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TECHNICAL MEMORANDUM

DATE: December 21, 2017 Project No.: 285-10-17-13
SENT VIA: EMAIL

TO: Manu Dhaliwal, City of Yuba City

FROM: Natalie Muradian, PE, RCE #84895

REVIEWED BY: Doug Moore, PE, RCE #58122

SUBJECT: Yuba City Basin SWRP—Multiple Benefits Evaluation Methodology

This Technical Memorandum (TM) presents the Yuba City Basin (YCB) Storm Water Resource
Plan (SWRP) multiple benefits evaluation methodology.

This TM includes the following sections:

e Planning Area Watershed
e SWRP Project Categories
e Quantitative Evaluation Methodology

e Ranking and Prioritizing Projects
PLANNING AREA WATERSHED

The planning area watershed (PAW) for this study was defined by West Yost Associates in the
Stormwater Resource Plan Planning Area Description, Map, and Boundaries letter to Manu
Dhaliwal dated November 28, 2017. Figure 1 of that letter defined the planning area, and it is
reproduced as Figure 1 of this TM.

SWRP PROEJCT CATEGORIES

As discussed in the revised Eligibility and Feasibility Screening of Initial Projects letter to Manu
Dhaliwal (dated December 11, 2017), 26 Initial Projects were submitted for inclusion in the SWRP
and were grouped and consolidated to a list of 23 Initial Projects. The grouped and consolidated
Initial Projects were screened to a set of 12 SWRP Projects.

The SWRP projects included a mixture of different types of stormwater projects, including
planning studies and implementation projects. The projects were separated into two categories:
plans and studies (hereafter referred to as planning projects) and implementation projects. See
Table 1 for how each of the 12 SWRP projects were categorized.
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E1. Standards for detention basins: Modify
detention basin standards to allow recreational
use of the basin, while meeting flood control,
infiltration requirements, and trash control. Adjust
low flow channel design standards to provide
infiltration.

E2. Standards for Gilsizer Slough: Minimize
erosion, improve side slope, and standardize pipe
inlets into the canal to increase trash capture.

E3. Trash capture master plan: Identify locations
of where trash capture is needed. Include
standards for installing pipes into channels to
control trash sources, and for installing trash
screens in detention basins.

Table 1. Categorized SWRP Projects

Planning Projects® Implementation Projects®

A1. Modify existing detention pond: Gilsizer
Slough North (includes water quality upgrades in
city corporation yard)

A2. Modify existing detention pond: South Yuba
City Improvement District Detention Pond — North

A3. Modify existing detention pond: Pond just east
of City’s Wastewater Treatment Plan

F1. Trash capture project: Walton Pipeline along
Lincoln Road - daylight storm drain and add an
infiltration swale and trash rack

F2. Trash capture project: Onstott Pipeline along
Highway 99 - daylight storm drain and add an
infiltration swale and trash rack

F3. Trash capture project: Add a trash rack at
Orchard and Park.

F4. Trash capture project: Daylight storm drain
and add an infiltration swale and trash rack on
Lincoln Road storm drain

F5. Trash capture project: Add infiltration area and
trash rack on Jefferson Ditch

F6. Trash capture project: Daylight storm drain
and add an infiltration swale and trash rack on
Del-Monte Square Commercial Park Storm Drain

of Initial Projects Letter, dated December 11, 2017.

@  The projects numbers refer to the category and number of the project as identified in the Eligibility and Feasibility Screening

QUANTITATIVE EVALUATION METHODOLOGY

Projects will be evaluated both quantitatively and qualitatively for how well they meet the State’s
Benefit Categories. The State-identified benefit categories are defined in Table 4 of the
California State Water Resource Control Board’s Storm Water Resource Plan Guidelines

(December 15, 2015), and include:

e Water Quality

e  Water Supply

e Flood Management
e Environmental

e Community

WEST YOST ASSOCIATES
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The Technical Advisory Committee (TAC) prioritized the State’s Benefit Categories for the YCB
watershed. The prioritization is shown in Table 2; 1 is the least important and 10 is the most
important. This prioritization was used to calculate the maximum score possible for each benefit
category, also shown in Table 2.

Table 2. Maximum Score for each Benefit Category

Maximum Score Possible for

Categories TAC Prioritization of Category Project Evaluations
State Benefit Categories

Water Quality 8 80
Water Supply 8.1 81
Flood Management 9.4 94
Environment 4 40
Community 54 54

Due to the difficulty of evaluating quantitative benefits from plans, projects included in the
planning category will be evaluated qualitatively based on how well they achieve each of the five
State-identified benefits relative to the other SWRP Planning projects. Planning projects will be
evaluated based on a general idea of what will be included in the plans. Table 3 shows how the
five benefit categories will be evaluated for planning projects.

Implementation projects will have direct impacts on State- and community-identified benefits.
Implementation projects will be evaluated both qualitatively and quantitatively based on how well
they achieve each of the State- and community-identified benefits relative to the other
implementation projects. Table 4 shows the multiple evaluation criteria under each State-identified
benefit category and explains the method of analysis for each criterion. The dark grey rows indicate
a primary benefit, while light grey rows indicate an additional benefit, as defined by the State.

WEST YOST ASSOCIATES n\c\285\10-17-13\WP\4.4_Multiple Benefit TM
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Storm Water Quality Evaluation Criteria for Implementation Projects

The evaluation criteria listed in Table 4 are analyzed using either qualitative or quantitative
methods. While many of the analysis methods listed in Table 4 are straight forward, the evaluation
criteria method for the qualitative water quality parameters need additional explanation:

To calculate the flow per year to each project requires the following steps:

1.

Delineate a tributary watershed to the SWRP implementation project using the City’s
storm drain mapping or site visits.

Estimate impervious and pervious areas of a tributary watershed based on the
tributary land uses. The City’s land uses are shown on Figure 2. The impervious
coverage for each City land use type is presented in Table 5.

Estimate the annual runoff volume based on the annual runoff depth per year, shown
in Table 6.

To calculate pollutant loading and removal for each project requires the following steps:

1.

Estimate the pollutant load using the typical pollutant concentration shown in Table 7
multiplied by the annual runoff volume.

Estimate the volume of infiltration using saturated hydraulic conductivity for each
BMP and estimate the percent of pollutant removed through infiltration, shown in
Table 7.

Estimate the volume of flow through each project (by subtracting out the infiltration
volume) and estimate the pollutant load reduction for each project by multiplying the
pollutant load by its associated removal percentage, shown in Table 7.

For trash removal load reduction calculations: The trash load rates are available by
land use type, and are independent of the runoff volume. Consequently, the trash load
is estimated by multiplying the area of the tributary land uses by the trash generation
rates. Table 8 has trash generation rates by land use.

Land Uses and Impervious Percent

Subsheds and the percent of the subshed that is impervious and pervious will be delineated for
each project site. Typical impervious percentages for various land uses are provided in Table 5.
Figure 2 shows land uses in the City.

WEST YOST ASSOCIATES n\c\285\10-17-13\WP\4.4_Multiple Benefit TM
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Table 5. Typical Impervious Percent for Land Uses
Commercial and Services 90
Industrial/Manufacturing 85
High Density Residential 70
Public, Government Facilities, K-12 Schools, Mixed Use 50
Low Density Residential 40
Urban Parks 5
Agriculture/Open space/Vacant 2

Annual Runoff Volume to Project Site

The runoff depth to a project site per year will be estimated using the mean annual precipitation
depth and subtracting out the infiltration and depression storage. The annual runoff depth for
impervious areas depends on depression storage. A depression storage value of 0.1 inch per storm
was used for impervious surfaces. The annual runoff depth for pervious areas depends on both the
depression storage and infiltration. A depression storage value of 0.35 inch per storm was used for
pervious surfaces. Infiltration capacity depends on the hydrologic soil group (HSG) in the
watershed, so a different runoff depth was estimated for each HSG. Figure 3 shows HSG for
the PAW.

Table 6 shows the annual runoff depth for each HSG and impervious areas. This runoff volume
will be used in conjunction with the inflow concentrations in Table 7 to estimate a pollutant loading
to the site.

Table 6. Annual runoff depths and parameters

Impervious Pervious Area, Pervious Area, Pervious Area, | Pervious Area,
Area HSG A HSG B HSG C HSG D
Mean Annual
Precipitation, 19.5
infyear
pression 0.1 035 0.35 0.35 0.35
orage, in
niiration ra1e, | ot applicable 0.35 0.19 0.11 0.08
Annual Runoff 19.27 1.6 2.6 3.8 4.7
Depth, in/year

Pollutant Concentrations

Table 7 has pollutant concentrations found in urban stormwater runoff averaged from a variety of
land uses that are used to estimate the benefit the SWRP projects will have on water quality.
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Table 7. Average Inflow Concentrations for Urban Stormwater Runoff Pollutants and
Percent Removals for LID

Average Percent Removal for BMPs

Average
Storm Water Inflow Wet Dry
Contaminant Concentration Swales Basins Basins Infiltration Source
. WE&REF,
fqe‘j'l'_me”t - TSS, 47.0 16% 78% 67% 90% | 2016
9 CWP, 2007
Fecal Coliform, o o o o/ (b) WE&RF,
MPN/100 mL 4857.1 10% 70% 76% 90% 2016
WE&RF
(a) ’
roavy Metals™, 725.7 21% 59% 36% 76% | 2016
g CWP, 2007
rTn‘;th' Nitrogen, 13 30% 27% 10% 42% | CASQA, 2003
L‘;tfl‘_' Phosphorus, 0.2 38% 60% 19% 65% | CASQA, 2003
Polychlorinated
biphenyls (PCBs), 14.5 16%® 78%®) 50% 90%®) CSN, 2015
ng/L
Polyaromatic CSN. 2015
Hydrocarbons 9600.0 62% 78% 22% 90%®) NSCiEP 1999
(PAHSs), ng/L ,
@ Heavy metals include total cadmium, total copper, total lead, and total zinc.
®  Values for this percent removal were not found in literature, and therefore were assumed to act like sediment.

The averages for each of the inflow concentrations and percent removals were derived from a highly
variable data set. Using averages is sufficient for the SWRP as the point of this study is to compare
relative performance to develop a prioritization of the SWRP projects relative to each other.

Trash will be evaluated using averages of the BASMAA (2014) trash generation rates. See Table 8
for trash generation rates in urban stormwater runoff.
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Page 10 only evaluate high trash generating land uses

Table 8. Trash Generation Rates by Land Use (Adapted from BASMAA, 2014)

Land Use Average for this study, gal/acre
Commercial and Services 6.2
Industrial 8.4
High Density Residential, Multi-Family Residential, and Mobile 477
Homes ’
1 D HY n 1ol F | o 7
LUVVY LJTI IOILy I\TOoIucCrTiual O T
Commercial/Services for areas with a mean household income of 1141
under $50,000/year® .
“PublictGovernment Facilities 62
YrbanParks 50

@ Yuba City has a median household income of $49,683/year
(http://www.yubacity.net/city _hall/departments/economic_development/community_profile/demographics/)

RANKING AND PRIORITIZING PROJECTS
Tables 9 and 10 illustrate the methodology that will be used to rank and prioritize the SWRP Projects.

e Table 9. SWRP Planning Project Evaluations

— Evaluation Result — The qualitative results of None, Low, Medium, or High.

— Evaluation Points — The points corresponding to the qualitative result, where
None = 0 points, Low = 3 points, Medium = 6 points, and High = 10 points.

— At the bottom of each category is the points total and the normalized score for
each project.

— At the bottom of the table is a Total Project Score, which represents the total of
the normalized score for all categories.

e Table 10. SWRP Implementation Project Evaluations

— Evaluation Result — For qualitative evaluation criteria, this column will have the
qualitative results of None, Low, Medium, or High. For quantitative evaluation
criteria, this column will have the numerical results of the evaluation. A column is
provided for each SWRP project.

— Evaluation Points — For qualitative evaluation criteria, this column will have the
points corresponding to the qualitative result, where None = 0 points,

Low = 3 points, Medium = 6 points, and High = 10 points. For quantitative
evaluation criteria, points from 0-10 will be scaled relative to the other SWRP
Projects. A column is provided for each SWRP project.

— At the bottom of each category is the points total and the normalized score for
each project.

— At the bottom of the table is a Total Project Score, which represents the total of
the normalized scores for all categories.

The SWRP Projects from both Tables 9 and 10 will be combined, ranked, and prioritized based on
the Total Project Score, with higher scores being better than lower scores.
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Yuba City and the California State Water Resource Control Board.
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Table 10. SWRP Implementation Project Evaluations

F6. Trash Capture
at Del-Monte
Square
Commercial Park

A3.Pond just east
of City’s
Wastewater
Treatment Plan

F4. Trash Capture
Lincoln Road
Pipeline

F3. Trash Screen
at Orchard and
Park

A2.South Yuba
City Detention
Pond — North

A1. Gilsizer
Slough North
Detention Pond

F5. Trash Capture

F1. Trash Capture F2. Trash Capture
Jefferson Ditch

Walton Pipeline  Onstott Pipeline

Evaluation Criteria
Water Quality Benefit Category

Evaluation Result Units or
Rating
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- Natural water drainage and

Not Improved, Improved

treatment

- Nonpoint source pollution control. See Priority Pollutants, (i.e. 303(d) List Pollutants) and common storm water conaminants listed

below.

- Sediment, mercury,
Group A Pesticides, and
oxygen demanding

Ibs/year of sediment (TSS)

substances removed
- Chlorpyrifos,
Diazinon, Oxyfluorfen None, Medium, High
- PCBs Ib/year of PCBs removed
- Trash Ibs/year of trash removed

- Heavy Metals (cadmium,

Ibs/year of heavy metals
removed

copper, lead, and zinc)
- Oils and grease
(polyaromatic

Ib/year of PAHs removed

hydrocarbons or PAHSs)
- Total Nitrogen

Ib/year of Nitrogen removed

- Total Phosphorus

Ib/year of Phosphorus removed

- Infiltration

acre-feet/year

Water Quality Points

Normalized Score

Water Supply Benefit Category

None, Low, Medium, High

- Water supply reliability
- Conjunctive Use

Not Improved, Improved

- Water Conservation

acre-feet/year

Water Supply Points

Normalized Score
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Table 10. SWRP Implementation Project Evaluations

F6. Trash Capture
at Del-Monte
Square

A3.Pond just east
of City’s
Wastewater

F4. Trash Capture
Lincoln Road

F3. Trash Screen

A2.South Yuba
at Orchard and

City Detention

A1. Gilsizer

Slough North F5. Trash Capture

F1. Trash Capture F2. Trash Capture

Evaluation Criteria
Flood Management Benefit Category

Evaluation Result Units or
Rating

Detention Pond

Pond — North

Treatment Plan

Walton Pipeline ~ Onstott Pipeline Park

uonenjeAg
21003 Jul0d
uonenjeAg

e
>
—_
(7]
Q
o
=
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o
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=
n
Q
o
=
[
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Pipeline

2100G julod
uonenjeAy

Jefferson Ditch

o
>
=
(7]
Q
o
=
[

Commercial Park

2100g julod

- Reduction of runoff rate/volume

None, Low, Medium, High

- Sanitary sewer overflow reduction

acres of urban floodplain
reduction

- Improved flood protection

number of houses/businesses
protected

- Reduction of flood risk-life and safety

None, Low, Medium, High

Flood Management Points

Normalized Score

Environmental Benefit Category

- Create or improve wetland/riparian

acres

habitat

- Environmental flow (Instream Flow)

Decrease, no change, increase

- Urban green space

Increase, no change, decrease

- Energy use and

Increase, no change, decrease

greenhouse gas
- Restore natural hydrograph

degrade, no change, restore

- Water temperature

Increase, no change, decrease

Environmental Points

Normalized Score

Community Benefit Category

- Employment opportunities

Decrease, no change, increase

- Public education

None, Low, Medium, High

None, low, medium, high

- Community involvement
- Public use / recreation

acres

Community Points

Normalized Score

Total Project Scores
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Figure 2

Existing
Land Uses
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