundwater supply, and does not reduce harbor sedimentation.

The costs of stormwater quality contro] are significant. Non-structural BMPs
alone will cost $2.6 billion. Structural systems, including wetlands and infiltration
basins, will cost between $5.7 billion and $7.4 billion. However, it should be noted that
these costs will be borne over a period of many years—probably ten years at least. More
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importantly, the benefits of these expenditures considerably exceed their costs. For the
non-structural BMPs alone, the benefit-to-cost ratio is 1.9. For the structural approach
the estimates are 2.5 and 3.3. Control of pollution and reestablishment of the hydrologic
cycle will produce a greener city with higher property values, better esthetics, cleaner
rivers and a cleaner ocean, and a larger and more stable water supply.
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Table 2. Overall Cost Estimate for Stormwater Quality Control in the Los

D
Y
8
Ul
Y

)
i

Angeles Region
Sums are rounded to two significant figures
'B. Wetlands
and Infiltration
A. Non-Structural Basins, C. Wetlands and
BMPs, modified from watershed area Infiltration Basins,
APWA basis detention volume basis
Capi- | Cost/ Cost Acre- | Cost Cost
Area, | tal Oo&M square or feet per or
_ sq. Cost | Costs | Total | mile, | Bene- | initial | acre- | Bene-
Regions and BMPs miles | $M $M M M fit SM flow foot | fit, SM
Costs for Non-Structural :
BMPs
No Littering Ordinance 2.5 3 103 103 103
Pet Waste Ordinance 2.5 3 103 103 103
Chemical Use and Storage 2.5 3 103 103 103
Public Education S 5 50 50 50
Illicit Discharge Program 6.5 80 407 407 407
Increased Cleaning of Drains 27 900 -
Trash Control : 608 608 608
Low Flow Sanitary Treatment 28 28 28
Improved Street Cleaning 2050 N 250 250 | 250
" | Private On-site BMPs 241 241 241 241
s S . e T T T Mede Ned T T Niod-
New construction rules est est est
Total N-S BMPs - 2791 1891 1891 |-
Costs for Structural BMPs : ' ‘
Rural 1050 0 0
Low Density, Industrial . R
(C=0.4) 1000 | 0.42 420 15,500 | 0.053 822
High Density (C=0.6) 1000 3.70 | 3,700 | 23,250 | 0.098 | 2,279
Extremely Dense (C=1.0) 50 33.00 1,650 1,938 | 0.470 911
Total Facilities Costs 5,770 » 4,011
Total Cost, L4 Region 2550 7420 5661
Benefits '
Flood Control 400 400
Greenspace, Water Property
Values ' 5,000 5,000
Clean Ocean Esthetics 2500 2,500 2,500
Clean Streets Esthetics 950 950 950
Groundwater Replenishment 7,200 7,200
Improved Beach Tourism 100 100 100
Preservation of Ocean '
Ecosystems 2000 2,000 2,000
Reduced Harbor Sedimentation . 330 330
Improved Health, Cleaner Sig- Sig-
Buildings, Reduced Exposure nifican nifican
to Particulates ‘ t t -
Total Benefits, LA Region 5600 18,000 18,000
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Recommendations for Action

The results developed here indicate that a distributed approach to stormwater
quality control, employing non-structural BMPS with a system of wetlands and
infiltration basins will achieve stormwater quality compliance and will be far cheaper
than advanced treatment plants. It is recommended that the responsible organizations
begin immediately with the non-structural measures, analyze their effectiveness, and add
wetlands and infiltration systems as necessary to achieve the goal of protecting the rivers
and coastal zones of the Los Angeles Region. Our results indicate that the benefit-to-cost
ratio for the non-structural BMPs is about two, and for the larger effort is about 3. Thus
both the beginning effort and the full response represent good investments for the people
of the region.

Qutreach

Municipalities that are finding themselves responsible for stormwater cleanup
should act immediately to lay the groundwork for comprehensive programs. Outreach
programs should be developed to inform the public of the problems and of what they can
do to help with the solution. Vigorous efforts to reduce littering, for example, will reduce
costs in subsequent steps as programs develop. Current regulations controlling release of
sediments from construction sites should be enforced and supplemented with contractor
education efforts.

Data Collection and Planning

Municipalities should immediately begin the process of determining the extent
and nature of their individual stormwater quality problems. Many may find, for example,
that stormwater from neighborhoods of single-family homes can be discharged to rivers
or infiltrated with little or no treatment. Early identification and elimination of problem
. sources might greatly reduce later expenditures on treatment systems—the programs of
thorough ddta collection and vigorous enforcement described earlier were notably
effective at reducing pollutant concentrations in discharges and cost very little. It will
certainly be a tragedy if we build expensive treatment systems to solve a problem that
can be eliminated with a citation.

Municipalities should also immediately assess their property holdings. Cities
frequently own substantial amounts of land, and some of this will be appropriate for
stormwater control facilities. Purchasing programs should be developed immediately, so
that cities can take advantage of opportunities for economical land acquisition as they
arise. :

Administrative Structure :

Adding to the daunting technical and financial problems, the distributed approach
for stormwater control requires that problems be solved by a holistic effort for each sub-
watershed. The boundaries of sub-watersheds do not correspond to political boundaries,
and cities will be forced to cooperate in ways that have never been required before.
Further, controlling local pollution releases and restoring the hydrologic cycle involve
issues that have traditionally be dealt with by an astonishing variety of agencies. If we
imagine controlling the runoff quality of a sub-watershed by installing a park/infiltration
system with associated wetlands, for example, efforts should include the sanitation
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districts for the cities overlapping the sub-watershed (because of stormwater quality
control), the Water Replenishment District (because of groundwater infiltration), the
County Flood Control District (because the park will contribute to flood control and
reduce the cost of downstream facilities), parks departments (because a recreational area
will result), and wildlife agencies (governing the habitat created). It is reasonable to
expect, moreover, that each of these agencies will contribute to the funding necessary for
construction and maintenance. It is likely that, with appropriate apportionment, such a
facility will have a favorable cost/benefit ratio for each of the agencies involved. It is
certain that gaining the cooperation and contributions of all of these agencies will be
extremely difficult. It may be appropriate that legislation be passed at the state level to
provide a means for bringing these agencies together.

Funding

While runoff quality can be controlled by methods significantly cheaper than the
massive construction of advanced treatment plants, the cost remains significant, and
comes at a time when state and local governments are desperately short of funds. It is
reasonable to suggest that funding should come from those who contribute to the
problem, so that the taxation system mimics a market—assigning costs to the activity that
generates them. Hundreds of municipal stormwater utilities, for example, have instituted
a tax that is proportional to the number of square feet of impermeable surface on the land.
An extension to this approach is to give property-owners fee rebates for installing BMPs
that lower runoff quantity or increase water quality. This approach, or others that

-encourage owners to reduce their runoff, could fund the solution even as they reduce the.

WAL

magnitude of the problem. Certainly fines for littering should be used to fund litter law
enforcement in the way that parking fines fund parking enforcement. Efforts to control
illegal discharges could be at least partially supported by fines of those making the
discharges. All of these approaches would be consistent with the principle that the
polluter should pay, and would prov1de mcen‘uves that would contribute to stormwater
cleanup

- A “cap and trade” system would be one means of approaching the funding
dilemma. If all landowners were given the choice of either purchasing tradable discharge
allowances or cleaning up runoff, a free-market trading system would allow owners to
trade these allowances and in the process assign stormwater runoff reduction to owners
who are able to cheaply install BMPs. This system, or a combined stormwater utility fee
with BMP credits, would tend to produce the lowest cost solution overall. A study under

~ way in Cincinnati, Ohio, suggests that such systems could be successful (Thurston et al.,

2003).

Changes in Building Codes

This study indicates that parking lots constitute a s1gn1ﬁcant resource for
promoting stormwater infiltration. Building codes should be amended immediately to
require that all new or reconstructed parking lots be designed to infiltrate the water that
they collect. While there will be costs associated with the infiltration systems, the work
described above indicates that much—and often all—of these costs can be offset by
reduced costs for curbs and drainage systems.
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Very large facilities, such as those for malls, should be considered sites for
installation of subsurface infiltration vaults that could receive water from surrounding
areas as well. These could be installed in sections, to minimize disruption to the
commercial establishments. A mechanism could be established by which the site owners
are compensated for the costs of handling the runoff.

Other building codes should be changed to encourage on-site infiltration of water
rather than rapid drainage to the street. It may also be appropriate to consider limitations
on the use of architectural copper sheeting, which can release copper ions to stormwater,
and on the use of galvanized materials, which can release zinc.

Purchase of High-Efficiency Street Sweeping Equipment

Improved street sweeping seems very likely to be an important part of future
stormwater programs. It can remove 30 to 50 percent of the particulate-associated
pollutants, substantially reducing the load on downstream systems. It will have the
secondary benefits of improving neighborhood appearance and reducing the exposure to
air pollutants at street level. Municipalities should make the decision now to purchase
only high-efficiency vacuum sweepers as they make routine replacements of their street
cleaning machinery. ” :

Investigation of Coliform Sources

Additional studies, particularly employing newly available methods for rapid
identification of microorganisms, should be done to determine the sources of pathogenic
organisms in stormwater.
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APPENDIX L. :
BEST MANAGEMENT PRACTICES FOR CONSTRUCTION SITES

(Adapted from the Washington State Department of Ecology Water Quality
Program, 2001).

The 12 Elements of Storm Water Pollution Prevention Plan (SWPPP):

Mark Clearing Limits

Prior to beginning land disturbing activities all clearing limits, sensitive areas and
their buffers, and trees that are to be preserved shall be clearly marked, both in the field
and on the plans, to prevent damage and offsite impacts.

Preserving Natural Vegetation

The purpose of preserving natural vegetation is to reduce erosion wherever
practicable. Limiting site disturbance is the single most effective method for reducing
erosion.

Buffer Zones

An undisturbed area or strip of natural vegetation or an established suitable
planting will provide a living filter to reduce soil erosion and runoff velocities.

High Visibility Plastic or Metal Fence, Stake and Wire Fence
Fencing is intended to: (1) restrict clearing to approved limits; (2) prevent
disturbance of sensitive areas, their buffers; (3) limit construction traffic to designated
‘construction entrances or roads; and, (4) protect areas where marking with survey tape
may not provide adequate protection.

Establish Construction Access

To minimize the tracking of sediment onto public roads and into surface waters:

Stabilized Construction Entrance

Construction entrances are stabilized to reduce the amount of sediment
transported onto paved roads by vehicles or equipment by constructing a stabilized pad of
quarry spalls at entrances to construction sites.

Wheel Wash
Wheel washes reduce the amount of sediment transported onto paved roads by
motor vehicles.

Construction Road/Parking Area Stabilization
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Stabilizing subdivision roads, parking areas, and other onsite vehicle
transportation routes immediately after grading reduces erosion caused by construction
traffic or runoff.

Control Flow Rates

Properties and waterways downstream from development sites shall be protected
from erosion due to increases in the volume, velocity, and peak flow rate of stormwater
runoff from the project site. ‘

Sediment Trap
A sediment trap is a small temporary ponding area with a gravel outlet used to

collect and store sediment from sites cleared and/or graded during construction.

Temporary Sediment Pond

Sediment ponds remove sediment from runoff originating from disturbed areas of
the site. Sediment ponds are typically designed to remove sediment no smaller than
medium silt (0.02 mm). ~ -

Install Sediment Controls

Straw Bale Barrier

‘O )
h

T
- To-decrease the velocity of sheet flows-and intercept and detain small amoun

sediment from’ dlsturbed areas of limited extent, preventing sediment from leavmg

51te

" Brush Barrier : i

The purpose of brush barriers is to reduce the transport of coarse sediment from a
construction site by providing a temporary physwal barrier to sediment. and reducmg the
runoff velocities of overland flow.

Gravel Filter Berm
A gravel filter berm is constructed on rights-of-way or traffic areas within a
construction site to retain sediment by usmg a filter berm of gravel or crushed rock

Szlt Fence :

Use of a silt fence reduces the transport of coarse sediment from a construction
site by providing a temporary physical barrier to sediment and reducing the runoff
velocities of overland flow. ‘

Ve getated Strip :
Vegetated strips reduce the transport of coarse sediment from a construction site

by providing a temporary physical barrier to sediment and reducmg the runoff velocities

- of overland flow.

Straw Wattles
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Straw wattles are temporary erosion and sediment control barriers consisting of
straw that is wrapped in biodegradable tubular plastic or similar encasing material. They
reduce the velocity and can spread the flow of rill and sheet runoff, and can capture and
retain sediment.

Sediment Trap _
A sediment trap is a small temporary ponding area with a gravel outlet used to

collect and store sediment from sites cleared and/or graded during construction.

Temporary Sediment Pond

Sediment ponds remove sediment from runoff originating from disturbed areas of
the site. Sediment ponds are typically designed to remove sediment no smaller than
medium silt (0.02 mm). '

* Construction Stormwater Chemical Treatment
Turbidity is difficult to control once fine particles are suspended in stormwater
runoff from a construction site. Sedimentation ponds are effective at removing larger
particulate matter by gravity settling, but are ineffective at removing smaller particulates
such as clay and fine silt. Sediment ponds are typically designed to remove sediment no-
smaller than medium silt (0.02 mm). Chemical treatment may be used to reduce the
turbidity of stormwater runoff.

Construction Stormwater Filtration
Filtration removes sediment from runoff originating from disturbed areas of the

site.

Stabilize Soils

Exposed and unworked soils shall be stabilized by application of effective BMPs
that protect the soil from the erosive forces of raindrops, flowing water, and wind.

Temporary and Permanent Seeding ,
Seeding is intended to reduce erosion by stabilizing exposed soils. A well-
established vegetative cover is one of the most effective methods of reducing erosion.

Mulching _
The purpose of mulching soils is to provide immediate temporary protection from

erosion. Mulch also enhances plant establishment by conserving moisture, holding
fertilizer, seed, and topsoil in place, and moderating soil temperatures.

Nets and Blankets

Erosion control nets and blankets are intended to prevent erosion and hold seed
and mulch in place on steep slopes and in channels so that vegetation can become well
established. In addition, some nets and blankets can be used to permanently reinforce turf
to protect drainage ways during high flows.

Plastic Covering
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Plastic covering provides immediate, short-term erosion protection to slopes and
disturbed areas.

Soddin
The purpose of sodding is to establish permanent turf for immediate erosion
protection and to stabilize drainage ways where concentrated overland flow will occur.

Addition of topsoil will provide a suitable growth medium for final site

stabilization with vegetation. While not a permanent cover practice in itself, topsoiling is
an integral component of providing permanent cover in those areas where there isan
unsuitable soil surface for plant growth. Native soils and disturbed soils that have been
organically amended not only retain much more stormwater, but they also serve as
effective biofilters for urban pollutants and, by supporting more vigorous plant growth,
reduce the water, fertilizer and pesticides needed to support installed landscapes. Topsoil
does not include any subsoils but only the material from the top several inches, including
organic debris.

‘Polyacrylamide for Soil Erosion Protection

Polyacrylamide (PAM) is used on construction sites to prevent soil erosion.
Applying PAM to bare soil in advance of a rain event significantly reduces erosion and
controls sediment in two ways. First, PAM increases the soil’s available pore volume,

* thus increasing infiltration through fiocculation and reducing the quantity of stormwater

runoff. Second, it increases flocculation of suspended particles and aids in their
deposition, thus reducing stormwater runoff turbidity and improving water quality.

Surface Roughening :
Surface roughening aids in the establishment of vegetative cover, reduces runoff

" velocity, increases infiltration, and provides for sediment trapping through the provision
of a rough soil surface.

Gradient Terraces
Gradient terraces reduce erosion damage by intercepting surface runoff and
conducting it to a stable outlet at a non-erosive velocity.

Dust Control | N
Dust control prevents wind transport of dust from disturbed soil surfaces onto
roadways, drainage ways, and surface waters.

Small Project Construction Stormwater Pollution Prevention
To prevent the discharge of sediment and other pollutants to the maximum extent

practicable from small construction projects.

Protect Slopes

Design, construct, and phase cut and fill slopes in a manner that will minimize
erosion, considering soil type and its potential for erosion.
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Temporary and Permanent Seeding
Seeding is intended to reduce erosion by stabilizing exposed soils. A well-
established vegetative cover is one of the most effective methods of reducing erosion.

Surface Roughening

Surface roughening aids in the establishment of vegetative cover, reduces runoff
velocity, increases infiltration, and provides for sediment trapping through the provision
of a rough soil surface.

Gradient Terraces

Gradient terraces reduce erosion damage by intercepting surface runoff and
conducting it to a stable outlet at a non-erosive velocity.

Interceptor Dike and Swale

Provide a ridge of compacted soil, or a ridge with an upslope swale, at the top or
base of a disturbed slope or along the perimeter of a disturbed construction area to
convey stormwater. Using the dike and/or swale to intercept the runoff from unprotected
areas and direct it to areas where erosion can be controlled. This can prevent storm runoff
from entering the work area or sediment-laden runoff from leaving the construction site.

Grass-Lined Channels
Channels lined with grass can convey runoff withouit erosion, and will pr ov1de
some degree of treatment and infiltration.

Pipe Slope Drains _

Piping can be used to convey stormwater anytime water needs to be diverted
away from or over bare soil to prevent gullies, channel erosion, and saturation of slide-
prone soils. :

Subsurface Drains

Drains below the surface can intercept, collect, and convey ground water to a
satisfactory outlet. These can be a perforated pipe or conduit below the ground surface.
The perforated pipe provides a dewatering mechanism to drain excessively wet soils,
provide a stable base for construction, improve stability of structures with shallow
foundations, or to reduce hydrostatic pressure to improve slope stability.

Level Spreader . _
To provide a temporary outlet for dikes and diversions consisting of an excavated

depression constructed at zero grade across a slope. To convert concentrated runoff to
sheet flow and release it onto areas stabilized by existing vegetation or an engineered
filter strip. '

Check Dams
Construction of small dams across a swale or ditch reduces the velocity of
concentrated flow and dissipates energy at the check dam.
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Triangular Silt Dike (Geotextile-Encased Check Dam)

Triangular silt dikes may be used as check dams, for perimeter protection, for
temporary soil stockpile protection, for drop inlet protectlon or as a temporary
interceptor dike.

Protect Drain Inlets

Storm drain inlets operable during construction shall be protected so that
stormwater runoff does not enter the conveyance system without first bemg filtered or
treated to remove sediment. .

Storm Drain Inlet Protection
- To prevent coarse sediment from entering drainage systems prior to permanent
stabilization of the disturbed area:

Stabilize Channels And Outlets

Temporary on-site conveyance _channels shall be designed, constructed, and
stabilized to prevent erosion from the expected flow velocity of a 2-year, 24-hour
frequency storm for the developed condition.

'Channel Lining j
Lining will protect erodible channels by prov1d1ng a channel liner using either
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Qutlet Protection

Outlet protection prevents scour at conveyance outlets and minimizes the
potential for downstream erosion by reducing the velocity of concentrated stormwater
flows.

Control Pollutants

_ All pollutants, including waste materials and demolition debris, that occur on site
during construction shall be handled and disposed of in a manner that does not cause
contamination of stormwater. '

Concrete Handling

Concrete work can generate process water and slurry that contain fine particles
and high pH, both of which can violate water quality standards in the receiving water.
Concrete handling is intended to minimize and ehmmate concrete process water and
- slurry from entering waters of the state

Sawcutting and Surfacing Pollution Prevention

Sawcutting and surfacing operations generate slurry and process water that ,
contain fine particles and high pH (concrete cutting), both of which can violate the water -
quality standards in the receiving water. Collection of this water is intended to minimize
and eliminate process water and slurry from entering waters of the State.
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Control De-Watering

Foundation, vault, and trench de-watering water shall be discharged into a
controlled conveyance system prior to discharge to a sediment pond.

Maintain BMPs

Temporary and permanent erosion and sediment control BMPs shall be
maintained and repaired as needed to assure continued performance of their intended
function. Maintenance and repair shall be conducted in accordance with BMPs.

Manage the Project

Development projects shall be phased where feasible in order to prevent, to the
maximum extent practicable, the transport of sediment from the development site during
construction. Revegetation of exposed areas and maintenance of that vegetation shall be
an integral part of the clearing activities for any phase.
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APPENDIX II. ESTIMATION OF COSTS FOR CONTROLLING
SEDIMENT RELEASES AT CONSTRUCTION SITES

EPA described the costs of the Phase II program in Chapter 4 of the economic
-analysis (U.S. EPA, 1995). This appendix is a summary of that description, and the
figures presented come from that document. The costs were divided into 4 categories:
municipal costs, construction costs, federal costs and state costs. Each of these was
considered separately.

Construction costs:
Construction costs were described in parts 4-8 to 4-25. All the cost calculations

are based on 1998 dollar value.

Because the Phase II program targets construction areas of 1 to 5 acres of land,
the cost analysis are done for these land sizes. EPA divided the construction costs into -
two parts. The first part requires the owners and operators of construction sites disturbing
one to five acres of land to plan and implement erosion and sediment control BMPs. The
second part requires the implementation of post-construction stormwater runoff controls
on construction sites located in Phase II municipalities.

Erosion and sediment control costs

- EPA developed a national level cost estimate for implementing erosion and
sediment controls on sites that disturb between one and 5 acres. EPA estimated a per site
compliance cost for sites of one, three, and five acres and multiplied the cost by the total
number of Phase II construction starts expected to incur incremental cost in these size
categories to obtain a national cost estimate. EPA used construction start data from
fourteen municipalities and 1994 Census Bureau construction permit data to estimate the
number of construction starts disturbing between one and five acres of land. Of the
estimated 129,675 construction starts likely to incur incremental costs, EPA expects that
110,223 (85%) will require erosion and sediment controls to comply with the regulation.
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Exhibit 4-4, Summary Characteristics of Municipalitics Where

Construction Start Data was Collected

060 1996 ingome

Area
Sq. Mi.)

+14.7%

$25.414

Austin, TX 217.8
Baltimore County, MD 720,662 +4,1% $38,837 599.0
Cary, NC 75,676 +70.5% $46,259 31.2
Fort Collins, CO 104,196 +19.1% $28,826 41.2
Lacey, WA 27,381 +42.0% $29,726 0.1
Loudoun County, VA 133,493 +54.9% $52,064 5200
New Britain, CT 71,512 -53% $30,121 13.3
Olympia, WA 39,006 +15.6% $27,785 16,1
Prince George’s County, MD 770,633 +5.6% $43,127 486.0
Raleigh, NC 243,835 +15.0% $32,451 88.1
South Bend, IN 102,100 ~3.2% $24,131 364
Tallahassee, FL 136,751 +9.6% $34,764 63.3
Tucson, AZ 449,002 +9,1% $21,748 156.3
Waukesha, W 60,197 +5.8% $36,I92 . 17.3
United States 265 million +6.6% $35,225

Source: US Department of Commerce, Bureau of the Census. [hitp://www.census.gov].
'US Census Bureau Data (1996).

Per-Site Compliance Costs: Installation and O&M.

EPA used standard cost estimates from R.S. Means (R.S. Means, 1997"‘1 and

1997b) and the WEF database to estimate construction BMP costs for 27 model sites of
typical site conditions in the United States. The model sites included three different site
sizes (one, three, and five acres), three slope variations (3%, 7%, and 12%), and three soil
erosivity conditions (low, medium, and high). EPA used the WEF database to determine

BMP combinations appropriate to the model site conditions. For example, sites with
shallow slopes and a low erosivity require few BMPs, while larger, steeper, and more

erosive sites required more BMPs. Detailed site plans, assumptions, and BMPs that could

be used are presented in Appendices B-2 and B-3. Based on the assumption that any
combination of site factors is equally likely to occur on a given site, EPA averaged the

matrix of estimated costs to develop an average cost for one-, three-, and five-acre starts
for-all soil erodibilities and slopes. '
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Exhibit 4-6. BMPs Used for the Model Sites

low a ab . a,c,e
1 " med ab 6,00 a,6.¢
high a,c,¢ a.c.e c.efgl
low : ab a,c,e c.d.eflg2
3 med ,0,8 a,c,e cde,fe2
- high 4,6,8 c,d.efg2 ‘ c,d_.e,f,gz
low a,c.d.e ¢, d,efg3 c,d,efg3
5 med ac,de c,de.f,g3 ' c,d.e.fe3
high’ . ¢, d,e.f,g3 cd.e,fg3 - cdefg3

a=silt fence

b = mulch

¢ = seed and mulch

d = stabilized construction entrance

¢ = stone check dam

T= earthen dike directing runoff to sediment trap

¢ = sediment trap (1=1,800 cf, 2=5,400 cf, 3=9,000 cf)

Costs related to each BMP and the descrlptlon of the BMP were shown in Exhibit
- 4-7 of the original document.

R ’ Exhibit 4-8. Estimated Cost of BMPs for the Model Sites (1998 dollars)

low $317 $814 o $1.422
1| med $814 $1422 | -$l422 $1,206
high $1.422 $1,422 $1,799
_ low $1.978 $3,804 . $6,047
3 med $3,804 53,804 $6,047 $4,598
' high $3,804 $6,047 $6.047
low $6,245 $9,334 $9,519 _
5 med | $6,45 $9,334 $9.519 $8,709
high $9,334 $9,334 $9.519

Per-Site Compliance Costs: Administrative.

EPA then estimated administrative costs per construction site for the following
elements required under the Phase II rule: submittal of a notice of intent (application) for
permit coverage; notification to municipalities; development of a stormwater pollution
prevention plan (SWPPP); record retention; and submittal of a notice of termination. The
average total administrative cost per site was estimated to be $937.
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Exhibit 4-10. Estimated Other Administrative Phase 11

Construction Costs Per Site (1998 Dollars)

NOI $126.50
Municipal Notification $17.10
SwWppp §772.25
Record Retention b4.51
NOT ' $17.10
Estimated Total Cost (per site) $937.46

Summing the average BMP costs and the administrative costs yields a total
compliance cost of $2,143 for sites disturbing between one and two acres of land, $5,535
for sites disturbing between two and four acres of land, and $9,646 for sites disturbing
between four and five acres of land. To estimate national level incremental annual costs
for Phase II construction starts, EPA multiplied the total costs of compliance for one to
two acre, two to four acre, and four to five acre sites by the total number of Phase II
construction starts within each of those size categories. This yielded an estimated annual
compliance cost of approximately $499.8 million (based on 110,223 construction starts in
1998). _ :
' EPA anticipates that 19,452 (15%) of the estimated Phase II incremental
construction universe will qualify for a waiver from program requirements by meeting
one of two conditions. Construction sites can be waived if they are either located in areas
with low rainfall potential or if water quality analyses show that there is no need for
regulation. EPA estimates the incremental administrative cost associated with preparing
and submitting a waiver to be approximately $665,000 (1998). Total costs (national
compliance and waiver costs) resulting from implementation of the Phase II erosion and
sediment control provision are estimated to be $500.4 million.
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Exhibit 4-12. Phase II Erosion and Sediment Control Annual Costs

Appendix H

al f{\fnfh,lm'l

., Gonstruction'Costs -

Compliance Costs 110,223 $499,771,558
Waiver Costs®™* 19,452 $665,064
Total ' 129,675 $500,436,622

*Based on an engincering assistant’s wage of $34.19 per hour. U.S. Department of Labor, 1996.

EPA also estimated incremental costs attributable to the post-construction runoff
control measures. The Phase II municipal program requires municipalities to develop,
implement, and enforce a program that addresses stormwater runoff from new
development and redevelopment sites on which land disturbance is greater than one acre
and that discharge into a regulated MS4. To develop a cost estimate associated with this
measure, EPA estimated a per site BMP cost, including operation and maintenance, for
12 model sites of varying size (1, 3, 5, and 7 acres) and imperviousness (35%, 65%, and
85%). The per site BMP cost was then multiplied by the total number of multi-family,
institutional, and commercial construction starts that are located in Phase II urbanized
areas to obtain a national cost estimate. Using this total of 13,364 postconstruction starts,
EPA estimated a range of national costs associated with this measure from $44.6 to
$178.3 million (see Appendix B—4). EPA estimates total annual costs to construction
operators, including implementation of erosion and sediment controls and post-
construction controls, to be between $545.0 — $678.7 million.

Exhibit 4-15. Estimated Post-Construction Runoff Control Costs

1 Acre $503,163 $14,318,035 $25,530,478 $40,351,676
3 Acres $1,486,961 $29,571,535 $29,588,931 $60,647,426
5 Acres $2,001,641 $11,835,630 $9,151,038 $22,988,309
7 Acres $3,863,272 $23,910,571 . $26,494,414 $54,268,258
Total Cost $7,855,037 $79,635,771 $90,764,861 $178,255,669

Summary of results of the total costs of the phase II program are shown below:
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Exhibit 4-21. Potential Annual Costs for Phase 11 Storm Water Regulation

Municipal 32,438,000 Households $297,318,623

Construction i 129,675 Erosioﬁ & Sediment Control Starts $545,000,539 — S678,692,29 ]
and 13,364 Post-Construction Starts

Federal and State 53 States and Territories $5,318,668

Total : $847,637,830 ~ $981,329,582

‘Reduced Sediment Delivery From Construction Starts:

"To estimate reduced sediment delivery from Phase II construction starts, the US
ACE developed a model based on EPA’s 27 model sites to estimate sediment loads from
‘construction starts with and without Phase II controls (US ACE, 1998). The US ACE .
model uses the construction site.version of the Revised Universal Soil Loss Equation
(RUSLE) to generate sediment delivery estimates for 15 climatic regions with each of the
following variations: three site sizes (one, three, and five acres), three soil erodibility -

" levels (low, medium, and high), three slopes (3%, 7%, and 12%), and the BMP _
combinations from EPA’s 27 model sites. The 15 climatic regions represent the various
rainfall and temperature conditions throughout the United States. Sediment delivery

~ _represents the quantity of sediment that BMPs placed at the base of the hill slope are

unable to capture. EPA estimated that the average reduction in soil loss from the model

sites. implementing BMPs would be 89.6 tons per site. (Calculations in Exhibit 4-24)

To determine the reduction in soil loss using the estimated 80% effectiveness rate,
EPA multiplied the weighted average soil loss per start (89.6 tons) by 80%. This resulted
in an estimated reduction in soil loss of 71.7 tons per site. Multiplying this reduction by
the 110,223 construction starts expected to implement erosion and sediment controls for
the year 1998, results in an estimated 7.9 million ton reduction in soil loss annually.

Exhibit 4-25. National Reduction Estimates for Municipalitiés and Construction Starts (tons/year)

Municipal TSS Loading 639,115 . 4,062,815
Soil lass from Construction Sites’ 1,975,196 7.900,785
Summary .

EPA has not presented the total cost of prevention of sediments leaving the site
per ton of the sediment. ES.11 (in executive summary) describes only the costs
effectiveness related to the Municipal TSS loading reduction. It seems that by a simple
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calculation from the two former exhibits (4-24 and 4-25) that the total cost assuming 80%
reduction in the sediments would be between $69 - $86 per ton of sediment.
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MEMORANDUM OFFICE OF
. WATER
Date: August 15, 2003 _ » R
To: Pamela Barksdale, State Water Resource Control - ROGRAM
Board R : "

C S U SACRAMENTO
From: Brian Currier 7801 Folsom Boulevard, Suite 102
' Sacramento, CA 95826

Subject:  Scope for the storm water cost survey

This memorandum presents additional information and recommendations in
order to proceed with Task A of the “Survey of Costs to Develop, Implement,
Maintain and Monitor Municipal Separate Storm Sewer System (MS4)
Stormwater Management Programs (SWMP) and Description of Alternatives for
Control of Stormwater Quality in Los Angeles County” (See Attachment A). A
presentation of candidate municipalities, corresponding demographics, and
recommendations for the six municipalities to be surveyed are presented herein.

Nomination of Municipalities

The identification of candidate municipalities began with a conference call on
June 23, 2003 with the State Water Resources Control Board and
representatives from interested Regional Water Quality Control Boards. The
scope and intent of the study was shared with the conference call participants.
The Regional Boards then nominated municipalities within their jurisdiction that
- ~appear-are complying with their permits and-are-taking appropriate steps towara—
meeting water quality objectives. Some nominees were subsequently eliminated
upon further discussion with either the municipality or the regional board. The
remaining municipalities are presented in Table 1 along with a limited set of city
characteristics. )

Contract: 02.189.250.0 Page 1 of 3
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Table 1. Nominated Municipalities for the Stormwater Cost Survey
B R R DR | BRI (st R R e STORM
CEE AL AReA | WEOEE | MEAN | INCOME | WATER
CITY - | popiLaTion | (89 | HouseHoLD | NCOME:| DENSITY | DRAINAGE
: . Miles) ) %) | G SYSTEM
‘ ‘ o DR ‘ FUND
CALIFORNIA 33,871,648 163,696 47,493 22,711 0.2
Los Angeles 3,694,820 - 498 36,687 20,671 " 5.5 Yes
Fresno 427,652 105 32,236 15,010 2.2 Yes
Sacramento 407,018 99 37,049 18,721 2.8 Yes
Oakland 399,484 78 40,055 21,936 4.0 Yes
Anaheim 328,014 50 47,122 18,266 4.3 Yes
Fremont 203,413 87 76,579 31,411 2.6 No'
Huntington
Beach 189,594 32 64,824 31,964 6.9 Yes
Ontario 158,007 50 42,452 14,244 1.6 Yes
Santa Clarita 151,088 48 66,717 26,841 - 3.0 Yes
Salinas 150,724 19 43,720 14,495 4.1 Yes
Santa Monica 84,084 16 50,714 42 874 8.1 Yes
Encinitas 58,014 20 63,954 34,336 3.5 No
Poway 48,044 39 71,708 29,788 1.3 ~ Yes
San Clemete 49,861 18 63,507 34,169 3.3 - Yes

Selection Criteria

In order to present compliance costs that are representative of the widest range
of California environments, a diverse selection of municipalities from the
nominees is recommended. The primary factors considered are location,
population, income, rainfall, and whether a stormwater drainage system (SDS)
fund exists. Location is given the highest priority to ensure that the resuits of this
survey have the widest statewide applicability. A comment from the conference
call participants was to place a high priority on whether a city had a separate
storm water fund. This is an indication that the city currently accounts for
stormwater related expenses, allowing for further analysis of those costs.
Population and income are both considered important factors, but their relative
‘importance is unknown at this time. To make the study results more useful to
other communities, it is generally sought to include both large and small cities
and include cities with a variety of income parameters. Including at least one
municipality with a population smaller than 100,000 will help in understanding
cost for smaller cities (including NPDES Phase [l municipalities). Income is a
consideration as higher income communities generate a higher tax base. This
may not directly relate to stormwater expenditures, but at this point it should not
be ignored if it proves to be a factor. Rainfall was not a major consideration.
Selecting cities by location (different geographical areas) adequately represent
the range of rainfall. The range of rainfall of the candidate cities is 10 to 23
inches per year.

memgrandum was incorrect.

! Foothote adt

Contract: 02.189.250.0
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Selection Recommendations.

In considering location, the state can be divided into three sections: north,
central, and south. For this exercise, the dividing lines are roughly south of San
Jose and north of Santa Clarita. Each section is further distinguished between
coastal and inland areas. Thus, one coastal and one inland municipality can be

- recommended from each section.

For Northern California, Fremont, Oakland, and Sacramento are nominated.

 Sacramento is the only inland city and it has a storm water fund. For coastal

areas, Oakland has the advantage over Fremont because of its storm water fund.
Oakland also offers a higher population density compared to Sacramento and
Fremont. Based on these observations Sacramento and Oakland are
recommended for the cost survey, if Oakland can overcome some timing issues
regarding availability of staff time to support this prOJect If not Fremont could be \
substituted.

For Central California, Salinas and Fresno are nominated. They are ideal for
location (coastal vs. inland), size (151,000 vs. 428,000), and income density
(4$/1’t2 VS. 2$/ft2). Therefore, Salinas and Fresno are recommended for the cost
survey. ' ,

For Southern. Callfornla the selection is a bit more complex San Clemente, )
Anaheim, Huntington Beach, Ontario, Santa Clarita, Santa Monica, Encinitas and
Poway are nominated. Because smaller size communities have not been.
selected anywhere in California it is recommended that one of the two .
municipalities in Southern California be smaller (i.e. San Clemente, Santa.

'Monica, Encinitas, or Poway). Encinitas (pop 58,000), is recommended based

on their small size and upon the strong recommendation by the San Diego
Regional Board. Ontario is the furthest inland, followed by Santa Clarita. The
Regional Board highly recommends Ontario, and it also has a stormwater fund.
Ontario’s willingness to participate has not been confirmed, but their staff that
was initially contacted suggested participation may not be a problem. Encinitas
and Ontario are recommended for the cost survey. . :

Although it was not used as a criterion in the above process, income
characteristics vary adequately among the recommended municipalities.

Final selection of mumcnpalltles will be made after further consultation with you
and the Technical Advisory Group. :

Please call me with‘_any comments or questions at (916) 278-8109.

Contract: 02.189.250.0 Page 3 of 3
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This appendix contains a description of the Technical Advisory Group (TAG), written TAG
comments, and action items from the final meeting with the TAG. In the action items, the study
team condensed all applicable TAG comments each affected section of the report. Additional
notes that did not result in changes to the report are listed after the action items.

TECHNICAL ADVISORY GROUP MEMBERS

Dr. Steven Frates is a Senior Fellow at the Rose Institute of State and Local Government at
Claremont McKenna College. Dr. Frates has extensive experience in public policy analysis, with
particular emphasis on local government finance. He has served as an assistant in municipal
government, as the executive director of a major metropolitan taxpayer association, and on the
California Constitutional Revision Commission. Dr. Frates has been a faculty member at the
University of Colorado and the University of Southern California, and has lectured at other
universities and colleges.

Dr. Jay Lund, is Professor of Civil and Environmental Engineering at the University of
California in Davis. Dr. Lund’s research involves application of systems analysis, economic,
and management methods to infrastructure and public works problems. His recent work is
primarily in water resources and environmental system engineering. While most of this work
involves the application of economics, optimization, and simulation modeling, his interests also
include more qualitative policy, planning, and management studies. His work has applied
contemporary methods in cost-effectiveness and benefit-cost.analysis to. evaluate stormwater
quality control measures, including both their costs and their likely water quality benefits. Dr.
Lund is a past editor of the ASCE Journal of Water Resources Planning and Management and is
a member of the International Water Academy.

Dr. Bowman Cutter is a professor of water resources management at U.C. Riverside in the
Department of Environmental Sciences. His research examines cost-effective water pollution
‘regulation, environmental federalism, and state and local environmental enforcement efforts.
Current projects examine the effect of water pricing on water pollution and analyzing the cost-
effectiveness of using stormwater to recharge Los Angeles area aquifers. He currently serves on
the Southern California Association of Government’s Water Policy Task Force.

Eugene Bromley is an environmental engineer with the Environmental Protection Agency. Mr.
Bromley has 25 years experience in water quality protection. As stormwater coordinator in EPA
Region 9, Mr. Bromley provides expertise to the stormwater programs in California, Arizona,
Nevada, and Hawaii. In California, he participates with the California Stormwater Quality
Association, giving updates on EPA policy and projects that could affect the members of
CASQA.

Dan Radulescu is a senior engineer with the L.A. Regional Water Quality Control Board, MS4
stormwater permit coordinator. Mr. Radulescu has a P.E. registration in civil engineering with
the state of California. Mr. Radulescu has extensive experience with stormwater implementation
costs and levels of compliance. He was the primary author of a report that reviewed and
analyzed stormwater budget data submitted to the Regional Board by L.A. Region permittees.

NPDES Stormwater Cost Survey J-1
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Robert Hale is a Supervising Scientist for the Alameda County Public Works, Clean Water
Division. Mr. Hale is on the Board of Directors for the California Stormwater Quality
Association, where he also serves as an Executive Program Committee member. He has many
years of experience with stormwater programs, from his work with Alameda County and from

- his participation and consultation with other stormwater programs throughout the state.

Steven Sedgwick is an environmental engineer with Camp Dresser & McKee Inc. Mr. Sedgwick
has more than 35 years of experience in comprehensive drainage and stormwater planning,
stormwater utility evaluations, feasibility studies, pilot plant investigations, regional water
resources planning, river basin planning, water and wastewater facilities design, land application
and site-specific studies, value engineering and engineering assistance during construction.

TECHNICAL ADVISORY »GROUP‘ COMMENTS

e  GENERAL COMMENTS: For the 2002-3 data, I think that you did an excellent job of
collecting and analyzing fragmented and somewhat non-commensurate data in order to
look at the costs from two years ago. I also appreciate the depth of thought that went into
your discussion of possible future costs (regardless of the shortcomings mentioned
above). The nature of the available information has, I think, necessarily limited your
ability to predict accurately the magnitude of costs associated with the recently added
permit requirements. As a result, the report would seem to be most useful as a baseline
or starting point for future cost documentation efforts. (Hale)

e GENERAL COMMENTS: FII‘St we want to commend the research team for their outstandmg
job to find, if not some definitive answers, at least the right questions regarding this
difficult subject of the relationship between costs and the MS4 permits implementation. It
is difficult because MEP is not a clearly defined standard, MS4 permits language depend
strongly on the local conditions and the willingness of the local communities to

- implement those requirements to protect water quality in the existing fiscal conditions.

- There is little guidance, if any, on this subject, and the estimates on the stormwater .
program implementation varies wildly depending on the initial premises for the study.
Another difficult component is to determine a direct relationship between costs and water
quality improvements. If we have any comments, they are triggered by the complex
nature of the subject and not necessarily because of any shortcomings of the research
itself. As we said, very few nationwide studies are focusing on this subject and even U.S.
EPA has provided very little guidance on the subject. We also want to point out that this
study focuses on the costs, and not necessarily on the benefits in water quality from the
measures implemented due to MS4 permits. Therefore the reader of the study must keep
in mind that there is an additional dimension of the economic equation when assessing
the implications of MS4 permits costs to give a balanced view of the whole issue. (Dan)

e GENERAL COMMENTS: Due to inherent limitations, the research did not evaluate the
impact in funding options, Stormwater Utility Fee vs. General Fund. Cities that rely on
the General Fund to cover costs of compliance face different challenges than those with a
separate, stable and dedicated funding mechanism. It is also true that municipalities
funding their storm water MS4 permit costs through General Fund have a higher
tendency to apply pre-existing programs, such as street sweeping, trash collection, storm

J-2 ’ NPDES Stormwater Cost Survey
January 2005
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drain maintenance, etc., and their costs to the mandatory costs of compliance. In their
case, it is even more difficult to discern the origin of costs in pre-existing, new, enhanced,
in the absence of clear guidelines. In extreme instances, in some cases of municipalities
depending on General Fund and pre-existing programs, contingent on how the
requirements of the permit and costs are interpreted, the cost of compliance can vary
from low hundreds of thousand dollars to a high dozen million dollars (!) per year for the
same small municipality. A number of municipalities even pointed out this discrepancy,
based on different interpretations, in their annual reports. This lack of guidance also fuels
the debate of the correct impact of MS4 permit compliance costs that can vary from
single to hundreds of dollars(!) per household per year. Obviously there is a significant
difference from manageable to exorbitant costs. Unless there are clear guidelines and
transparency on how to determine the correct compliance costs with MS4 permit
requirements we will face this debate from reasonable to exorbitant for years to come.

e  WATER QUALITY (Sect. 3) Review major water quality problems that SW Program
addresses for each city (Lund)

e IDENTIFYING TRUE COSTS: Establish a 1990 costs baseline and then determine what are
the true additional costs due to the stormwater regulations by comparing the 1990
baseline with the data investigated (2002-03). One example is to use per capita costs: if in
1990, the city was spending $10/y/capita for street sweeping, in 2002 the cost (in dollars
adjusted for inflation) would be (e.g.)$14/y/capita. Then determine the portion
attributable to the SWMP implementation and MS4 permit compliance. Only this type of
transparent analysis will reveal the true additional costs, new financial burden, mandated
by the existing MS4 permits. This type of analysis may add new findings to the one
identified presently in the study. This approach should be used for street sweeping, catch
basins and storm drain system, trash collection, hazardous waste recycling programs,
flood control component of the city’s overall stormwater management, etc...

How these facts impact the conclusion of the research?

These types of observations are very important since they reveal the significant
importance of such expenditures, such as street sweeping, in the make up of the attributed
costs for compliance with the MS4 permits.

This is even more necessary for cities that depend solely on General Fund money to
comply with the MS4 permit requirements. Many pre-existing, -well-established
programs, in some cities, count now as “exorbitant” MS4 permit costs compliance when
the only change was to move the expense from one column into another in the cities
financial reports. (Dan)

» COST/DATA REPORTING: We suggest that a better option for reporting is to use GASB or
similar standardized approaches to costs and infrastructure inventory may be a better way
to assure transparency. The ways suggested by the research to report cost data seem
reasonable, but if this effort can be tied to an existing standardized approach, such as
GASB, that may be very valuable since it will provide for consistency statewide and even
nationwide. It may be that GASB does not cover all reporting categories. "The reporting
may use a hybrid between the existing GASB itemization and the approach suggested by
the research. An additional approach maybe to lobby the GAS Board to make changes in
the accounting rules to allow for water quality itemization. (Dan)

NPDES Stormwater Cost Survey J-3
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e COST ALLOCATION BY CATEGORY: I would replace the regressions with the interesting
analyses contained in appendix G as a starting point. First look at how much the
variation in the cost of each program component contributes to the overall cost variation.
It appears that the variation in the Municipal category is the biggest driver. However,
what I am not sure is whether that is because categories are not consistent across cities
and different cities place different costs in the municipal category. Please comment on
that possibility. It looks like the variation in overall management is the second biggest
driver of the overall cost variation. Again, please comment on whether this is due to
“true” cost differences or category-confusion. A very rough statistical methodology to
tease this out is to find out the correlation coefficients between each of these two
categories and each of the other categories. If you find some strong negative correlations,
this is an indicator that really the cost differences are just due to category confusion. In
the end this may be a topic that calls for a more qualitative answer. I would like to see a
discussion of, taking into account what you know about data quality, whether you think.
the high cost/household cities tend to have higher costs across the board, or whether their
higher costs are generally due to having higher costs in one category or another. From
the data, the latter appears to be true, but I don’t have a sense of the data quality and how
the categories are affected by cost-shifting. (Cutter)

e BUDGET/COST ALLOCATION: (table 6.2) Can percentages of cost assignment add up to
100% to show how the total budget is allocated? (Lund)

e INDUSTRIAL PROGRAM COST PER INSPECTION AND SITE. AND THE EQUIVALENT NUMBERS
"~ FOR THE CONSTRUCTION PROGRAM COSTS: Both these programs have almost order of

magnitude differences in costs. Please write up the reasons for these dlfferences more
thoroughly. I suspect that some of the reason for these large cost differences is cost-
category confusion. You should indicate whether you think that is the case, and then
indicate which citie(s)’ normalized inspection costs you judge to be most satisfactory and
why. 1 know this is going out on a limb, but few observations call for a more qualitative
analysis. The large cost ranges diminishes the amount of information in the report and an
indication of where the cost numbers likely lie for your best data cases would add quite a
bit. (Cutter) ' :

e STREET SWEEPING COSTS: Another possible angle to examine the overall cost range is to
- break out street-sweeping vs. non-street-sweeping expenditures, since street sweeping -

seems to be the largest element of the biggest category, and see what the cost/household
ranges are in this breakdown. Then you could comment on whether street-sweeping costs
are the big driver behind cost differences. Further, you could remark on whether it
appears that some communities are doing more street-sweeping than necessary to comply
with their permit (do we have a curb miles swept and total curb miles. for each
city?).(Cutter)

e STREET SWEEPING COsTS: (Table 9.3) Explam street sweeping unit and $cost/curb mile
swept variability, in particular the low/high values. (Lund)

e STREET SWEEPING COSTS: On page 52, the paragraph just above the Table 9-5, states:
“cost savings can be realized if cities are allowed to focus on the most cost effective
programs rather the following overly prescriptive permit requirements.” For example,
since street sweeping is the most significant share of the stormwater costs maybe it
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should be determined if this program is also cost effective the way it is performed
presently. This is one avenue to improve the cost-effectiveness relationship. Why spend a
significant amount of money if the impact may be insignificant? Some studies in the
literature suggest that fact. Secondly, the permits are “overly prescriptive” in many
instances due to Permittees specific request to the Regional Board for clarification and
guidance in the permits on what they are required to accomplish, when and how. (Dan)

e WATERSHED MANAGEMENT COSTS (Sect. 8 ,Pg. 44) Elaborate on watershed management
cost (Lund)

¢ TMDL CosTs: We strongly recommend the inclusion of TMDL portion of the report in a
separate attachment or appendix. The TMDLs cost review were not part of this proposal.
The costs vary in a wide range, based on various assumptions and scenarios, none of the
cities are currently implementing TMDLs via a MS4 permit. We believe that the
inclusion of TMDL discussion in the body of the main report will confuse things. The job
of accurately estimating TMDLs implementation costs is complex and open to many
interpretations. It is opportune to present various ranges and costs under the research
done up to date but we are a long way to agreeing on one set of values. Therefore we
believe that the TMDL research on future costs should be included in an Appendix to the

report. (Dan)

e TMDL COSTS: p.55 section headed Adding future costs...This is pretty unclear, either
expand it or drop it. I think you mean to say something like if current cost estimates are
X, and TMDL estimated costs are Y, total costs should be something less than X+Y since
current and TMDL expenditures overlap. But I am not qulte sure that is what you mean.
(Cutter)

¢ LAND ACOQUISITION COSTS: The Advanced Treatment (Gordon, et al.) discussion
mentions that land costs were included in that $37 billion cost estimate. However,
Section 9 draws in part from Appendix H. Most of the discussions of treatment system
examples in the Appendix do not make it clear whether land acquisition costs were
included in the cost figures given. In my view, this omission tends to weaken the
credibility of the figures used. In the case of the Tule Ponds (the one with which I am
most familiar) the $360,000 cost figure does not include any consideration of land costs.
The site was, and is owned by the Flood Control District so no purchase price is included.
The Authors do touch on the subject when they mention in some examples how land
necessary for other purposes (e.g., parking lots) can be put to dual use for stormwater
treatment (which makes land acquisition unnecessary). However, the dollar figures given
for the various systems need to.include mention of whether land costs were included and
what they might be if the' were not. This is especially true (as you point out) in densely
populated urban areas. In the Tule Ponds case, if land were to be purchased on the open
market in the center of Fremont, the total cost of the project would be an order of
magnitude higher. On the issue of land costs being lower in less densely populated areas
(a point that the report makes). In the San Francisco Bay Area, the need for treatment is
greatest in densely urbanized areas and almost non-existent in rural areas. In our area,
population density tends to increase as one moves toward the Bay. Since stormwater
can't really be pumped uphill to treatment facilities, our need for such facilities tends to
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be greatest exactly where land prices are higheét. This limits our flexibility in locating
treatment facilities based on land costs. (Hale)

DUAL BENEFITS: It is not clear how to account for dual benefit activities. In the case of
city of Sacramento, pump station cleaning may be attributable also to maintaining the
hydraulic integrity of the system, a water quantity, flood control issue, not necessarlly
due to water quality concerns. (Dan)

DATA ANALYSIS: More can be done on the attempts to define what factors lead to higher
or lower costs for total costs as well as element by element. The first step is to relegate
the various regression analyses to appendices or to drop them altogether. Seven
observations are not sufficient for a statistical analysis. This is evidenced by the
confidence intervals in Figure 1, which appear to be below zero for three cities.
However, there is even less information in this regression than it first appears.
Comparing aggregate stormwater spending to aggregate household income is somewhat
misleading because they are both driven simply by the overall size of the city. A better
regression would be per-household stormwater spending on household mean or median
income. I suspect the R2 would be quite a bit less and the confidence intervals
correspondingly greater. My recommendatlon is to simply drop the regressions from the
body of the report. (Cutter)

DATA ANALYSIS: (Section 9.1) Analysis seems simplistic. Should cost be rel‘ated to the
problem, which might be proportional to population or level of economic activity? Cost/

~ HH values need to be further explained. (Lund)

DATA ANALYSIS: p. 52 2™ par. Sentence begmmng w1th The present worth cost..
please explain this sentence further, why is there such a large cost range? Explam to the

‘reader why the cost-per-acre and cost-per-volume estimated difference and the range in

the land prices. - You can do this in a footnote. (Cutter)

- DATA ANALYSIS: Explain rainfall as the best indicator for cost (Lund) v

VARIABILITY IN COSTS AMONG CITIES: I would like a final summing up in the report of
why the overall cost/household range is large. Again, this will probably have to be more
qualitative, but I think that is fine. I would like the reader to come away with a sense of
why one city has costs almost three times larger on a per-household basis. That |
qualitative analysis should think through the following questions: 1) even within the
category of cities with good stormwater programs are some cities doing a lot more
activities than others?; 2) If so, is the extra activity necessitated by say, greater amounts
of construction or other factors? Are some cities in the midst of infrastructure activities
so that you would expect say a three year average of stormwater costs to be in a much
closer range? Perhaps you will conclude that the cost differences are really inexplicable
given what you know. If so, that in itself is interesting and you should suggest further
avenues for research into hypotheses suggested by your experience in this project and
explain why this research does not give insight into the reasons behind the large cost
range. (Cutter) ‘ :
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TAG MEETING NOTES FROM DECEMBER 14, 2004:

Action Items

1.

Clarify that, beyond the objectives identified in the report and contract, this report
also serves as a step toward establishing cost numbers to be used in budgeting and
cost/benefit evaluations. Note that this report does not address the benefits of those
permit required stormwater activities that are assumed to improve water quality.
Note that the reports use as a budgeting tool may only be timely for Phase II
permittees. Location of Change: pg ES-1, Section “Task A”; Section 1, section
“Task A”

Double check consistency of classifying costs (e.g. existing, enhanced, new). Add
discussion defining these terms and discuss the likelihood that enhanced cost is, for
the most part, pre-existing. Display graphically. Note any differences between the
accounting practices of cities with a SW utility fee and those without, especially
regarding the amount of the costs that are ‘existing’ or ‘enhanced’. If apparent from
the study, discuss the relative importance of having a fee versus having a designated
fund, without a fee to fund it. Location of Change: Figure 9.4 and Section 2.5 and
additions to Section 9.1, p49.

Replace the regressions in report with qualitative discussion on cost differences
between cities. List major water quality control strategies and affected water bodies
for each city. This may help explain some cost variation. Explain differences in cost
between cities qualitatively. (e.g. Fresno low because joint use facilities, permeable
soils, available land). Note any large infrastructure campaigns of the cities. Move
regressions to appendix with the note that we tried various correlations but a model
was not successfully developed, partly due to the small sample size. Only do
regressions on normalized cost, not aggregate costs, which are only a surrogate for
city size. Include a note in the body of the report that the failure of the regressions
was expected due to small sample size and that the regressions are presented in an
appendix as anecdotal information.

Location of Change: Discussion additions and modifications to Section 9.1,
Deleted regression figures in ES and section 9.

Move TMDL and future cost discussion from Section 9 to an appendix. Add a note
to the appendix and executive summary that Task B research was done assuming the
MS4 permitting process as it stands presently, using an iterative process of enhancing
implementation of BMPs. This scenario may overlap with TMDL process, but it is
not necessarily the same. TMDLs may be folded in MS4 permit as allocations, as
appropriate, depending on the impairments to receiving waters. Note that the costs
for LA may be specific for LA only and are difficult to extend to other areas with
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different characteristics. Location of Change: Note added to Introduction and
modified discussion moved to appendix G ,

Downplay comparisons between TMDL costs, which are future costs that are
variously estimated, and MS4 permit compliance costs incurred by the cities surveyed
costs. TMDL cost estimates are total costs and not the cost to the cities exclusively.
Similarly, note that Gordon costs are city-only costs. Take Gordon costs out of table
in Executive Summary and discuss in the text.

Location of Change: Section 9 future cost dlscussmn, including TMDLs,

- modified and moved to Appendix G.  Gordon costs taken from ES table and

moved to text

. Add TAG comment section in Section 10 on cost tracking benefits. Propose that if

the permittees have a correct cost accounting/reporting system, they would be granted
an additional quantity of points towards their receipt of a grant under a state/federal
program; for example, Section 319(h) grants are evaluated on a point ranking system
that is established by a state. If the cost accounting/reporting information were
tabulated pursuant to the state's suggested format, that applicant would receive a -
bonus allotment equal to a boost in total points of approximately 15 percent. This

would alert that permittee to the benefit in competing for these grants as a pre-

requisite to establishing the approprlate cost accounting system. The proposed
system would benefit from review and acceptance by the California League of Cltles
Note the process in developing consistent cost reporting in the region and the
associated benefit to the city with developing and justifying stormwater utility fees.

Note that our recommendations for cost reporting are only the first step in this proceés -

of developing consistent cost reporting. This process includes notifying cities of
reporting goals, identifying whether costs are minor and local and applicable to other
cities, review reported costs for quality and consistency, and provide feedback to the
cities. Identify appropriate categories with definitions to allow clarification between
differences; with appropriate definitions, the individual entities could probably better
assist the permittees to understand the benefit of reporting costs in a correct fashion. .
For example, a reported cost item may be illegal discharge elimination and would
have clarified definitions to differentiate between end-of-pipe actions, in-pipe actions,
source identification, and source detection. Location of Change: Discussion added
to Section 10.2 and 10.3, pages 51 and 56. Regressions moved to Appendix G. .

Make sure legal fees are properly discussed. Appellant fees are excluded, but legal
advice on program implementation and response to citizen suits are included. We
assume that if legal fees are incurred, it is part of the cost of doing business. This is
not an assumption that all lawsuits are frivolous and therefore attorney fees are
justified expenses. Neither is it an assumption that all legal advice is to challenge the
lawsuit rather than to acquiesce to the demands of the lawsuit. Location of
Change: See discussion in section 9.5
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8.

10.

11.

Append all written TAG comments to the report. Location of Change: See
Appendix J.

Report cost without existing and enhanced ‘big-ticket’ items such as street sweeping
trash collection, storm drain maintenance, drain line cleaning, channel cleaning, and
pump station cleaning, recycling, hazardous waste roundups, etc. Note that an
unknown portion of an “enhanced” cost is appropriate to count toward the additional
financial burden of permit compliance. Also, include a suggestion that a three years
average, 1987-1990, may be used as a baseline cost to figure out “enhancement”
portion costs based on the post 1990 MS4 permit requirements and caveat that unit
cost for sweeping varies. Note that sweeping is an enhanced cost and the majority of
effort pre-existed the first stormwater permits. Also caveat that all programs may still
have hidden costs that could not be identified by the cities. An example is backup
equipment for street sweeping, but note that these costs are also preexisting.
Location of Change: See section 9.4 for added discussion of existing and
enhanced costs and see Section 2.5 for discussion of using baseline costs.

Consider using pie charts for each city to show distribution of costs among categories.
Location of Change: See individual city sections (sections 3-8)

Note that Post Construction costs are expected to increase as cities move into full
implementation of SUSMP type requirements for new development and
redevelopment. Note that the reported costs are particularly misleading for cost
projection purposes since the research coincides with the start of SUSMP type
requirements implementation. Location of Change: Section 9.5, Qualitative
Discussion of Stormwater Costs for Selected Cost Categories.

Additional meeting notes

1.

Cities may try to push as much general fund expenses as possible to stormwater a fee,
but public response to fees helps balance cost. [I believed we discussed that cities
successful in passing a SW fee were very transparent in the process, limited in scope,
and going to great lengths to tie the SW fee to activities and capital investments
related directly to water quality enhancements and benefits. Probably is not a bad idea
to put some positive “lessons learned” from those successful cases in passing a SW
fee.] (Dan) o

GASB 34 may not be a realistic method to encourage cost reporting, especially on the
short term. [is there a way to move this idea at a national level? That GASB can
develop some standards for such a purpose, or add to an existing one?] (Dan).
Hamilton County, Ohio costs were not captured till 2001, for Phase II non-Cincinnati
areas. Took two years to establish more consistent cost reporting. The cost had been
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accounted for from 2001 through 2003 for Phase II cities, but thateven these costs
were "too vague” to allow appropriate interpretation by all 44 permittees. When
CDM conducted the next evaluation required to establish a charge for these functional
activities, CDM had to more precisely define the activities and quantify the level of
effort for each action (Steve).

. Wisconsin and Florida: cities are given points for havmg a fee, points awarded if

utility charges are above $3.50 (80), below (40), and.none (0). Points are'a criterion-
for grant applications. Expand the last sentence to read “This approach would assure -
that permittees competing for grants would receive between 15 and 20 percent bonus
points in the priority ranking system utilized by these states to award grants” (Steve).

. Average cost per billing unit is $2.92/month for all stormwater including flood. Only

for cities with stormwater fund/fee. Insert “Based upon evaluations conducted for
stormwater utilities charging a stormwater user fee as of December 31, 2003, the total
monthly charge per residential dwelling unit was $2.92/month. The services provided
for this fee included all components that a given jurisdiction was incorporating into
the stormwater management program, but could have been augmented/supplemented
with additional monies from other sources that weren't clear in the writer's review.:
However, greater than 75 percent of those systems réviewed included some costs for
quantity management in this fee.” (Steve). [See my comment at first point, it seems
that a focused SW quality fee will be on average much less that $3/month/billing unit.
city of LA with its current $18/yr/household seems to be nght there, at the average. ]
(Dan) : :
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House Prices and Fundamental Value

The performance of the residential housing market
over the last ten years has been remarkable. According
to the Office of Federal Housing Enterprise Oversight
(OFHEOQ), house prices have appreciated at an annual
rate of 5.4% on average (68.9% over the whole time
period). Perhaps even more remarkable is that the
performance was strong even when economic activity
overall was weak. Average annual appreciation rates
have been 7.4% (26% in total) since the collapse of
the Nasdaq in 2000 and 7.1% (20% in total) since

2001:QQ1, the beginning of the 2001 recession. In

contrast, since the start of the 2001 recession, the
S&P 500 and Nasdaq have averaged negative annual
returns of —2.43% and —1.42% respectively.

These kinds of statistics have generated an enormous
amount of commentary along with suspicions of a
house price bubble. At first glance, housing would
appear to be just the type of market that is suscep-
tible to systematic mispricings. Most market partic-
ipants have little experience, making transactions only
infrequently. Asymmetric or incomplete information
between buyers and sellers about demand and prices
is acute, Even with the advent of new technologies,
the matching of buyers with sellers remains cumber-
some and slow. And unlike other markets, there are
no good ways to “short” the housing market if prices
get too high.

This Economic Letter describes one of the measures
commonly used to gauge the fundamental value of
housing—the price-rent ratio. We describe the kinds
of forces that cause the ratio to move over time and
document which forces appear to be most important.
We document the way that the housing market typ-
ically adjusts to changes in economic fundamentals.

Fundamental value and the price-tent ratio

The price of housing is determined by the forces of
supply and demand for the housing good. So, natu-
rally, many economists try to relate prices to variables
that might shift supply and demand, like interest rates
and household income. Price dynamics are often

described in terms of the interactions between these
variables and the natural constraints on delivering new
supply to the market (see McCarthy and Peach 2004).

We borrow from the finance literature to take a dif-
* ferent approach. The finance paradigm holds that an
asset has a fundamental value that equals the sum of

its future payoffs, each discounted back to the present
by investors using rates that reflect their preferences.
For stocks, the payoffs requiring discounting are the
expected dividends. This approach can extend to hous-
ing by recognizing that a house yields a dividend in
the form of the roof over the head of the occupant.
The fundamental value of a house is the present value
of the future housing service flows that it provides to
the marginal buyer. In a well-functlomng market, the
value of the housing service flow should be approx-
imated by the rental value of the house.

A -bubble occurs—in either the stock market or the
housing market—when the current price of an asset
deviates from its fundamental value. Right away we

“see that bubbles are difficult to detect because fun~

damental value is fundamentally unobservable. No

one knows for sure what future dividends are going
to be, or what discount rates investors will require on
assets. Despite this obstacle, analysts still find it help-
ful to construct measures of fundamental value for

comparison to actual valuations. One popular mea-
sure is the price-dividend ratio, which corresponds

to a price-rent ratio for houses. The price-rent ratio
for the U.S. housing market is in Figure 1.The price
series is the existing home sales price index published
by OFHEQ; this index is a repeat sales index, mean-
ing that index changes are compiled from the price
changes on individual houses that turn over during

Figure 1
U.S. price-rent ratio
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the sample period. One of its drawbacks is that it
does not fully differentiate berween pure house price
appreciation and price changes due to depreciation
or home improvement. The rent series is the owner’s’
equivalent rent index published by the Bureau of
Labor Statistics (BLS); this series is intended to measure
changes in the service flow value of owner-occupied
housing. The figure suggests that current prices are
high relative to rents. More precisely, house prices have
been growing faster than implied rental values for
quite some time: currently, the value of the U.S. price-
rent ratio 1s 18% higher than its Jong-run average..

It is tempting to identify a bubble as a large and long-
lasting deviation in the price-rent ratio from its aver-
age value, just like the one that'we see in Figure 1.

But exactly how large and how long-lasting a devia~

- tion must be to resemble a bubble is far from obvious.

There is no reason to believe that a price-dividend

ratio should be constant over time, even in the ab-

sence of bubbles; in particular, Campbell and Shiller
(1988) showed that the value of the ratio today can
increase only if there are expected future increases
in dividends, expected future decreases in returns, or
both. This simple model of the price-dividend ratio
1s based on a simple identity and the definition of a

_return as.the sum. of a dLVland yield and a capital

. gain/loss.

To make the implications of this simple model more
concrete for our housing application, imagine a real
estate market near a military base that has just been
scheduled to close five years from now.The inevitable
job loss associated with the closure is an adverse shock
to-the demand for housing. This should cause a de-
crease in the future value of the housing dividends on
houses in the area, driving house prices down imme-
diately. Current rental contracts, however, should be
relatively unaffected because the closure is so far off
in the future. Thus, the price-rent ratio should decline.
Alternatively, suppose the government could credibly
promise to reduce taxes on real estate and keep them
low forever. This change would probably lead to a
higher demand for housing; at the margin, households
would have the incentive to shift savings from financial
assets to housing. In addition, the elimination of
uncertainty about future tax rates would imply that
houses are safer assets, requiring lower future returns.
In this case,the price-rent ratio should increase.

‘What moves the price-rent ratio?

Given a notion of the sources of variability in the
price-rent ratio, it is natural to wonder which sources-
are most important. Cochrane (1991) conducts this

exercise for the case of stocks and finds that most of
the most variation comes from changes in returns.

N
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We conduct Cochrane’s experiment for houses. To
construct the price-rent ratios we use OFHEO’s
existing home sales index and the owner’s equiva-
lent rent index published by the BLS. We use quar-
terly data, ranging from 1982:Q4 to 2003:Q1.The .
constraint on the sample period is that the owner’
equivalent rent series does not begin until 1982. We
could extend the rental series back further by using
a pure rent series, but only at the cost of severing the
link between an owner-occupied price in the numer-
ator of our ratio and an approximation to an owner-
occupied sérvice flow value in the denominator.

The basic insight of the empirical research on price-
dividend ratos is that movements in the price-dividend
ratio can be decomposed into two parts: movements
relative to future expected dividend growth rates,
and movements relative to future expected returns.

In theory, these future variables are unknown to the
investors when they set prices. In this application, we
set the expected future dividend growth rates and
returns equal to the actual values that occurred. Also
in theory, we should assume all “future” dividend
growth rates and returns to mean those extended to
infinity. Obviously, this is not possible, so we study

how the price-rent ratio moves relative to the next
15 quarters of rental growth rates and. returns. (We..
experimented with other horizons, and found that

the results did not change much.) Note also that we
are unable to incorporate the current episode of price
appreciation. We Tun out of observations before we.

can say anything definitive about the recent house . -+

price appreciation.

The main result from this decomposition is that the

- behavior of the price-rent ratio for housing mirrors

that of the price-dividend ratio for stocks. The major-

. ity of the movement of the price-rent.ratio comes

from future returns, not rental growth rates. This will
not comfort everyone, as it implies that price-rent
ratios change because prices are expected to change
in the future, and seemingly out of proportion to
changes in rental values. A more comforting conclu-
sion, however, is that, despite the well-known frictions
in real estate markets, the dynamics of a2 common
valuation measure are still similar to those observed
in a near-frictionless market like the stock market.
It may appear that returns are quite volatile relative
to changes in rental values, but this is true for stock
prices as well and only serves to underscore our inabil-
ity to understand how expectations and required rates
of return on assets are formed.

Another result is that almost all of the movement 1
the aggregate U.S. price-rent ratio was accounted
for by two factors—the proxy for future growth in
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rents and the proxy for future returns. Put another
way, other factors, such as bubbles, do not appear to
be empirically important for explaining the behavior
of the aggregate price-rent ratio. At the same time,
when applied to local real estate markets, in many
cases the movement in the price-rent ratio predicted
by the model is much greater than the actual move-
ment; specifically, the results indicate that something
other than our measures of future rent growth and

returns explains price-rent ratios. While we do not

know what this “something other” is, the more com-
mon overstatement of volatility is caused by a much
stronger comovement between the price-rent ratio

and future returns than the comovement between

price-rent and future rent growth.

The excess of the price-rent ratio volatility (the
difference between the movement predicted by the
model and the actual movement) can be traced to
the volatility of house prices in local markets. Most
recently, local housing markets that historically have
had “excess” volatility in future returns also exhibit
"high house prices compared to fundamentals. This is
shown in Figure 2, where thF vertical axis measures
the excess volatility in percent terms; zero corresponds
to the case in which the model and our implemen-
tation explain the actual price-rent ratio precisely.
The horizoutal axis measures the price-rent ratios
normalized to have the value of one in 1995:Q4.

The figure shows that in some markets, such as Dallas
and Chicago, the combination of future growth in
rents and future returns account for most of the vari-

ation in the price-rent ratio. Price-rent ratios in these '

-markets appear to behave as do those in the national
market. Other markets, such as Boston, Los Angeles,
and San Fiancisco, have return streams that are much
more variable than the price-rent ratios they are
supposed to be tied to. Perhaps not coincidentally,
these markets are thought to be ones where the sup-

ply constraint on new construction is particilarly °

tight. Also, these are markets that now appear to be
most highly valued.

Conclusion

The price-rent ratio for the U.S. and many regional
markets is now much higher than its historical aver-
age value. We used a model from the finance litera-
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Figure 2
Regional differences in price-rent ratio
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ture to describe how the price-rent ratio can move

- over time. We found that most of the variance in the

price-rent ratio is due to changes in future returns
and not to changes in rents. This is relevant because
it suggests the likely future path of the ratio. If the
ratio is to return to its average level, it will probably
do so through slower house price appreciation.

Chishen Wei
Research Associate

Jobn Krainer
Economist
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effective in helping returning GIs and other first-
time homebuyers get into their first homes. But
with rapid economic growth and the Baby Boom,
traditional federal subsidies alone have not been
able to keep up with the growing affordability
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affordable for you to purchase?

: Affordable to Build
Custom REP iacement One major factor in affordability is the cost to produce housmg

; Wmdaws SRR Cloim-—and government statistics support these claims—that h
leads the nation out of recession. It's no wonder when you cons
benefits not only the trades but also manufacturing, professionz
transportation. But the demand for new housmg can cause shor
materials. Delays due to weather or permit issues also add to cc
passed on to the buyer. Builders of new homes typically operat:
profit margins of five to ten percent, so even a small spike in cc
a builder's profit and increase housing costs to buyers.

An experienced builder can help the homebuyer keeps costs do
and material selection. This process is called "value-engineerin
your best interest to find a builder who thoroughly understands
industry certainly benefits from innovations in materials and m
builder is generally not able to have much of an impact on over
Think of it this way: A $750,000 mansion, at its core, is built w
materials as a $125,000, three-bedroom ranch. It's not just the f
inflated price tag.

Bringing Housing Costs Down ' ,
One of the key ways to achieve affordability is to increase hous
‘regulations at the federal, state; and local levels canhave a tren
affordability. Wetlands regulations, for example take large trac
housing market, reducing supply Local zoning rules that requi
single-family home also add pressure to land supply. There are
developing any parce! of land including site planning and perm
and water. All of these costs have to be included in the selling |
built on the parcel. If zoning or other regulations limit the parce
one house, all of those development costs will have to be borne
making the price go higher. If zoning regulations allow a highe
more houses per parcel—the builder can spread the land develc
S geTh e W housing units, so the same house would actually cost less to bu: .

~Color Whee] ‘ - Housing Policy for Affordability

F lex Lox Masonry Coating System Local governments usually jump in when a shortage of affordal
the vitality of the community. In many areas of the country, ess
police, firefighters, medical workers, and teachers cannot affor
communities where they work. Some municipalities are now of
incentives to close the affordability gap and lure workers close:
measures employed by local and state governments include hot
mandates -and inclusionary zoning-ordinances:

In Massachusetts, for example, Act 40B is a state statute that re
in the state to have a housing policy with the goal of having at ]
housing stock affordable to people eaming 80 percent or less os
(AMI). Such measures may require that developers increase ho
efficiently use available land. Some rules require developers to
of the homes they build affordable. Act 40B was one of the firs
country and has been partially responsible for the creation of ag
of housing that meet this level of affordability. Maine followed
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Today there is a growing list of states, in every area of the cour
pending legislation that promotes and/or mandates housing affc

There are also a number of non-profit organizations and progr

address housing affordability. Community Land Trusts (CLTs)
private, non-profit entities that secure grants and donations to p
for long-term affordability. Most CLTs sell the houses but hold
through long-term land leases to the house owner. Most CLT le
equity limitation so that when the house is sold, it will remain ¢
buyer. Other organizations include Habitat for Humanity, Neig
Finance Agencies, and Local Housing Authorities. One relative
administered through Local Housing Authorities, allows eligib]
Section 8 housing vouchers to purchase a home. Local banks ai
have the latest information on loan programs for first-time buy«
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The Challenge of Houéing Affordability

A Y ' . R . o o
By Lewis G. Feldman and Doua/as A. Pr'aw of Pillsburv Winthroo'Shaw Pittman LL_P :

‘ wvc—:ry cloud has its silver lining -- and every sﬂver hmng has its cloud The wisdom of the first statement is
evident in the positive 1mpact that the collapse of the securities markets in 2000 had on interest rates and -
~ residential real estate prices over the past few years as investors shifted out of stocks and into.real property
assets, like homes, which saw a tremendous increase in value. The cloud in the silver lining of higher real estate
prices, however, is that affordable housing, both rental and single family, is fast becoming an oxymoron. As
. home prices continue to rise, more and more Americans find themselves priced out of home-ownership and
struggle to find affordable rental housing. Affordable housing is crucial in attracting and retaining business,
‘ sustalmng employment growth and ensuring a healthy political and economic climate in our communities.
Recognizing the impact that affordable housing has on:our communities, Congress and local government have
' stepped in with- 1n1t1at1ves that promote and facilitate the construction of affordable housing. '

Seller's Market Strains Rental Housing

One place where a seller's market exists is in Southern California's residential real estate sector, where supply is
dwarfed by demand. Since 1984, over 287,000 net jobs were created in Los Angeles and Orange Counties, yet
only 78,000 single family residences were built. According to DataQuick, the median price of an existing home
in California in November 2003 increased 17.8% year-over-year and sales increased 15.7% over the same
period. The median home price in Los Angeles is now in excess of $365,000, which, at today's interest rates,
requires a monthly debt service payment of around $1,750, assuming 20% down and a 6% interest rate.
Meanwhile, median monthly income in Los Angeles County for a family of four is $3,640.

Since an affordable home is commonly thought of as one that requires the payment of no more than 30% of a
“amily's annual income toward principal, interest, property taxes and insurance, a quick calculation between
fcome and housing costs shows a dramatically widening gap between what we earn and what we can afford to

‘pay for a home. Staggeringly, one in eight lower-income working families earning at least the full-time
equivalent of the minimum wage reported spending more than half of their incomes on housing.-

>
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However, statistics alone do not adequately convey the impact of a lack of adequate affordable housing on a
community. A decent, affordable place to live brings with it certain quality of life benefits fundamental to a
strong and stable nation. Improvements in housing can be linked to improvements in schools, safety, job access
nd transportation.

Some incorrectly believe that higher housing costs singularly affect low-income families. But the reality is that
moderate-income families - including teachers, safety personnel, hospital workers and senior citizens - must
stretch to make ends meet, let alone afford to own a home. These homeowners often have limited savings and
increasingly must rely on adjustable rate loans to afford their initial purchase. A job layoff, a salary freeze or a
decrease in retirement benefits could easily result in a mortgage default. This economic pressure is hardly
conducive to ensuring a quality of life for the average citizen and makes it increasingly difficult for
communities to attract the best and the brightest.

As middle-income families are pushed out of homeownership by increasing costs, rental housing is similarly
strained by the increased demand. This translates into hlgher rental rates, which has a domlno effect on lower-
income families.

The root causes for the lack of affordable rental housing include the rising housing production costs in relation
to family incomes, inadequate public subsidies, restrictive zoning practices, adoption of local regulations that
discourage housing development, implementation of prevailing wage legislation and loss of units from the
supply of federally subsidized housing. Low interest rates and wealth earned in the stock market bubble also
helped to drive up home prices. Further, as a reaction against long commutes and large subdivisions, o
homebuyers and renters rediscovered older, more traditional neighborhoods. This rediscovery caused prices in
these previously affordable nelghborhoods to increase. Irrespective of the cause, the demand for convenient,
affordable housing is not bemg met.

asing the Strain -

Despite the bleak outlook the1e are initiatives that can be utilized by the private sector to keep a project's
bottom line in the black while also bolstering the supply of both affordable rental and single family housing. -
Congress, re-cognizing that the problem of affordability now affects one-quarter of the nation, has implemented
incentives to produce new affordable rental housing. The Low Income Housing Tax Credit ("LIHTC") has
provided investors with a ten-year stream of credits against income in exchange for producing affordable rental
units. Each state is allocated a share of the LIHTC based on its populatlon and is charged with allocating the
LIHTC among qualified developers.

In California, for example, the demand for credits usually exceeds their availability by about four-to-one. The
California State Treasurer's Office established the Tax Credit Allocation Committee ("TCAC") in order to mete
out tax credits. By federal mandate, TCAC adopted the Qualified Allocation Plan, which further refines the
selection process for tax credit allocation, giving preference to those developments that encourage smart
growth, implement energy efficiency and serve the lowest-income tenants. Preference is also given to those
developments where the affordability restrictions will remain in place for the longest period of time.

In New York, tax credits are awarded by the New York State Housing Finance Agency. This state agency has
its own Qualified Allocation Plan to allocate tax credits among developers that similarly includes a scoring
system that evaluates projects based on location, housing characteristics and the intent to serve a population of
individuals with children. -

. "wvvy developers will gear their projects and their LIHTC applications to ensure a tax credit allocation. As
-fuch as 100% of a development's construction costs can be financed through a combination of tax credits and
conventional or bond financing.

To combat the strain of increasing home prices on homeownership, the newly proposed Homeownership Tax

http://library.findlaw.com/2004/Jun, . - , ‘ 2/7/06
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Credit program ("HTC") (Which is modeled on the LIHTC program) would allow single family developers of
affordable housing to sell tax credits against income for constructing or rehabilitating homes that meet
affordable program requirements. If adopted, the HTC legislation is expected to provide $2 billion in new

“rivate investment in affordable housing per year. The program targets census tracts with median incomes of

80% or less of the greater of the area median income or state median income. Each state would receive an :
annual allocation of tax credits starting at $1.75 per capita, subject to a cost-of-living adjustment. For-profit and
community-based developers would then receive an allocation of the credits under a competitive process,
guided by each state's.annual plans for affordable housing. Developers can then sell the tax credits to corporate
investors and use the sale proceeds to fund the gap between the cost of development and the price at which the
home can be sold to an eligible buyer.

On the local level, municipalities are passing inclusionary zoning ordinances that require developers to include
a number of affordable units in new apartment complexes or new developments. In exchange for these set- .
asides, a developer is eligible to receive land use and planning concessions to offset the cost of the affordable
units. These concessmns are avaﬂable to any developer building in the area restricted by the inclusionary zoning

ordinance.

Tax-exempt bond financing can also help a mult1fam1ly developer tighten the gap between project costs and .
housing affordability for its tenants. The interest rates on the bonds offered by local government issuers is
significantly below the rates offered through conventional institutional financing, even with today's low interest
rates. By teaming up with an eligible issuer, a public-private partnership can be formed that will provide the
developer with the extra funding needed for an affordable housing rental project. ‘

Another option to developers interested in promoting affordable housing is not so much a financing mechanism,
but a land use planning alternative called "smart growth." The smart growth concept centers on policies

“designed to counteract urban sprawl. These policies include limiting outward expansion, encouraging higher

_;‘ensity developments, encouraging mixed-use zoning, reducing travel by private vehicles, revitalizing older

areas and preserving open space. While affordable housing is not a direct goal of smart growth, it can be a direct

result of the smart growth initiative. The first requirement to smart growth is the recognition of an urban

- boundary that limits suburbanization. With a firm urban boundary, developers are encouraged to build vertically . .

and to build urban in-fill projects. While construction on greenfield sites away from the core of a city and _
centers of employment may appear less expensive, the increased densities found in smart growth developments
can help spread the costs of land, environmental remediation and infrastructure over a larger number of housing
units. Accordingly, these units can be sold at prices that are competltwe with, if not lower than; those projects
built on greenfields. Smart growth development of this type is additionally beneficial to local communities
because the developments are located close to jobs, which in tum reduce housing and commuting expenses. The
community is also a beneficiary of smart growth development as the reduction in brownfields, the remediation

_ of pollution and the decrease in traffic improve the quality of life for the citizens of that community.

Lifting the Cloud

Population growth in the United States will create 13 million to 15 million new households over the coming
decade, creating a need for homebuilders to construct about 1.6 million new homes each year during that same
period. These numbers do not account for the millions of rental units and single family homes that this country
needsto provide to catch up with the lack of affordable housing supply onthe market. While the obstacles to
the provision of affordable housing are formidable, through successful public-private partnership arrangements,
land use and financial incentives, developers, cities and states can lift the cloud for the more than 28 million
Americans who face limited aceess to decent, safe, affordable housing.

Lewis G. Feldman is a partner in the Century City oﬁce and may be contacted via e-mail at [feldman@pillsburywinthrop.com or by

phone-at (310) 203-1188.
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Douglas A. Praw is an associate in the Century City office and may be contacted via e-mail at dpraw@pillsburywinthrop.com or by
phone at (310) 203-1131.

Pillsbury Winthrop LLP is a global law firm with power and presence on both U.S. coasts and abroad, with core practice areas in:

bal estate, litigation, technology and intellectual property, energy, capital markets and finance. The firm has 16 offices and
approximately 750 attorneys worldwide. For further information on the fi f rm's real estate practice, please contact Jim Rishwain at
jrishwain@pillsburywinthrop.com or (310) 203-1111.
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EPA's Regulatdry Turnaround an Example of Compassionate Conservatism in Action

. by Syd Gernstein

Just the thought of new environmental regulations can make people groan. Nobody wants to breathe dirty air or
drink toxic water, but government policies to protect the.planet can be unnecessarily expenswe especially for
those who can least afford it.

- Environmental regulations need not ravage our p'ocketbooks. The U.S. Environmental Protection Agency (EPA)
does not always understand this notion, but the Bush Administration does. This is especially fortunate for poor
Americans who don't have much money to spare (and who disproportionately are rn1nor1t1es)

"“ummg the Clinton Aammlstrauon J:‘J:’A officials proposed new re oulatlons governing storm water runoff that

‘ haracterized the agency's inability to understand the budgetary restraints of the American people. The EPA's

IJroposal to increase existing standards regarding post-storm runoff of everything from oil and pesticides to dog
feces would requir new, construction projects to include things such as permanent ponds.1 Not only would this

- raise costs in the sHort ferm, but it would also require permanent maintenance. These measures would reportedly -
reduce all mud - toxic ornot - in storm water drains by 80 percent, but they certainly would reduce the
-economic mdependence of hundreds of thousands of hard-working Americans.

B

It's not clear the one-size-fits-all style the EPA advocated at the time Would lead to cleaner water. Common
sense dictates that towns in the Arizona desert face different runoff challenges than New York City suburbs.
Uniform regulatlons fail to account for such subtleties. -

Additionally, and most important to the average American, is that the old EPA leadershlp s proposed mud-
policy would add $3,500 to the price of a new home.2 This $3,500 increase could force more than one ‘million -
lower-income Americans completely out of the housing market.3 In particular, it would stem the rising tide of
black homeownership, Wthh recently rose to a record 6.1 million black households owning their own homes.4

It would not likely be any better for renters since landlords would likely pass on regulatory costs through rent
Increases. - /

These economic concerns led the Small Business Administration, Office of Management and Budget,
Department of Housing and Urban Development (HUD), Department of Transportation and the White House
Council of Economic Advisers to all criticize the EPA's proposed storm water runoff regulation. HUD Assistant
“ecretary John C. Weicher said, "The effect on the rental market is likely to make it harder to achieve the

Jtional housing goal of a decent home for all families, and the effect on single-family homes is likely to make
. harder for young families to buy thelr first homes."5

By the way, we already pay for storm water regulations. All existing regulations factor into new home prices to -

. e fRREE ,4 . )
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the tune of approximately $5,000. The National Association of Home Builders estimates the regulatory costs of
building a house in three major metropolitan areas - Cincinnati, Ohio; Pittsburgh, Pennsylvania and Santa Fe,
New Mexico - tripled between 1974 and 1994.6 A main factor driving housing cost increases includes

. environment-related regulations such as sewer and water fees and storm water runoff controls,

Despite already charging consumers thousands of dollars for storm water regulations, the EPA wanted to -
impose further restrictions that would yield, in the words of Small Business Administration Chief Counsel for
Advocacy Thomas M. Sullivan, "questionable water quality benefits."7

These concerns led the Bush Administration to set aside plans to implement these burdensome storm water
runoff regulations. Current EPA Administrator Christine Todd Whitman instead proposed a new policy that
relies on states, local governments and the contractors themselves - those most familiar with their
neighborhoods - to determine their own polices. By allowing those who know how to keep individual
stormwater drains clean, the Whitman EPA has found a less costly, less burdensome and more effective plan.8

This compromise is an embodiment of "compassionate conservatism" the Bush touted while campaigning for
the White House. It is a solution that protects the environment without ravaging the pocketbooks of hard-

working families.

The Bush White House deserves praise for listening to local concemns and, at least in this instance, not imposing
needless regulations that drive Americans, especially the poor and minorities, away from achieving the
American Dream of homeownership.

‘ #HH#H

Jyd Gemteln is.a research associate of The Natlonal Center for Public Pohcy Research a Washington D.C. \
think tank. Comments may be sent to SGernstein@nationalcenter.org. .

Footnotes:

1 "Bush Administration Lets Construction Companies Off the Hook for Protecting Environment," National Resources Defense
Council, Washington, DC, May 24, 2002, downloaded from http://www.nrdc.org/bushrecord/water _pollution asp#589 on July 1,
2002.

2 Wes Vernon, "How White House Kept EPA From Socking. Your Neighborhood," Newsmax.com, May 25, 2002 downloaded from
http://www.newsmax.com/archives/articles/2002/5/24/171034.shtml on July 1, 2002.

3 Wes Vernon, "Bush Regulators Save Home Buyers from $3,500 Penalty," Newsmax.com, May 24, 2002, downloaded from
http://www.newsmax.com/archives/articles/2002/5/23/163731.shtml on July 1, 2002.

4 David Almasi, "Giving With One Hand, Taking Away with the Other: Competing Government Policies Both Promote and Deny
Homeowneiship Opportunities for Minorities "New Visions Commentaiy, Project 21, The National Center for Public Policy

5 Vernon, "How White House Kept EPA From Socking Your Neighborhood”

angela Antonelli, "Regulation: Demanding Accountability and Common Sense," Issues '98: The Candidate's Briefing Book, The
Heritage Foundation, Washington, DC, downloaded from hitp://www.heritage.org/ISSUES/98/chap3.html on July 1, 2002.

7 Vernen, "How White House Kept EPA From Socking Your Neighborhood"
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8 Brian Johnson, "Contractors Upset by EPA's Proposed Runoff Regulations," Finance and Commerce, August 28 2001, downloaded -
from http://www.finance-commerce.comv/recent articles/010828a.htm on July 3, 2002. ‘
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Foreword

The U.S. Environmental Protection Agency is charged by Congress with
protecting the Nation’s land, air, and water resources. Under a mandate of national
environmental laws, the Agency stiives to formulate and implement actions leadmg toa
compaﬁble bilance between hutnan dctivities and the ability of natural systems to support
and nurture hfe To meet this mandate, EPA’s research program is pr0v1dmg data and
technical support for solving environmental problems today and building a science
knowledge base necessary to tianage our ecological resources ‘wisely, understand how
pollutants affect our health -and prevent or reduce env1ronmenta1 risks in the future.

The National R.isk Management Research Laboratory (NRMRL) is the Agency’s
center for investigation of technological and management approaches for preventing and
reducing risks from pollution that threatens human health and the environment. The
focus of the Laboratory’s resedrch program is on methods and their cost-effectiveness for
preverition and control of pollutl on to air, land, water, and subsurface resources;
protection of water quahty i slic water systems; remediation of contaminated sites,
sedirents and ground wat ention and control of indoor air pollution; and
restoration of ecosystems, NRMRL collaborates with both public and private sector
pa’rtnors to foster technologies that reduce the cost of compliance and to anticipate |
- emerging problems. NRMRL research provides solutiens to environmental problems by:
developmg and promoting technologles that protect and improve the environment;
advancing scientific and engingering information to support regulatory and policy
decisions; and providing the technical support and information transfer to ensure

' implementation of envnronmental regulations and strategies at the national, state, and
community levels. - '

This publication has been produced as part of the Laboratory’s strategic long-term
research plan. It is published and made available by EPA’s Office of Research and
Development to assist the user community and to link researchers with their clients.

E. Timothy Oppelt, Director
National Risk Management Research
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The purpose of thls report i to provxde mformatlon on the cost of stormwater quantity
and quality control facilities. Information on prior cost studies of control technologies
and the cost estimating models used in these studies was.collected, reviewed, and.
evaluated as part of this effort The collection phase involved identifying, screening, and
consolxdatmg published liferature, papers, reports, etc. associated with capital costs,
operation and maintenance costs, performance, and effectiveness of stormwater control
technologies: The resulting data were: evaluated to-develop-a prehmmary ctitical review
of stormwater control technologles THig review discusses cost-effectlveness delineates
technology gaps, and develops a list of research needs in these areas. The prototype cost
model is prescnted as a spreadsheet model.







Cost Estlma mn"Methods

Sl gt
N

2.1 Forms of the Cost Equatlons R it
2.1.1 Single explanatory variable

The tradmonal way to present summary results of cost estimation data is to approximate
the cost with a single variable pawer function shown in eequation 2.1. This power
function is linéar in the log transform. Thus, the data should plot as a straight line on log-

log paper. The two parameters (e, and @, ) can be estimated from the log-log graph or

found using linéar regression on the log-transformed data. Contemporary spreadsheets
such as Excel fit the function automatically.. '

C=qx™ (2-1)
where
C=cost, §
a, = site spemﬁc coefficient, e.g., locatlon and land use

= independent variable, i.e., some measure of component size

The exponent, &, , represents the ecOnomies of scale factor. If &, is less than 1.0, then
unit costs decrease as size increases. A generic economies of scale factor that has been
used for years is @, = 0.6 (Peters and Timmerhaus, 1980). When ¢, = 1, the power

. function simplifies to a linear relationship and no economies of scale are present If
<a,>1, then dlceconomles of scale are evident.

A key reason for the popularity of the power function approximation was that it was an
efficient way to replace a database with a single equation. This feature was very .
important before the widespread use of computers. The negative side of this simple
approximation is that the fit may not be that accurate. Cost is seldom a function of only
one explanatory variable.

2. 1.2 Multiple explanatory variables
The cost estimation problem can be expressed in a general form as:

C=f(x,,x2,...xi;...x,,) 2-2)
where’
C=cost, $ : -
= independent variable that is a measure of component size

If a database of historical cost estimates as a function of » explanatory variables is
available, then an approximating equation can be developed using a variety of multiple
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, DaJ ani et al. (1972) estimated wastewater collectlon network costs by ﬁttmg regressmn
L _models to data from actual construct1on b1ds The followmg functlonal form was .

=aspDPrex’ 0 ey

- - p= plpe dlameter ft :
o R X average depth of excavatlon oo

Merritt and Bogan { 973) used a graphlcal relatlonshxp to estimate: p1pe construction cost Lo
as a function of diameter and invert depth. No database accompamed this graph. Grlgg
and O’Hearn (1976) present storm drainage pipe costs as a function of pipe diameter
- based on data for Englewood CO. Tyteca (1976) presents cost functions for wastewater
. conveyance systems For plpe systems, he uses functlons of the followmg form:

C/ K+aD". o L (24
Where '
C - total capltal cost, $
= length of pipe, m
‘ K = fixed cost, $
D = diameter, m
‘a b= parameters

Accordmg to Tyteca, values of b range from 1.2 to 1.5. F or the Belgium case studied by
‘Tyteca(1976), he developed three cost functions depending on-whether-the-terrain-is
“meadows,” “river banks,” or a “river in urban area.” A positive fixed cost was included

- in. each of these three equations and b ranged from 1.0 to 1.68. These regression
equations have little transferability in space or time.




” kplpe costs* E _'

Eo;H‘s'zo,Dsas L C=193DHLEBH 1260 - @)

For H>20,D<36  C=.692D+2.14H + 559DH ~13.56 2-6)
For D >36 } C=3. 638D+5 17H — 111 72 _ @7
Whe‘re“'. Yy '

C = installation cost of the pipe, 1980 $/ft
D = diameter,in.
H= i-nvert depth, ft

The U.S. Army Corps of Engmeers (1979) MAPS software was the first to use aprocess
engineering oriented approacti for estimating the cost of water resources mfrastruoture
For grav1ty pipes, MAPS éstimated the'cost as follows: :

The required i mput 1s as follows

Flow (max1murn and mxmmum), MGD
Length, ft

Initial elevation, ft

Final elevation, ft
- Terrain multipliers

Design’ life (default = 50 yr)

fanning’s » (default = 0.015)

Number and depth of drop manholes
Rock excavation, % of total excavation
Depth of cover, ft (default = 5 ft)

Dry or wet soil conditions
-Cost overrides

The average annual cost is calculated as:

AAC=AMR+TOTOM : (2-8)
Where ' , :
AAC = average annual cost, $/yr

AMR = amortized capital cost, $/yr
TOTOM = annual O&M cost, $/yr

The amortized capital cost is:

AMR=CRF *PW
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QVH 025*CC L
2-11)
" CC = AVCHWETFAC* DEPFACY XLEN* SEcz*,czmcm*——(““f";’; 2
Where ‘ .
' AVC = unit cost of pxpe for average condmons S/ft
_ WETFAC wetness factor :
' - =12 forwet sml .
S = 1.0 for average so;l
. —08fordrysoﬂ
DEPFAC = depth of cover factor
= 0.725+0.048* DEPTH

@13)

' DEPTH = depth of cover, ft
' XLEN< length of pipe, ft
SECI = EPA sewer index (1957-59 = 100)
CITY = city multiplier
CULT = terrain multiplier ' ; :
Rock rock excavation percent of total excavatlon in demmal form

" “The EPA sewer index i is o longer- available: The Engmeermg News-Record (ENR)
.Construction Cost Index has been used in this report. The terram mu1t1pher is calculated
as:

(C]*O 8131+C2*0 6033+C3*0 6985+C4*0 7169+C5*0 7911+ C6*1.3127)

CULT= (2-14)
S 100

@10

@1



CI =% open-country

C2 = % new residential

C3 =% sparse residential .
C4 =% dense residential

C5 = % commercial

C6 = % central city

The MAPS formulation is an irteresting blend of regression equations and cost factors.
Unfortunately? the database for the regression equations such as for estimating terrain
effects was never presented Thus, the user must take these equatlons at face value

Moss and J anklewwz (1982) promote the use of hfe cycle costmg to determme the best
type of storm sewer pipe to buy, For their case study of Winchester, Vlrgm
of sewers were being considered: remforced coticréte (servxce_jh e =75 yeal
coated steel (service life = 25 year) and asphalt—coated galvanized steel (service life = 20
year) As the authors pomt out serv1ce 11fe 1s d1fﬁcult to. estlmate It depends on material

it water and dra;na,ge. In the case- of dxfferent
service hves the compatison shou done using a léast common multlple of years, 300
yt in this case. Thus, the present worth is calculated by compatring the cost of the original
'mstallatlon and three replacements for the steel pipe, 11 replacernents for the aluminum:
steel pipe, and 14 replacements for the'galvanized steel pipe. The salvage value for each
replacement should be included. Alternatively, the equivalent uniform annual cost of

each option could be determined with the lowest annual cost used as.the decision
criterion. Ca -

2.3 Manholes

For individual manholes, Han, Rao, and Houck (1980) used the following equation:

C,, =259.4+56.4h
: (2-15)

Where
Cn = manhole cost, 1980 $
h = depth of manhole, ft

Dames and Moore (1978) estimate manhole costs indirectly as 36 to 38% of the total in-
place pipe.cost.




2 4 Other Sewer Plpe Related Costs

" Dames and Moore. (1978) present estrmates of added costs assocxated W1th samtary sewerhy;n R

(Dames and Moore, 1978)

' Samtary sewer: mlscellaneous appurtenances 1o
{Manholes . : - -
Drop manholes

JThoroughfare: crossmgs S T
JStream- crossmgs AR R
: Rock excavatlon

| .sto‘r_age systerns le and Heaney (198 8) show how to ﬁnd the op’dmal mix of storage
- and? ""lease or- treatment rate. . .

Storage costs depend heavﬂy upon’ fand costs. Land costs range from zero, 1f the land is
assumed part of an easement or “donated” by the developer, to “full costs,” based on the
: h1ghest alternative use of the land. A summary of selected storage cost estlmatlon

equatrons is presented in Table 2-27 :

Inspectxon of the storage estimating equatxons reveals that the economies of scale factor
ranges from a low of 0.40 for large reservoirs to a high of 0.83 for a combined sewer
overflow (CSO) storage basin. In addltlon earthen basins cost less than 10% of the cost
of the same size concrete basin. ‘

2s 6 Multlpurpose Faclhtles

. The cost of storm dramage systems is affected by other purposes that the system Serves.

- For example a-combined sewer system provides the dual purposes of transporting both
‘wastewater and stormwater. Storm drainage systems provide local flood control but may
exacerbate water quality problems and degrade downstream receiving waters.




' Stormwater letention systems may serve as both quantlty and quahty contro s. Streets
serve as traffic conduits and transport stormwater. An acceptable way to’ apportion the N
costs of a multipurpose facility o individual purposes is to design systems for each’.
purpose rndependently, and then design the multipurpose system, The go-it-alone costs
and the costs for. the multlpurpose facﬂlty are prorated to determme the apportloned costs
(Heaney, 1997) .
. DRER Y O : ) . e F e
Table 22, Estumated Capital. Cost of Stérage as a Function of Volurie

‘Type . . Equatlon ‘;C.§$:thiits)‘;V(Ra‘n_gé:)‘iV(Lfm_'its.f).j Year Reference
IR_eservolr R EC 160\/‘” , 10!0 104—-106 Acie: | 1080 1
Cov‘ered concreteftank C =‘6?14.V‘.’~"? i ":1 000 1 410 ' 2
iCcmerete tank . |c=682v | 1_;.0.0,9 ’A1—1o' 2
Earthen basm e 1,000 | ‘1—10" 2
Clear well, below grolind C 495V”'__: 1,000 | 1_;10 jal | 1¢ 2
|oear well. dround ievel._|c-= 75 | 1,000 _o..vovi-1'o Mgal |1o80| 2
CSO_sto‘raée_baain - Ic= 3637V“" 1.,'0509 .| 0.15-30 Mgal : 1993 2
€SO deep-tunnel - | ‘: C= 4982V‘”’° 1, 000 1. 8—2 000 Mgil 1993 ‘ 3

C.= capital; ccst' V=voltime = o
References: 'U.8. Army Corps ofEngmeers(lQSl), 2Gummerman et al. {1979); *U.S. EPA (1993b)

2 7 Integrated Approaches

" Rawls and Knapp (1972) gathered data from 70 stormwater systems in the Umted States
and used linear and nonlinear regression analysis to estimate total system costs as a
functnon of the explanatory varlables shown below:

Recurrence mterval yr
“Average ground slope, ft/100 ft
‘Runoff coefficient, C
" Number of manholes and inlets
Smallest pipe size, in.

Largest pipe size, in.

Total capacity, /s

Total length of lines, ft

Total dra‘inage'area, acre

Total developed area, acre

This approach is useful for aggregate comparative analysrs among cities but the results
are quite dated.




Earle and Farrell (1 997) recently presented a mathematrcal model for estrmatlng samta
Ssewer costs. They used construction cost data-from R.S. Means “Site Work and "
' "Landscape Cost Data,” - The output of their model is an éstimate of the ‘average cost per
_house for the collectron system under study The followmg factors are usei to estf '

’the ﬁnal cost per house

. Citerost Index. +. . 1. K1, | .85=1.12"
+|Bidding Conditions Factor |~ K2 ]"95-1.05 '
. [Hazen Williams “C" Factor . .. -~ K3 ; '

-"_':QlRestoration_Complexit’y;i-' I

“ILocation (in.or out of right-of-way) | -~ K5
~ISoil Conditions: (mfluence of rock) K6

Es ]Ground Water cL KT

B sele 1ng' values of each of the;above seven factors (K):
estlmated as: o . . T :

c ﬁn';,' = Chu e(KI*KZ *K3 *K4 *K5 *:K6*K7)

. a

This approach is a brg 1mprovement .over the regressron 'approach The RS Means

ol e

1'O11-SEWET COSts: 1 The uaﬁ o1 fau.ura wsa-s

_ ~ database is a reliable source of current. inform S ,

R ~ wayto mcorporate site attrlbutes The | major lrmrtatron of this approach is that factor = - SRR il
o ‘.selectlon remains subjectrve For example the Soil Condrtrons Factor varies from 1.0 to: e T o
ich value should we choose? The effect of rock depends not only on its

ut-also on 1ts locatron in the plpe network : o

e 2 8 Process-Onented Approaches

_In a process—onented approach the cost estimation model is lmked dlrectly toa process
simulator. In the case of urban stormwatet, the cost model can be linked-directly to the -
hydrolegic and hydraulic simulators. The only current model we found that incorporates
this’ feature is the HYDRA computer program available as part of the Federal Highway
Admlmstratron s HYDRAIN program (FHWA 1991). This model only does simple links .
. between. pipe. costs and an assumed design.. Storm sewer: optrmrzatron is not included. -

2.9 Stormwater Cost Optimization

While accurate cost data are essential for cost estimation, the total project cost depends
heavrly upon the quahty of the selected solutron ~Various optimization technrques for

~because of the inherent complexity of the problem these classrcal optlmrzatlon
- approaches have had very limited success. * : : : :

:;,V.Lrterature on this subject has been revrewed by Miles and Heaney (1988) who present a.
preadsheet—based trial and error approach for solving the problem. A profile view of the :




| Heaney2 1988) The basrc tradeo
~ the pipe dlameter, the shallowe
albelt at the eXpense of add1t10na1 p

Mlles and Heaney (1988) reanalyzed the twenty~p1pe problem shown in Flgure 2-2 They
were able to demonstrate that the spreadsheet method provided a superior solution
because it depicted the pipe hydraulics more accurately and used a relatively efficient
trial and error procedure. For each trial, the spreadsheet: calculatés the total cost of the
design and oheeks to seée whether the desrgn eonstramts have been satisfied.

The problem is actually relatwely cornplex Typlcally, the dr i
discharge at a spemﬁed elevation at the outfall. For éach section,
from 8 to 10 plpe dlameters arnong a la é.range of Ppipe slo

i may result m dr.tferent mveﬂ
elevatlons at node 42 The-mvert elevation for node 42 affects: the-cost of the entire

" downstream pipe network, Thus, we qurckly erid up with thousands of possible -
combitiations to evaluate. Conventional designers typically: evaluate very few optrons ‘
and then stop once they have found a fea51ble solunon :

YK " Constraints: |
TSN~NS— o * Maximum ve!ocrtv

MH 2 = Minimum velocnty
: _ *  Minimum cover

ground
cover

MH3 .

pipe crown

pipe invert

Figure 2-1. P_roﬁle view of the vertrcal | alignment of a stormwater system (Mrl_es and Heaney, 1988)

(Reproduced with permission of the American Society of Civil Engineers).
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B evaiua eﬁ usmg mtelhgent search techmques (Heaney et al 1998d)

,2 10 Summary and Conclusnons ‘

ertually all cost estxmates il the hter ture are based on the conventlonal approach of
fitting regression equations to cross sectional data on “as-builts.” Before the widespread
availability of mlcrocomputers these approaches were the only vxable alternative.
- Unfortunately, even since the advent the personal computer, little research funding has
. been available to develop the databases necessary for detailed cost estimation procedufes.
’ ing miethods are mefﬁment given the available technolog - for computerized
_ ulatlons An oved method is to link the cost estimator dlrectly to the
hydrauhc simulator, and thén develop cost estimates relative to the fundamental
- processes of an urban drainage system.




' concrete (RCP) The RS Means data was chosen for thls i

Where

Cost Estimates ,fOi*'Sto‘ﬁmwlfatéx:fsjyﬁéms a

The goal of this section i to provide the tools and data neoessary to accurately estimate
the costs of conventional stormwater systems; pipeline installation; excavation; bedding,
and manhole 1nsta11at10n Section on open charnels, storage, pumps and paving costs are
mcluded as well for future reference

3.1 Stormwate’r'Pipelinés § S

Y

This section desc'ribes the cost components of pipeline in'stallation, ie.

1. Pxpehne Installatlon The plpehnes themselves and the materlal labor and
eq pment necessary for mstallatlon '

311 Pqpelme mstallatzon o

The costs of two different types of pipe were tabulated based on the data from RS Means
(1996a).” All valués are. updated to 1/99.3 using the ENR index-6f 6000 for January 1999,
and 5584 for July 1995 The costs mclude fixed operatlons cost ;and proﬁt and the pipe

of this source of data (the user of this spreadsheet can: eastly swap databases however)

A plot of the total mstalled costs (excludmg excava‘uon and backfill) Vs plpe dlameter for
the CMP and RCP pipes is shown in Figure 3-1. A nonlinear relationship is readily
apparent, and a power function was fit to the data. The resultmg equation below is for
CMP pipe, usmg the updated RS Means data: :

C,=054D"™ | @3-

C, = construction cost, 1/99 $/1t
D = pipe diameter, in.

~ Although Equation 3.1 has a relatively high correlation coefficient (R? ) of .98, itisnota

close fit for larger pipe diameters. A better way to estimate pipe costs is to use a lookup
table, which is a standard feature in spreadsheets. Lookup tables are particularly useful

for discrete data such as pipe diameters, and avoid the problem of trying to find a single
equation that fits well over a wide range of pipe sizes. -
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rom RS Means, 19962). "

Table 3-2. Lookup Table for Re_'in?fd‘i"jc"-é‘(‘i Céncrete Pipe (ipdate

8

2
36
42
48
60
72
84

96 -




40060 p—em

38000 il 6 S My RGP P
: RS Means ROP Pipe (Fower fit).

o RS Manns CMP. Pipa (Power fit) ' e .
300,00 : Bk L Sathtse ML L EEC AR

25000 1 s , e v S

ofgum |7

(2]

200.00

Const Cost, 1/99 $/it
i
\

150.00 |

100.00 :
X 4D| 3024

0 10 C20 s a0 Lk 4D 80 60 70 B0 90 * 100
) ) ; Diamater, in.

Figure 3-1. Cost of sto;‘l"n d‘rainé’gé ﬁipe; .
3.1.2 Trench excavation-co.'s'ts e

Vanous trench excavation cost dala were updated fromi RS Means (1996a) and plotted in
Figure 3-2. Included are such fixed. operatxons costs as labor equxpment ‘and materials

costs, Altk ough the:.exeavation ¢ ) : iepth buclcet size
(not shown ..here), there was 1o st ;
easily. For the purpeses of the 1

average excavation cost in $/yd .for
estimates from RS Means. (1996a)_ for
were obtained.

| tloafn” type of sml Then, usmg product1v1ty
rious A,s_'_<_)1,1s, the excayation costs.in Table 3-3

’H rlzontal /

PRLE QL W K IS
C oo
N
©

w



_\ can be found in -
)] ates the horizon l.vert 3 -and the
: ing costs, Whic;h”_includé ﬁxed op’eraﬁ ons ¢o ““Although several
regressxon relat10nsh1ps were evaluated it was de01ded that the most accurate model of
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3.2 Manholes

‘Manhole cost data update from RS
costs include fixed operations cost: nd profit, and laber, equip

Where

|Diap

S ems

Means ( 1996a) are tabulated in Table 3-5. The
nt,.and ‘materials costs -

for installation of precast concrete manholes. A plot of this data can be- found in Fxgure :

3 '3 ' A power relatlonshlp was plotted and the followmg equatlon obta'ned

C,, =costof manhole 199§

m

H = height of manhole, ft (maxxmum difference between the ground
elevat1on and the invert elevauons of sewers enterlng the manhole)

" T general, the fit of the power equation was good, part1cularly atthe’ lower he1ghts
Some inaccuracies are introduced due to'the regression relationship, howeverthisis
rmtxgated by the desire within the system model for a continuous function prov1d1ng cost.
‘as a function of H. An altematlve method istouse a lookup table and 1nterpolate ’
between the values of Table 3-5 5




crcte Manholes Costs (updated from RS Meaii;,

Riser Internal | Depth

Cost

o B ; | Diameter.(ft) | (ft)
' S g A

I

1,860 : .

re9'sit). | .

8

3,250 ..

10,

3870 |

‘_“2'12‘ L

4,830

6,060

: 2310

3,120,
3,971

RS IESIRGIES SN SNBSS N F Y8
—
-

7,000

6.000 |-

C = 4825

5,000

400 |- . ' — /< -

‘Const. Cost, 1/99 § -

‘,2.000' | /

1,000 1

0 2 4 ] 8

10 12

Excavation Depth,

Figure 3-3, Manbhole costs, as a function of excavation depth.
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3-Open Channels

The cost of" open channels nee to be estlmated on a.case’by case baSIS since cut and ﬁl
calculatlons are requlred Excavatlon costs are;an 1mportant component ofthe " v i
construction. of an open channel. MAPS (US Army Corps of Engmeers 1979) provxdes a

general template for domg these calculattons The data pri ' :
excavatio costs may a551st m thlS effort

T112,000.00

‘in‘c'lﬁding por‘oos '
nd'creation of -
_ns cost and proﬁt

pavemen . Thls is shown below

v B.gse‘course: 5.85 — S. W2 yd *32ft 20. 80 $/ft : o “'"('3—3)‘
b e yd? 9 * R : -

. - ' gal . .08 yd* ' ' '
Prime: 25—-*182— *32 fi=12.94%/ ft _ (3-4)
. s ,yd o - _
Paving: 34—+ 32t =11.16 $/f L (35)
Curb ER 1 6.958//*2=13.90 8/ ft S ' (3-6)

Total per hnear fi:  $20.80+512.94+811.16 +’$13.V9Q= $58.80 %) N




RS Prepare and Roll Subbase 52500 yd".

Pavmg Costs (updated from RS Means, 1996a)

Actlwty

Materlal | Diameter | Uni

B '(ﬂlnv)" :

) \Base Course .

CrushedSlone l ). 7. 3

_‘ Base Cour_se_ i “:‘Cru‘shed‘smne‘ o e
- - Base ‘Course p ‘Crushed Stone N
Base Coirse “'Crushed Stone .

-Base Course

: _Crushed Stone

) lBase Course

| ~Grushed Stone

- ,jBase Course

Crushad Stone:

) Ba "e Course

'Crushed Stone ™

: ‘Base Course'

¢| _Bank run aravel T

fBase Course.

] Bank-run gravel - " 7

-7 ‘Base'Course

‘Bankirun-gravel:

~ ‘Base Coursg

' :Base-Course

Blnder‘Cduréé B .

‘Blnder Course

- ‘Binder, (‘ourse -

‘ Weanng Course_ R

k “Wearing Course . | -

anng Course "..;

ThlS unit cost ($/ft) is fora llghtly traveled subdmsmn street. As the projected traffic
mcrevv::, es, the thickness used 1 Increases, thereby mcreasmg the cost per linear foot.

included in the system model.

LF = lmear foot

This data is presented so that the cost of -trahsportation:related impervious surfaces is
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" Chapir

..,'

Cost Effectlveness of Stormwater Quahty Controls

-~4 1 Objectlves of Control‘ S e e

Stormwater qualtty control i$ used to réduce pollutant Ioadlngs from urban runoff events.
In most cases, the volume and peak flow of the event has a direct bearing on the = -
discharge quality. Some facilities, where the local regulatory focus was on peak flow
reduction are now being reevalvated for quahty control as well. :

te

4.2 Control Descrlptlons and Constructlon Costs

Predo:mmant stormwater quality controls are outlmed in the following SCCthI‘lS and
avaﬂable cost information on them i is prov1ded Detailed cost data were not available for
most of thiese systems, and so demgn guldanoe cost curves were updated from several

s, This approach would be more viable if the sample size was large However
the. sample slzes are not avaxlable for the bulk of these data. :

_ 4 2 1 Oﬁ'lme storage~release systems

Storage—release systems are deSIgned to mtereept effluent and retain it fora
predetermmed tlme—penod prior-to ifs discharge into receiving waters. Before the~

' effluent is released from the storage unit; it has undergone some physrcal settling, and,
perhaps some biological treatment. The two main types of storage systems evaluated
here are surface storage and deep tunnels.

4. 2. 1 1 Su‘rface storage

Surface storage units are offline storage at or near the surface, and are typlcally made of
, concrete Typlcally, large diameter culverts are used. The best source of empirical cost
data on surface storage can be found in US EPA (1993), which relates cost as a furiction
of size, or volume of the facility. This relatxonshlp has been updated to 1/99 § and is
found in equatlon 4.1: :

C = 4.546V %%
@1

Where
C = construction cost, millions 1/99 $
V = volume of storage system, Mgal ,(where 0.15<¥V<30 Mgal)

' Equation 4.1 has been plotted in Figure 4-1 for the applicable range of volumes.

]
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“been updated to 1/9-7 $ and is expressed in equatlon 4 2

C 62281/“95 R
4-2)

Wh'ere v : ' e

C = construction cost, millien 1/99 8§
V= volume of storage system, Mgal (where 1. 8 < ¥<2,000 Mgal)

"Equatlon 4 2 has been plottedm Flgure 4=] for the applicable range of Volumes

. 4 2 2 Swzrl concentrators

' Swirl-concentratorsu_se-cent-rifugal force and gravitational settling to temove the heavier
i ‘sediment particles and floatables from urban runoff. They are typically used in CSO




A e

used m conJunetron Wlth some forrn of storage and thelr performance van
1999) ' ‘ ER

The best source-of data on swrrl ooncentrators is currently ‘US EPA ( 19 3), whlch relates
costasa functron of size, or, in this case, desrgn flow. ThlS relatlonshlp has been updated
to 1/99 $ and is expressed in equation 4.3:

: .‘ - o CF0.22Q0'6}41 - B ’» @3)

10 - ot SO N Y 2 . Aode il B R P N I L /
w
o .
o
A
X
S
=l
3
o
o
L
“
R
o
Q
04 —swin HoH
———-Sgiedns T
s Disinfection [
‘\'.
0.01 . : : S — - .
0 1 10 N R o 1000

Dulgn Fluw Rate, MGD

Figure 4-2. Construction costs for swirl concentrators, screens, sedimentation basins, and
dxsmfectmn. (Updated to 1/99 $ ENR 6000 Adapted from US EPA, 1993)

4.2.3 Screens

Coarse screens are used to remove large solids and some floatables from CSO discharges.

US EPA (1993) is the best current source of available cost data. Costis expressed asa
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s f’Where

C ‘ ‘constructlon cost mllhons 11/99 $

Dtsmfectzon

: st fectlon is used to klll off hogemc,bacterxa pnor toa CSO dlscharg‘ 5 The best

..current source of: data on. dlsmfe n (chlorination without - dechlonnatxon) is USEPA

‘ (1993) ‘This source relates cost asa function of size; or de51gn ﬂow Thxs relatlonshlp i
.'has been updated t0 1/99° $ and 18 expressed in equatlon 4.6:

'Where _ '
.C = construction cost, mllllons 1/99 $

Q d<351gn ﬂow rate, MGD (where l < Q<200 MGD)

- Equation 4. 6 has been plotted.in Figure 4-2 for the apphcable range of ﬂows

42 6’ Bé@‘f iﬁa}:‘dgéniéﬁt’jji‘déﬁéés” e e e e

- The term “Best Management Practlces” (BMPs) is used for any practlce meant to control
“and manage the quality or quantlty of urban runoff (Urbonas, 1999). This deﬁmtlon
delmeates ‘stormwater BMPs as structural and nonstructural. Structural BMPs mclude




. 1mperv1ous area, lS not 1ncIudecl m thlS analys;s as very llttle data is’ ava1lable on its cost

“ (Urbonas, 1999), The more. typtcal nonistructural BMPs, mclude such-activities as street
sweeping and public education on the dlsposal of pollutants e. g., 01ls. These methods are
- more difficult to assess. . ‘ : A

.4 2.6.1 Detentlon basms

appropnately, water qv lity an also be controlled to some extent

. The best current source of cost mformatlon is Young et al (1996) Wthh glves cost asa
functlon of* storage Yolume as shown in equatton 4.7 :

C 55 000V° 69
CE)
Where: . A
C = construction cost, 1/99. $
V = volume of basm Mgal

The construction costs have been updated to 1/99 8. Land costs were exolucled ThlS
relationship is plotted in F1gure 4-3. Off-line surface storage for CSO controlsis plotted
-alongside these for comparison purposes. The basis for this relationship is a study done -
for the Metropolitan Washmgton Councﬂ of Governments (Wtegand et al 1986)
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- Retention Pond
= i Detention. Pond L=
- === EPACSO. Storaqe T

| ace units i (Aidjnpt'\ d

storage. avallable is determmed by the dlfference between the he1ght set. as the permanent
pool volume and the height above the top of the weir or outlet structure available, or
freeboard. Because cost depends upon volume, retention basins are more costly in
‘controlling the same amount of peak dlscharge as a dry detentton basin from a quanttty

' "‘standpomt ' : -

The _best avallable cost data on retentton basms 1s found in Young etal. (1 996) which
s cost asa functlon of the total Volume of the pond (not the available storage) Thls

o relatlonstnp i1

e
IR

@9




C ‘constructlon cost 1/994$»
. V volume of pond Mgal

The constmctlon costs have been Updated to 1/99 $ Land oosts were exoluded Thls '
relationship-is plotted in‘ Figure4-3, 'The ba31s for this ‘relationship'is a study done for the
, ‘Metropol an Wash ‘ -Councﬂ of Govemments (Wlegand et al., 1986) The data

The best avallable cost data on 1nﬁltrat10n trenches 18 found in Young ot al (1996), which
gives cost asa functlon of the fotal-volume of the trench This relatxonsmp isver

C=1577%8 |
‘ -9
- Where: L

C = construction cost, 1/99 §
¥ = volume of trench, ft’

The source did not list the data for this relationship. The construction costs have been
- updated to 1/99 $. Land costs were excluded Th1s relatlonshlp is plotted in Flgure 4-4,

: ‘4 2 6 4 Inﬁltratlon basms

Infiltration basins are similar to retention ponds; however, they are. typ1ca11y used in

flatter terrain, and discharge only in low frequency events. Permeable soils: underlymg

the basin and high rates of evapotransplratlon are the major prerequisite for using these

basins, The water typically can only leave via percolat1on into the groundwater or

evapotransplratlon Performance in buffermg runoff water qualify is high; however, from
a quantxty standpoint,-a large-land-area- must-be-used-to-control- 51gn1ﬁcant runoff events.
A maJ or disadvantage is the high mamtenance involved due to cloggmg of the basm
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| The best avallable cost data on ?‘ﬁltratlon basms is found'in Young et al (l 996) whlch ‘

‘gives cost as a ﬁmctlon of the total volume of the basm ThlS relatlonshlp is:

C =15.31%%

Where: :
 C = construction cost, 1/99 $
V Volume of mﬁltratlon basm i

The construction costs have. been updated to 1/99 $ Land costs were. excluded Equatlon

- 4.10 is plotted in Figure 4-4. The basis for this relatlonshlp isa study done by Schueler

(1987) '“The data that™ th1s relatlonshlpwas baseduponwere notTeported e

4. 2:.6.5 Sand ﬁlters

” Sand filters remove sediment and pollutants from runoff Usually the ﬁlters have a.-
presettling chamber to induce settling of the Jarger solids that would typically clog the

- (4-10) -
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ar delther AT
y good n space-

Water qualxty mlets are: mlets modxﬁed for. the control of some- sohds~ 011 and grease
" Theseare sometimes referred-to as°0il 4nd grit separators. Accordmg to Urbonas ( 1999)
the performance of these devices has not been very good

: Grassed swales are. vegetated channels used in heu of the tradmonal concrete curb and
gutter typlcal of urban areas. Pollutants are. removed through filtration by vegetation,
settling; and infiltration into the soil.(Young:et 4l., 1996). The performarice of these:

_Systems’is hlghly vanable The use of swales is ot tecommended in dense’ urban areas.
where space is at a premium, or in commercial/industrial areas - where contamination of
groundwater can occur due to oils and grease in the efﬂuent (Urbonas 1999).

The best available cost data on grassed swales is found in Young et al. (1996), in ' which
cost is found:to vary-as follows:

C=KL
. e 412
i Where: »
k C = construction cost, 1/99 § .
L = length of swale, ft
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highly variable (Young et al., 1996) "
4.2.6.11 Nonstmctnfal BMPs |

Nonstructural BMPs mclude such management pracnces as street sweeping,. and
‘educational programs, e.g., on oil recycling. Although important benefits may result

from these activities, they are typ ally difficult to measure -and when measured; usually
“+i-the constituent measured: maf'h e ot a. causal rélationship witl iable that directly..
-affects receiving water quality:(Urbonas, 1999). ecause of their indirect nature, detaﬂed
. ‘cost"nformatlon is not ava11ab1 Heane_v j et al., 19980)




Sl wphosphorus total nltrogen zm’ ,
~sources Urbonas (1999) however, cautlons the tise ‘of the table alone he argues that the
definition of “effectrveness is fundamentally flawed, as itis typrcally a snapshot in tlme,
and 1gnores the: performz_mce of the control over tlme, and the Vanablhty of mamtenance

" Bacteria

N/A

e /A

N/A

Tifiltration Basi | 0-98 | 0.75:| 070 | 0499 | 0:99 -|.0:90 C75-98

| BercolationTrench |~ ‘o8 | 6575 e0:70.° | 9598 | wa | 90 | 98

RefentionPorid | 9l |- 0-79 | 0-80 | .71 [ 9-95 | 069 | WA

Exténded Detention - | 50-70 | 10-: 4 10220 30607 | 75-¢ y | NA + 50-90

N/A

CN/A

'Urbonas (1999) advocates a more desrgn-onented approaoh in assessmg control

performance. An example of this approach is found in Table 4-2. - While subjective, this

approach does provide the designer with enough information to evaluate the control -

under a wider range of conditions than the regiilatory approach found in-Table 4.1.

However; much more work nieeds to be-done-in this area to properly assess the expected
_ benefits of the BMP control in question.
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: Table 4-2 An Assessment of Desngn Robustncss Technology for Several BMPs (Urbonas, 1999.)
s Rk : - Removal of Constituents in |

: Hydraullc : _‘Stormwater ‘ -all De
A Structural BM Desngn ; "TSS':- Dlssolved b Robustness
Swale . High | .Low-Moderate -| None <Low:"" " | Low
Buffer-(filter) strip” Low — Moderate ' | Low - Moderate - None-Low . {Low " 7L
| Infiltration basin® .Low-High- | High" | Moderate - High | Low ~Moderate |
Percolation trench * Low = Moderate |'High' '.Moderate High' | Low!=Moderate ]

‘Extended detention (dry)

High

1 Moderate:

“High |

| High

‘ ""v.‘-'*Moderate‘#l-'l{igh_ “Noe -
| High - SR

Retentxon pond (wet)

|| Moderate — High:

-Moderate = Higﬁﬁ Low -

: Moderate 'ngh‘_'ﬂ

Low:-Moderate |

Moderate - High

: “Low Moderate “fiLow il

: Low <~ Moderate -

- cost the annual operatm vand mamtenance cost for each control | LCA is then compared
-to the beneﬁts of the control ' : :

S
A




overflow TR
5, Operation and maintenance costs for CSO controls (Adapted from US EPA 1993). :
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- them to a proposed des1gn By automatmg the de51gn ina spreadsheet model many
different designs can be evaluated, -

5. 1 Case Study

_ Durmg the hterature review, several urban stormwater des1gn case studles were evaluated .
 to determine if any of them were suitable to demonstrate process-level cost estirhation. -

'Tohobanoglous 1981 presents caleulations for desxgnmg samtary and storm sewers for
the same study area. The. total area i 'pprox1mately 106 acres. - The topography of the

. study area is shown in Flgure 5] hest patt of the dramage‘area is‘on the north

de. oes‘to a local brook. The layout of the storm, sewer system

ire study area'is divided into 54 sub-areas that range in

eet was; desxgned to-: mcorporate dll of the

id etror. The. calculatlons are- presented in

; _‘ below .

- necessary mformatlon for'.
tables 5. 1 5.2 a' "

5 1 1 C‘alculate the deszgn ﬂow.s‘ mto the dramage system
Table 5-1 con31sts ot 69 rows and 20 columns Each row.designates a link i in the

dramage network The land use for the total area is. shown in Figure 5-3.. Total land use
consnsts of the mlx of usesj shown in ‘abls :5-2 The dwelhng umts/acre for each hnk is

bratich. Column 13 15 the permeable‘-area ‘withiti ] 1
impervious area. Based upon the land use, through a lookup table a runoff coefﬁment is
assigned in column 14, A cumulatlve runoff coefficient is caloulated in- column 15.
Coltimn 16 is computed by assummg an initial flow time of 20 min, and sux
preV1ous link in the branch’s time in colu Colum 1 . ’d by the
distance in column 5 by the Manning velocﬂy for the des:gn plpe dlameter Coliitrin 18 is
~the-sum of columns-17-and-16.Column.-19-is-the-rainfall-intensity- for_the_given. time in
column 18. Column 20 is computed by the Rational Method, to be explamed later
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(elevatlons in meters* 1 m

3. 28 ft)
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‘Flgure 5-3. Study aréa land use (Adapted from Tchobanoglous, 1981)
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sand Uses -‘m‘?Ha'i)p)‘?‘Ac'rjes "

. Area
: e : -”(acres)
Reésidential, low:density . " 208 |"
Residential, medlum densny‘ o BT
Apartments 1
Commercial . _
Total

" 1 The exp cted peak runoff is calculated usmg the Ratxonal Method or

Q=Cid
‘ . N ‘ : " (5-1)

Where :
Q = estimated peak flow, ft'/s :

0= ramfall 1nten51ty, in./hr v
4= contnbutmg dramage area, acres




' Table5-4 'Rﬁnq f Soéfficients ‘fo‘r Various Are’ﬁs“
1 Descrlptlo B :
Lk |D|rectly connected lmperwous area" Lot
[Other impervious.area - T 007
. [Pervious areas Soul Type' N P

age of the runoff

concentratlon is:

. t.c. = S
' (5-2)
where '
1, = time of concentration, min
{, = time to inlet, min
{, = time in pipe, min
The flow time in the pipe is simply
¢ =L
t, =4/
(5-3)

where

L =length of pipe, ft
v = velocity, ft/s

However, it is less clear how to estimate the inlet time. For urban areas, inlet times from
'5-20 min are used. Following the Tchobanoglous, 1981 protocol, 20 min is used here as-
the mlet time.
[
‘ ~Inten51ty-durat10n-frequency (DE)-curves for-Boulder,-CO-and Houston, TX are.shown
in Fxgures 5-4 and 5-5 (Bedient and Huber, 1989). ‘A summary of the values of mtenSIty
for 20 mm in duration for Boulder, CO and Houston TX is: presented in Table 5-5. ’
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Flgure 5-5 Intens1ty-d uratlon-frequency curves for Houston, TX (Bedxent and Huber 1989)

~(Reprinted by- permxssmn of Pearson Educatlon, Inc. Upper Saddle Rlver, New. Jersey). .




S and Houston TX

Recurrence Interval Boulder, CO Houston, TX
L yrs) oL . (inJhy) - - (in./hr) °

[

5 | 28 . | ;4.7_
0 | 89 | 56
25 |- 457 681 b

L for the 100-yr stornd. -k 8
initial calculations.. The des1gn recurrence 1nterva1 can then be varxed to see 1ts effect'on -
total cost . ‘

. 8
pife

v

e BT

ntensity, indhr

. =t Bouldar

= ¢ Houslon

40 50 60 70 80 ‘90 100
Recurrence iriterval, B )

& . ’ Figure 5.6. Intensmes vs. recurrence interval for Boulder, (&0 and Houston, X for a ZO-mm
‘duratiof. :
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In’ténsrty:Duref"an-'y'Fr,equer_ltc'_:y (IDF) ehrves'ea_rr ’ibe,éil_p;})rr_);q_rrrétegl by eq tlonsof the

i ”where

i '—;ramfall 1nten51ty, m /hr |
t= tlme of concentratlon mm
kb= parameters

curve through two

" Table 5—6 IDF Curve Par

5 | 17.234 [ 061
10 .. ] 25.072 |.=0.
25 "29.655 | —0.65:

50 ].33127 [ =06
100 38.796

Using approximating equations allows the design intensity to be easily récélculated as the
time of concentr-ation changes..

. -The-estimated-peak-flow.rates-using- the Rational Method are. shown in the lacholumn Oof
‘,'Table 5-1. A much better way to: estlmate peak flows is to- use real 4storm hydrographs :
1ator such as the
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in Table 5-7. Usmg thls template the ehglneer selects from among 20: ava1lab1e sewe
sizes and 20. assumed slopes. ‘It is’ convement to number these options 120 and. then u
! ookup table to mput the assocxated plpe dlameters and slopes "The de31gn

““diameter 15 restrlcted such that the capac:lty'of ‘apipe is not exceeded. Nextthe ratlos’ of " -
- (/@) are calculated in column .16, which then leads to.the v/, in column 17 using the
ratios for a partlally full p1pe The velocxty of the plpe ﬂowmg full is calculated by :
dmdmg thiefull flow rate in columin12: ‘by-the cross ‘sectional area of the ‘pipe(function of -
, ‘the pipe diameter) and 1 is. l1sted in column 17. Column 18 is ve1001ty of the. part’ WLy -full
pipe, calculated from the ratio in. column 16. Details of the p1pe hydrauhcs are descnbed

_mMﬂes andHeaney (l9 8):— — e T e
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