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From: Ken Susilo and Megan Otto, Geosyntec Los Angeles

Subject: J2J3 SMB EWMP — RAA Summary
Geosyntec Project: LA0294

1 RAA APPROACH AND METHODOLOGY
1.1 Introduction

The National Pollutant Discharge Elimination System (NPDESinidpal Separate Storm
Sewer System (MS4) Permit No. R4-2012-0175 (Permit) was adopteehitber 8, 2012 by the
Los Angeles Regional Water Quality Control Board (Regional Board) became effective
December 28, 2012. The purpose of the Permit is to ensure the MIS#ks Amgeles County are
not causing or contributing to exceedances of water qualityctblge set to protect the
beneficial uses in the receiving waters in the Los Angeles region.

The Permit allows Permittees to customize their stormvwatsgrams through the development
and implementation of a Watershed Management Program (WMP) Bnfeanced Watershed
Management Program (EWMP) to achieve compliance with recewatgr limitations (RWL)
and water quality-based effluent limits (WQBEL). Jurisdicél Groups 2 and 3 (JG2/JG3)
include the City of Los Angeles (City), City of Santa MaicCity of El Segundo,
unincorporated areas of the County of Los Angeles (County), and th&ngedes County Flood
Control District (LACFCD), collectively referred to as tBanta Monica Bay (SMB) EWMP
Group (SMB EWMP Group), submitted a notice of intent (NOIji¢velop an EWMP in June of
2013 to fulfill the requirements of the Permit.

In June of 2014, the SMB EWMP Group submitted the SMB EWMP Work flahe Los
Angeles Regional Water Quality Control Board (Regional Board) (©@ityLos Angeles,
LACFCD, County of Los Angeles, City of Santa Monica, and Cit{lbSegundo, 2014). The
EWMP Work Plan detailed the proposed Reasonable Assurance ApgRAA) to addressing
the identified Category 1, 2, and 3 water-body pollutant combinatiomss rniemorandum is
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intended to provide a summary of the RAA approach for both wet andeather, including

any refinements to the approach since the June Work Plan supasttevell as to present
guantitative and qualitative analyses to demonstrate reasonablangsstirat the load reduction
targets will be met by the compliance deadlines for the ifilethtiwater-body pollutant

combinations.

The SMB EWMP Work Plan identified the water-body pollutant corations (WBPCs)
summarized imMable 1L Of these, wet weather bacteria in Santa Monica Bay and Stotica
Canyon Channel, as well as wet weather lead in Santa MonigaiC&hannel are addressed
guantitatively through water quality modeling of proposed non-structana structural
(distributed and regional/centralizZ§dest management practices (BMPs). The other WBPCs
are addressed qualitatively herein.

Table 1. Water Body Pollutant Prioritization
Category Water Body Pollutant Compliance Deadline

SMB Beaches summer dry weather 7/15/2006 (Final: Single sample summer AEDS)

bacteria

7/15/2018 (Interim: 50% single sample ED reductiq
SMB Beaches Wet weather bacteria| 7/15/2021 (Final: Single sample AED)
7/15/2021 (Final: Geometric Mean [GM])

11/1/2009 (Final: Single sample winter AEDS)

3/20/2016 (20% load reduction)

3/20/2017 (40% load reduction)

Debris 3/20/2018 (60% load reduction)

3/20/2019 (80% load reduction)

3/20/2020 (100% load reduction)

Although the TMDL lacks a formal compliance
SMB DDTs schedule for the WQBEL, the TMDL Executive
Summary does state, “The time frame for attainmeht
of the TMDL targets for the rest of Santa MonicayB
SMB PCBs (other than the Palos Verdes shelf) is 11 years for
DDT and 22 years for PCBs.”

Lead NA

Winter dry weather

SMB Beaches .
bacteria

1 SMB Offshore/
Nearshore

j*)

Santa Monica
Canyon Channel
Santa Monica
Canyon Channel

Indicator bacteria NA

! Centralized BMPs are defined as large-scale cartsgiustructural BMPs intended to treat runoff fr@am
contributing area composed of multiple parcelsymadly on the order of 10s or 100s of acres (anem@lly but
not necessarily funded by multiple agencies). Regli@MPs are defined as centralized BMPs that egutuce the
85" percentile storm.
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3 None None None

1.2 Scope

This memorandum describes the results from the reasonable mssanaalysis for the SMB
EWMP Group, conducted as part of the draft EWMP. This deliversbintended to satisfy
Tasks 4.3 and 4.5.4 of MWH Subcontract No. S10503614-100306-OM.

1.3 Terms of Reference

This work was conducted by Geosyntec Consultants, Inc. (Geosyotethef SMB EWMP
Group agencies. This work was managed and conducted by Ken SodildMegan Otto,
respectively. Peer and senior reviews were conducted by Bripfe Ablegan Otto, Brandon
Steets, and Ken Susilo in accordance with Geosyntec's quality asspodoies.

1.4 Limitations

The professional opinions and recommendations expressed in this aneonor are made in
accordance with generally accepted standards of practicevared based largely on source
information provided by others. No other warranty is either egpcesr implied. Geosyntec is
responsible for the recommendations contained in this report basth@ data and information
relating only to the specific projects modeling discussed hefgeusyntec is not responsible for
use of the information contained in this report for purposes othertliogse expressly stated in
this report namely the RAA in support of the SMB EWMP. In the event that tteeohanges in
modeling assumptions, including the design or location of projectddthabt conform to the
projects as described herein, Geosyntec is not responsibleek® thanges. Geosyntec is not
responsible for any conclusions or recommendations made by otieed bpon the data or
conclusions contained herein unless given the opportunity to review tigecoacur with them
in writing.

2 REASONABLE ASSURANCE ANALYSIS APPROACH
2.1 Consistency with Regional Board Guidance

The approach described below, including model selection, data inpiitsal ccondition
selection (98 percentile year), calibration performance criteria, and oumes (presented in
the EWMP Work Plan and below) have all been selected for stensy with the Regional
Board RAA Guidance Document (Regional Board, 2014).
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2.2 Reasonable Assurance Analysis Approach - Dry Weather

Demonstrating “reasonable assurance” of compliance with agther limits for the SMB
Beaches Bacteria TMDL requires a methodology that accountsdioy factors which cannot be
accurately modeled based on urban runoff processes alone (Thoge 28113), despite the
extensive summer-dry and winter-dry weather beach-spegibaitoring datasets that are
available. Therefore, to perform the RAA for dry weather fer §MB EWMP Group area, a
semi-quantitative methodology has been developed to follow a peompliance structure, as
independent lines of evidence for demonstrating that MS4 dischargebk ramiube causing or
contributing to receiving water exceedances at the beacleesuse fecal indicator bacteria
(FIB) are considered the “controlling” pollutants of concern during wleather in the SMB
EWMP Group area (i.e., if MS4 discharges are compliant foteba during dry weather, they
will be compliant for all TMDL and 303(d) pollutants during drgather), the methodology was
developed to focus on bacteria. The following criteria form tlep@sed dry weather RAA
methodology. If one criterion is met for each Coordinated Shorelioeitbting Plan (CSMP)
compliance monitoring location (CML), then “reasonable assuransetonsidered to be
demonstrated. This methodology was presented to Regional Boardrstafiril 9, 2014, and
verbal feedback received at the time was supportive.

1. A dry weather low flow diversion or infiltration system is leghtat the CML. To meet
this criterion, any such system should have records to show tlstctnsistently
operational, well maintained, and properly sized so that itfectafely eliminating all
freshwater surface discharges to the surf zone during year-round dry weather day

2. There are no MS4 outfalls owned by the SMB EWMP Group Agengitsn the
CML’s drainage area, and therefore MS4 discharges could not bebating to
pollutant concentrations at the CML.

3. The allowed dry weather (summer and winter) single sampkedance days are based
on an antidegradation approach at the CML. If so, this is a resulieoRegional
Board’s TMDL analysis which found that existing water qualitynditions at this
compliance monitoring location are acceptable and to be nredté.e., no exceedance
day reduction needed).

4. There are no non-stormwater MS4 outfall discharges within Me’'<Cdrainage area.
For this criterion to be met, supporting records from the nomastater outfall
screening program should be supphed.

2.3 RAA Approach — Wet Weather

The wet-weather RAA process consists generally of the following steps:
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X
X

Identify WBPCs for which the RAA will be performed;

Identify the MS4 service area (exclude lands of agencies not party EWVWNE such as
Federal land, State land, etc.);

For each CML analysis regidfFigure 1, agency representation Attachment A),
develop target load reductions (TLRs) fof"qrcentile year based on Permit
requirements and Regional Board guidance;

Identify structural and non-structural BMPs that either were impiéedeafter applicable
TMDL effective dates or are planned for implementation in the future;

Evaluate the performance of these BMPs in terms of annual pollutant loatdaesiuc

x Compare these estimates with the TLRs; and

X

Revise the BMP implementation scenario until targets are met.

TLRs, as discussed previously, represent a numerical exprestithe Permit compliance
metrics (e.g., bacteria AEDs for wet weather) that lmarmodeled and can serve as a basis for
confirming, with reasonable assurance, that implementation ofrtipeged BMPs will result in
attainment of the applicable WQBELs and RWLs in the Permit.

2 SBPAT input files represent the following CML arsily region under different IDs: Modeled 2-05 represe-
06, modeled 2-06 represents 2-05, modeled 2-04_2f@@sents 2-04_2-05, and modeled 2-05 2-07 rep®ef-
06_2-07. CML analysis region results were postessed and attributed to the correct CML analegigon.
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Figure 1. Modeled CML Analysis Regions within the SMB EWMP Group
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2.3.1 SBPAT Model

The recommended RAA approach leverages the strengths of thelypwailable, Permit-
approved, Geographical Information System (GIS)-based model thatready been developed
for the region: the Structural BMP Prioritization and Analybtol, SBPAT. The following
describes the rationale for utilization of this model for the wet we&Aév.

SBPAT is a public domain, “open source,” GIS-based watertguaialysis tool intended to: 1)
facilitate the prioritization and selection of BMP projectpofunities and technologies in
urbanized watersheds; and 2) quantify benefits, costs, variahititypotential compliance risk
associated with stormwater quality projects. The decision t&SBSAT for the SMB EWMP

RAA in the manner described below is based on the model ciéipabénd the unique
characteristics of the SMB, specifically:

1. Modeling of SMB hydrologic and watershed processes SBPAT utilizes EPA’s
Stormwater Management Model (SWMM) as the hydrologicirengand SBPAT has
been calibrated to local rainfall and Santa Monica BayiBf stream flow gauges,
confirming the ability to predict stormwater runoff volumes on an annual; basis

2. SMB pollutants of concern and their compliance metric expgssion— SBPAT has
been utilized for planning applications related to Bacteria TMidmpliance (and
specifically exceedance-day predictions, based on SMB iajiterincluding a
demonstrated linkage of load reduction to exceedance days;

3. Availability of new open space water quality loading data- Recently developed Event
Mean Concentration (EMC) data are consistent with SBPAT and aleoeupdated to
reflect new data developed in SMB as part of this RAA-development;effort

4. Capability to conduct opportunity and constraints investigations— SBPAT is capable
of supporting structural BMP placement, prioritization, and besiefit quantification,
and has been applied for such purposes previously in the SMB EWMB Grea and
other nearby SMB CML analysis regions;

5. Characterization of water quality variability — SBPAT is capable of quantifying
model output variability and confidence levels, which is a componettieoRegional
Board’s RAA Guidance; and

6. Supports quantification of both structural and non-structural BMPs, and
demonstrates compliance at both interim and final compliancedates — SBPAT's

8 SBPAT is specifically referenced in the MS4 PerRuirt VI.C.5.b.iv and was presented at the first Resmit
Group TAC RAA Subcommittee meetings. Furtherm@&@BPAT has been used for reasonable assurance ignalys
purposes in the Los Angeles region for four TMDLplementation Plans, two WMPs, four EWMPs, and,h@ t
San Diego region, for two Combined Load Reducti@m® and two Water Quality Improvement Plans.
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modeling framework is easily compatible with methods for adargsson-structural
BMPs and provides quantitative results for multiple BMP phasing roiestes

The quantification analysis component of SBPAT includes a number of featuresnobel:

x Calculates and tracks inflows to BMPs, treated discharge, $sghdows, evaporation,
and infiltration at each 10 minute time step;

x Distinguishes between individual runoff events by defining six-hourirmim inter-
event time in the rainfall record (in order to track rain evenmik)le also tracking inter-
event antecedent conditions;

x Tracks volume captured by and bypassing BMPs, and summarizeseemds these
volumes by storm event; and

x Produces a table of each BMP’s hydrologic performance, inguciimcentrations and
loads by storm event, and consolidates these outputs on an annual basis.

Data used for the quantification/analysis module include both fixddstothastic parameters.
The model utilizes land use based EMCs, USEPA SWMM, USEPAf#&an Society of Civil
Engineers/Water Environment Research Foundation (USEPA/ASCBEAMIBRrnational BMP
Database (IBD) water quality concentrations, watershed/Gks dad a Monte Carlo approach

(relying on repeated random sampling) to quantify water quaktyefits and uncertainties.
Model data flow is provided below figure 2.

+ Catchments definition/characterization

FiXﬂi E : Land uses

Parcels
= BMP designs
\ -
e o * Precipitation and hydrology
Variable/ * Land use EMCs

« BMP treatment/bypass volumes

Mm « BMP effectiveness
\ _

* Monte Carlo

|» EPA SWMM

- y

Figure 2. SBPAT Model Data Flow
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Each model simulation integrates Monte Carlo methods that relgpeated random sampling
to obtain numerical results. Model simulations are run 20,000 timesdolate a distribution of
outcomes that can support the definition of confidence levels and quantify variaBGinsistent
with the SBPAT usage, Monte Carlo methods are typically usgidhysical and mathematical
problems and are most suited to be applied when it is diffcwbtain a closed-form expression
or when a deterministic algorithm is not desired. A schematid#/S’s Monte Carlo process

is provided inFigure 3.

Model documentation, as well as links to related technical estemhd presentations, is provided

atwww.sbpat.net

2) Select Storm S, from TMDL
year Y —look up depth of rainfall,
hydrologic response, and BMP
hydrologic and hydraulic

J

3) Estimate pollutant
concentration in Storm §;
from each land use area by
randomly sampling from land
use EMC distributions

LN of Tatal Lead (ugll)

»List of discrete storm performance
characteristics from T
continuous simulation :
1
1
1
!
1
i
1) Continuous simulation i
1
of selected TMDL year Y !
1
1
1
'
1
v

5) Apply percent capture and volume loss

6) Estimate BMP to each modeled BMP

effluent concentration
by randemly sampling
from distributions

4) Calculate total runoff
volume and pollutant load
for each land use; sum to
vield watershed average
concentration for storm §;

7) Sum bypass and
treated flows to yield
load, volume and

8) Repeat steps 2 through 7 for
all storms sequentially within
TMDL year Y; sum individual

9) Repeat steps 2 through 8
for selected TMDL year Y
20,000 times

concentration in Storm storm results to yield annual
S, pollutant load for TMDL year Y

Figure 3. SBPAT Monte Carlo Method Components
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2.3.2 Spatial Domain

The spatial domain of the RAA includes the CML analysis regiattimthe SMB EWMP area.
Adjustments have been made to account for contributions from ageotiparty to this EWMP
(e.g., State/Federal, Caltrans, etc.) and are described in more detail this document.

GIS layers to be used in SBPAT will include, but not be limited to, the following:

Storm drains

Soils

Rain gauge polygons
Parcels

Land use
Catchments

X X X X X X

SBPAT utilizes a customized version of SWMM for continuously simuogatstudy area
hydrology and BMP hydraulics. Lorigrm, hourly rainfall data and average monthly
evapotranspiration values are used along with land use-linked @tthmperviousness and soil
properties to estimate runoff volumes. Revised and recalibréB&AS database values and
EWMP-defined BMP information are used to estimate the volume of rgeférated from
watershed areas and captured by BMPs. Storm events are indwittaeked for the entire
simulation so that the volumes of runoff infiltrated, evapotranspoagiured, and released (if
applicable) by BMPs are estimated for every storm event. Mowaihfall data from LAX
(NCDC 1D45114) and Sepulveda Dam (NCDC 1D48092) were used in the SMEBREERAA
modeling (sed-igure 4).
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Figure 4. Rain Gauges used in Selection of 8®ercentile Year, Calibration, and/or RAA

The priority WBPCs for the SMB EWMP area, combined with datalability, establishes the
specific WBPCs addressed by the RAA. As previously de=sitriSBPAT links the lonrterm
hydrologic output from SWMM to a stochastic Monte Carlo watealigumodel to develop
statistical descriptions of stormwater quantity and qualibyotigh this approach, the predicted
runoff volumes for each storm are randomly sampled from thetlng storm event runoff
volume record produced by SWMM. Land use-based wet weathergmllEaMC values (see
Attachment B) and BMP effluent concentrations (sé#achment C) for each storm are then
randomly sampled from their lognormal statistical distributidriee runoff volumes (including
volumes treated and bypassed by BMPs), land use EMCs, and BMéheffoncentrations are
combined to determine the total pollutant loads and load reductiensdifference between
existing and posBMP load estimates) for each randomly sampled storm eventpidsedure
is then repeated thousands of times, each time recording the yglohutant concentrations,
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loads, and load reductions for each randomly selected storm é&ventstatistics of these

recorded results are then used to characterize the average)(walues for the annual volume,
pollutant loads, and pollutant concentrations in stormwater runoff froomtikeled area for the

critical year, with and without BMPs implemented.

The International Stormwater BMP Database (IBD) is a cehgmsive source of BMP
performance informationwww.bmpdatabase.oyg comprised of data from a peer-reviewed
collection of studies that have monitored the effectiveness oietywaf BMPs in treating water
quality pollutants for a variety of land use types. Water gupkrformance data from the IBD
were used to develop effluent concentrations (averages and staedations) of the BMPs
and constituents listed ifable 2 As with land use EMCs, the effluent quality of BMPs is
highly variable. To account for this variability in SBPAT, leént quality data were analyzed
and descriptive statistics were generated for use in tbateMCarlo statistical sampling
technique Attachment C contains detailed information on the BMP effluent statistics.

Table 2. BMPs and Constituents Modeled in SBPAT

BMPs Constituents
Constructed Wetland / Retention Pond (with Extended Fecal Coliform (FC)
Detention) Total lead (TPb)
Constructed Wetland / Retention Pond (without Extended | Total suspended solids (TSS)
Detention) Total phosphorus (TP)
Dry Extended Detention Basin Dissolved phosphorus as P (DP)
Hydrodynamic Separator Ammonia as N (NH3)
Media Filter Nitrate as N (NO3)
Subsurface Flow Wetland Total Kjeldahl nitrogen as N (TKN)
Treatment Plant Dissolved copper (DCu)
Bioswale Total copper (TCu)
Bioretention with underdrain Dissolved zinc (DZn)
Bioretention (volume reduction only) Total zinc (TZn)
Cistern (volume reduction only)
Green Roof (volume reduction only)
Porous Pavement (volume reduction only)
Low Flow Diversion (volume reduction only)

@ All constituents are addressed for all BMPs thatvjgte treatment (i.e., excluding those identifiex “golume
reduction only”). Fecal coliform and lead are thdyatwo constituents contained in WBPCs for the SM&/ P,
and as such only results for these constituents asepted in this report.

> Dissolved phosphorus and orthophosphate datasets seenbined to provide a larger dataset and bectnese
majority of orthophosphate is typically dissolveddamany datasets either report dissolved phosphorus
orthophosphate, but not both.
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2.3.3 90" Percentile Year Definition

Consistent with the SMB Beaches Bacteria (SMBBB) TMDid ahe Regional Board RAA
Guidance Document, the RAA was performed on tHe@gcentile critical year. This year was
determined by evaluation of local rainfall records for all foW NP Groups located along Santa
Monica Bay over the 1989 to 2011 period of record, evaluating “TMDL Yeardefined by the
SMBBB TMDL (i.e., November 1 — October 31). Of the local rainggsievaluated, the Los
Angeles County Pacific Palisades rain gauge (D491) Kspa&re 4) was determined to be the
most representative of the SMB EWMP Group area and etevestinge. The rainfall record was
analyzed to determine the"®percentile year based on both the number of wet days (ddys wit
>=0.10-inch for rainfall and the three days following, per the SMBBHEDL) as well as total
annual rainfall. Tables 3 and 4below presents these results. Thé' @@rcentile year was
determined to be 2005 based on number of wet days, and 1995 based omtathkrainfall.
1995 was selected to be the most conservative of these two pearssé while it is the 80
percentile year based on total annual rainfall, 1995 also had wetrdays than 2005 (SMB
EWMP Group, 2014). Therefore, the RAA was performed on TMDLr y&®5. Although
detailed results are only provided for the SMB EWMP Group, tH® f@centile year was
determined to be 1995 across all four SMB EWMP Groups (SMB, Ngatita Monica Bay
Coastal Watersheds, Beach Cities, and Peninsula).

Table 3. Rainfall Summary at Pacific Palisades Precipitation Gauge

TMDL Total
Pacific Palisades Gauge Year | Wet Days* | Rainfall (in)

h . .
90" Percentile TMDL Year using Number of Wet 2005 -8 36.6
Days

h . .
90" Percentile TMDL Year using Total Annual 1995 86 33.7
Rainfall

*Compliance with the wet weather SMBBB TMDL is based on the bamof allowable
exceedance days.

Table 4. TMDL Year Precipitation Summary, with respect to calculated9d" percentiles

Annual Rainfall
TMDL Year Annual Wet Days TMDL Year Depth (in)
1998 119 1998 40.8
1995 86 2005 36.6
2005 78 1995 33.7
90" Percentile 78 90" Percentile 33.1
2011 78 1993 30.8
2004 74 1992 21.8
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Annual Rainfall
TMDL Year Annual Wet Days TMDL Year Depth (in)
1993 67 2011 215
2010 65 2001 20.7
1992 60 2010 17.7
2009 58 2003 16.8
2006 57 1997 16.1
1989 56 2004 15.8
1994 52 2008 15.3
1999 52 2000 14.6
2000 49 2006 14.5
2003 49 2009 13.0
1996 47 1991 11.7
2001 47 1996 11.4
2002 47 1994 10.3
2007 45 1989 9.5
1997 41 1999 7.3
2008 41 1990 6.7
1990 38 2002 5.3
1991 36 2007 3.9

2.3.4 Hydrologic Calibration

The hydrology component of SBPAT was calibrated for the onlytitmtan the entire SMB
watershed where all data requirements (daily flow, hourly pitation, and daily beach bacteria
concentrations) were met - the Topanga Creek CML analysis regiontidéo SMB areas have
sufficient data available. The Topanga CML analysisoreg located on the western edge of
the SMB EWMP Group area.

Since primary output for SBPAT includes annual volumes and pollldads, the calibration
focused on accurate prediction of annual discharge volumes fromoffenda CML analysis
region outlet, with estimated baseflow removed. Hourly rainfall elsee used for the nearby
Lechuza Patrol Station #72 gauge (gauge reference ID 882H5igure 4 in Malibu, with these
data adjusted upward based on an annual rain depth ratio behedsgtter elevation Topanga
Fire Station #69 gauge (gauge reference ID 6) and the coasthliza gauge. Los Angeles
County’s Topanga Creek streamflow gauge (gauge referen€&40-R) was used to estimate
measured annual discharge volumes for comparison with modeled volumesffétieve
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impervious percentage for the open space land use category arshttinated hydraulic
conductivity of all mapped soil types served as calibration parameters

Previous hydrologic calibration reported in the SMB EWMP kVBlan (City of Los Angeles,
LACFCD, County of Los Angeles, City of Santa Monica, and City oSEgundo, 2014) was
refined to include additional precipitation and streamflow data. r€fieed calibration used a
vacant undifferentiated land use effective imperviousness value pérdent. The refined
calibration required the evaluation of various saturated hydraulic cowitiy multipliers that
would result in increased model runoff (i.e., each soil type’s ofligiydraulic saturated
conductivity was multiplied by the same value). The calibratvas performed iteratively with
multipliers ranging from 0.1 to 2.0 until the average annual modelagdmeolproduced an
acceptable error value when compared to the average annaalazbsolumes. A multiplier of
0.20 was selected as most appropriatéigure 5 is a depiction of the refined hydrologic
calibration results, including the 0.20 saturated hydraulic conductiwidyiplier. The emphasis
of the calibration effort focused on accurate, unbiased predictiofnasf-extreme” annual
conditions (annual volumes exceeding a 25-year frequency, 4 perobabpity, were excluded
from the calibration effort). Based on available data, the pesfochlibration was 12 years,
between 2001 and 2012, with water years 2005 and 2008 excluded due to outhangletv
measurement results. These calibrated input parametersvakre used throughout all SMB
watersheds in the wet weather RAAs.
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Figure 5. Annual Runoff Volumes for Topanga CML Analysis Region: Modeled vs
Observed, 2001-2012

Following calibration, average relative prediction error (orpbecent differences between the
average annual observed and modeled annual runoff volume) was cedltolbés-0.24 percent.
According to the Regional Board’s RAA Guidance Document, whichagsed on Donigian,
2000, SBPAT model performance with respect to hydrology @&suw@trof this calibration is in
the “very good” category.

2.3.5 Water Quality Calibration

The RAA Guidelines require water quality calibration based onlayai monitoring data from
each CML analysis region over the most recent 10 years. Howewbe SMB EWMP CML
analysis regions, freshwater (i.e., mass emission type) miogitstations with fecal coliform
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datd are not available from a recent 10 year period. Thereforéhra@bn meeting the
guidelines is not possible at this time. After Coordinated Integrli@uitoring Program (CIMP)
monitoring data have been collected, this may be reevaluated tasfghe EWMP adaptive
management process. Also, since a conventional water quality éahibrats not possible at this
time, a validation of baseline exceedance day output was perfofonethe Leo Carrillo
reference watershed using recent beach bacteria monitoringsressildescribed below. The
reference watershed was used for this validation because ithasieof the TMDL Waste Load
Allocations, which these TLRs are intended to represent.

2.4 Wet Weather Target Load Reductions

The process for establishing TLRs of the two pollutants toddeeased quantitatively, lead and
bacteria, are described in the following section.

24.1 Lead

Total lead is listed as a Category 2 WBPC in the Santa Md@ényon Channel (CML analysis
region 2-07) due to the existing 303(d) listing. Currently there W/QBEL established in the
Permit because a TMDL has not been developed, so the@aifToxics Rule (CTR) criteria
maximum concentration (CMC) for total lead of 82 pg/L was used asWhager Quality
Objective for wet weather. 82 pg/L was converted from the dissolvdd€ ©f 65 pg/L by
assuming a hardness of 100 mg/L as CaCO3, a default conversion fa@té®bf and a Water
Effects Ratio (WER) of 1.0. The TLR for CML analysis region 2-07 wésutated as follows:

Target Load Reduction = (Log@kiine— LOadarget) / LOAGaseline
(299 Ibs - 1182 Ibs) / 299 Ibs = 0 Ibs (or 0%)
Where,
Loadyaseiine= V X Caiica = 5,300 acre-ft x 21 ug/L = 299 |bs
Loadager =V X CGwgo= 5,300 acre-ft x 82 ug/L = 1182 Ibs
Vv = modeled total annual runoff in 9@ercentile critical year = 5,300 acre-ft

Ceritical = modeled 90 percentile daily concentration in 9percentile critical year = 21 ug/L

* Fecal coliform data were used to represent alll fiecticator bacteria because it has the most rolaust use and
BMP effluent EMC datasets.
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Cwaoo = Water Quality Objective = 82 ug/L

Therefore, even in the critical year, the TLR for total leaczéso. Furthermore, the 60
percentile daily concentration from CML analysis region 29021 ug/L total lead, which is still
well below the Water Quality Objective of 82 ug/L. Totaldeaductions are reported in this
RAA document for CML analysis region 2-07 (Santa Monica Canyon), beetrexluctions are
not compared with a numeric TLR.

2.4.2 Bacteria

In order to establish the bacteria TLR for each Santa M@ayamodeled CML analysis region,
a new modeling methodology was developed and tested to relaarthal number of modeled
calendar days with rainfall-generated runoff (or “discharge dJays’the expected annual
bacteria exceedance days, which is the Permit’s receivingr \Wmaiit expression for the SMBBB
TMDL (per Permit Attachment M). To be consistent with theEB® TMDL for wet weather,
which established the allowed exceedance day Waste Load Adlesabased on monitoring
results from the Leo Carrillo reference beach, this modetiathodology was first tested on Leo
Carrillo and its Arroyo Sequit CML analysis region for the saonitical year as the TMDL
(TMDL year 1993). The goal of this analysis was to validaterioeleling methodology by
comparing its predicted exceedance days for Leo Carrillo the 17 exceedance days from the
TMDL, for TMDL year 1993. This analysis occurred in three steps:

1. The calibrated SBPAT model, using the nearby Lechuza Paatbisgauge for TMDL
year 1993 (consistent with the TMDL), resulted in 59 discharge days for Arroya.Sequi

2. Based on 2003 to 2013 Leo Carrillo monitoring data, 27 percent of wet weathetes
exceeded the single sample recreational Water Qualityc®lgs on days with rainfall
greater than 0.10-in. In other words, 27 percent of wet weather wlags runoff
discharges might be expected, FIB concentrations at the beach ekttez=dbjectivess

3. Multiplying 59 discharge days by the 27 percent exceedanceriage results in 16
predicted wet weather exceedance days for Leo Carrill@ KDL Year 1993. This
result is within 6 percent of the 17 exceedance days that veteendned through the
original analysis in the SMBBB wet weather TMDL, therefealidating the proposed
exceedance day model prediction methodology.

After validation of the modeling methodology using the reference waterstveals épplied to all
SMB CML analysis regions in the EWMP to predict baseline fbshe 93" percentile year, or
TMDL year 1995. Once baseline exceedance days were estifmatevery CML analysis
region, the exceedance day count was compared with allowed exceealigrs from the TMDL
(i.e., 17 for all non-antidegradation compliance monitoring beachee)defermine the TLR
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necessary for each CML analysis region to meet the allowazkdance days, a virtual retention
BMP was modeled at the outlet of each CML analysis reginis approach was presented to
Regional Board staff on June 6, 2014 and verbal feedback received theingeeting was
supportive.

Each virtual retention BMP included a diversion with a virtual hydeacapacity that results in
in a model-derived bypass frequency (or number of discharge days)g duviDL year 1995
that meets the allowable exceedance day criteria. Each dindssimodeled as a full capture
system. The net load reduction resulting from this BMP scefiaio baseline CML analysis
region load minus CML analysis region load with the diversion systedhretention BMP in
place) for the 99 percentile year (1995), becomes the TLR for each CML analggisn. For
the RAA, reasonable assurance of compliance is established ladneductions associated
with proposed BMPs equal the TLR for each CML analysis region.

In summary, the following approach is implemented to calculateRafor each SMB modeled
CML analysis region (seattachment D for example calculation):

1. Each CML analysis region is modeled in SBPAT for thig Pércentile year (1995).

2. The existing, baseline condition (i.e., without any outlet retefM®) is modeled for
each CML analysis region, resulting in a mean baseliné ¢éetiéorm (FC) load for the
90" percentile year (baseline load).

3. The exceedance percentage of samples collected during daypreaipitation greater
than 0.1 inches is determined for each CML analysis region’s receiving wate

4. The allowable number of discharge days for each CML aralggion is calculated by
dividing 17 TMDL allowable exceedance days by the exceedamoentage calculated
in Step 3.

5. Aninstream diversion to a large virtual retention BMP at the ocottleach CML analysis
region is iteratively sized so that it only bypasses during the aurob allowable
discharge days determined in Step 4.

6. Each diversion and virtual retention BMP is then modeled in SBBAFaduce a mean
FC load for the 99 percentile year (allowed load).

7. For each CML analysis region, the difference between thdirmassad (step 2) and the
allowed load (step 6) results in a TLR for thd"gfercentile year, which is the target load
reduction required to meet the 17 allowable TMDL exceedance days for wet weathe
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2.5 Validation of Using Annual Loads to Predict Exceedance Day Reductions

A second methodology validation step was performed to demonstnatiner modeled annual
fecal coliform loads were indeed predictive of the compliancetriop or annual beach
exceedance days for all fecal indicator bacteria. Forehatmodeling, verifying the linkage
between modeledecal coliform loads(i.e., discharged from the watershed outlets) and total
observed wet weath@xceedance day@ the ocean, based on the REC1 beneficial use daily
maximum Water Quality Objectives) is important to establisasonable assurance that the
ocean monitoring locations will be in compliance with the Pelimits for the SMBBB TMDL.

To establish this linkage, an analysis was conducted using steonedinitoring data at Topanga
Canyon (SMB 1-18) between 2005 and 20E3gure 6 illustrates that decreasing fecal coliform
loads should result in measurable reductions in exceedance daykagtitete is a reasonable
correlation between total annual modeled fecal coliform loads aataohual observed wet
weather exceedance days. Each point shown represents one TMDL year.
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® This CML analysis region is 88% open space and whssteel for water quality validation due to it beitige
hydrologic calibration CML analysis region as wedl laecause it hadaily shoreline monitoring data, which was
necessary in order to have a sufficiently robusaskttof annual wet weather exceedance days.
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Figure 6. Correlation between Modeled Fecal Coliform Loads and Observeixceedance
Days (each point represents one TMDL year, 2005-2013)

3 MODELING EXISTING, PLANNED, AND PROPOSED BEST MANAGEM ENT
PRACTICES (BMPS)

The section below specifically discusses the general Blslifhimg objectives, methods used to
identify and prioritize BMP opportunities, and inputs and assumgtfor the modeled non-
structural and structural (regional, centralized, and distributed) BMPs.

3.1 BMP Obijectives

The objectives of the non-structural and structural BMPs aesnfost to meet the TLRs in each
CML analysis region in order to demonstrate reasonable assut@tceompliance with the
TMDL WQBELs and RWLs from the Permit will be achieved. Additiorgdals include
reduction of other pollutants to downstream waterbodies, decreagatteebn potable water
and replacement with non-potable water of for irrigation due to tenisarvest/use and
infiltration basin projects, increase in groundwater rechargeaudiltration, and reduction in
dry weather runoff.

3.2 Methods to Identify and Prioritize Opportunities

In order to demonstrate reasonable assurance, BMPs werdiedeiti a prioritized manner.
Prioritization was based on cost (low cost BMPs were pded); BMP effectiveness for the
pollutants of concern (BMPs that had greater treatment efficimdhe pollutant of concern in
a particular analysis region were prioritized over other BYIBnd implementation feasibility as
determined by desktop screening. In general, non-structural BMPs prasritized over
structural BMPs due to their lower relative cost, and therctstral BMPs were identified that
would result in the least cost per load removed. This was acsbheglby targeting land uses
with the highest pollutant loads for bacteria.

The RAA was performed according to the following steps:

1. Assume non-modeled non-structural BMP load reduction (2.5-7.5 percent of baseline
pollutant load);

2. Calculate public retrofit incentives (e.g., downspout disconnects) and igueeat load
reductions;

3. Calculate load reductions attributable to anticipated new peosmppleance activities of
non-MS4 entities (e.g., Industrial General Permit holders and Caltrans);
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4. Calculate planned and proposed regional/centralized BMP load redusdiees on
existing plans and parcel screening analysis;

5. Meet the TLR by backfilling the remaining load reduction with specifi
regional/centralized BMP projects or distributed BMPs assumedaneatcentage of
developed land uses.

Load reductions were evaluated for the interim and final compliance o218 and 2021.

3.3 Non-Structural BMPs

Analyzed non-structural BMPs have been categorized as follSpescific model inputs for
modeled non-structural BMPs, including redevelopment, public reinciintives, and non-MS4
parcels/areas are summarized in tabular format in theseekibn, along with model inputs for
distributed green streets BMPEables 6 through §.

3.3.1 Non-Modeled Non-Structural BMPs

These include a combination of bacteria-targeted, wet weatheresoantrol BMPs that the
SMB EWMP agencies are committed to implementing, sucheasvaste controls (ordinance,
signage, education/outreach, mutt mitts, etc.), human waste soac&edg and remediation
(e.g., homeless controls, leaking sewer investigations, etc.), exthatieet sweeping (e.g., 100
percent vacuum sweepers, increased frequency, etc.), increasbdbasin and storm drain
cleaning, and other new or enhanced non-structural BMPs that tfaegetllutants addressed in
this EWMP. A combined credit of 2.5 — 7.5 percent load reduction (assuaimgan of 5
percent) was applied for all pollutants to represent the cuivelbenefit from all non-modeled
non-structural BMPs.

3.3.2 Modeled Redevelopment

Beginning in 2001, redevelopment projects were required by tmeitRera the Standard Urban
Stormwater Management Program (SUSMP)) to incorporatenstater treatment BMPs into
their projects if their project size exceeded specifiecesholds. The 2012 MS4 Permit
established new criteria for redevelopment projects, regucertain sized projects to capture,
retain, or infiltrate the 85 percentile design storm or the 0.75-inch design storm, whichever is
greater, via the implementation of low impact development XIBBIPs. To account for these
redevelopment requirements, BMPs were modeled in SBPAT asslanthgse-specific annual
redevelopment rates for projects that triggered formerMBRJEquirements or will trigger the
Permit's LID BMP requirementsT@ble 5). These assumed rates were based on redevelopment
data collected in the Los Angeles region.
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Table 5. Assumed Annual Redevelopment Rates

Annual Redevelopment Rate
Land Use (% of total land use area)
Residential 0.18
Commercial 0.15
Industrial 0.34
Education 0.16
Transportation 2.7

BMPs were assumed to be implemented, and to continue be impdemerhe future, at these
rates across two distinct time periods:

x TMDL Effective Date - 2015: The Standard Urban Storm Water Mitigation Plan (SUSMP)
requirements, based on the 2001 MS4 Permit, were assumed to bmeémiglé over this
period as flow-through media filters at a 0.2 in/hr design interfkos Angeles County
Department of Public Works, 2002).

x 2015 - Final Compliance Deadline (2021)The 2012 MS4 Permit post-construction
requirements were assumed to be implemented over this periad @ercent biofiltration
and 50 percent bioretention. Biofiltration (bioretention with underdrains) medeled using
bioswale BMP types (to account for a small amount of volurdecteon) with bioretention
effluent EMCs and sized to treat 150 percent of the 1-year, 1-hougndesorm
(approximately 0.3 in/hf)because they do not retain all the design storm volume on site
(they are flow-through systems), while bioretention units wizredsto retain 100 percent of
the 83" percentile, 24-hour design storm depth, calculated as the mean cforCAAL
analysis regiore.

2015 is used as a transition date since the LID post-constructiomeraguis from the 2012
MS4 Permit are required to be in full effect via local LID ordinancethisytime.

In order to estimate load reductions associated with these redmeit BMPs, the land use
percentages shown fable 5were multiplied by the respective land use areas in eadysana
region, resulting in an assumed area treated by LID BMPs eachiéaarea was multiplied by
the applicable number of years during each time period above,r#ac8MPs are assumed to
be implemented each year. The total land use area assarhededeveloped for each analysis

®150% of the 1-year, 1-hour design storm was use®eetion VI.D.7.c.iii of the Permit.
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region was then modeled as being treated by the BMPs desatioe® and the total load
reduction was quantified.

3.3.3 Modeled Public Retrofit Incentives

These BMPs include programs directed at incentivizing theigtbldecrease the amount of
stormwater runoff from their property, specifically via dowmspdisconnects. Public incentives
for retrofitting existing development were assumed to lb®vanspout disconnection program,
modeled as bioswales sized to a design storm intensity of 0.2 kdsumptions included that
10 percent of all single family residential areas would be atewvéo disconnected downspout
systems over the 2015 (EWMP implementation start date) to 2021 (ThhaL compliance
deadline) time period, and that, based on GIS analysis, 38 perd¢batsfgle family residential
area consists of rooftops that can be effectively disconnélitedefore, 3.8 percent of all single
family residential neighborhoods were modeled as treatduldsyvales in order to account for
public retrofit incentives.

3.3.4 Modeled Inspection of Non-MS4 Permitted Parcels or Areas

SBPAT was used to quantify the load reduction assuming that redjpiateels/areas would be
in compliance with the NPDES Statewide Storm Water Permgt&/Bischarge Requirements
(WDRs) from State of California Department of Transparte(Order No. 2012-0011-DWQ,
NPDES No. CASO000003) and the California NPDES General PermonitStorm Water
Discharges Associated with Industrial Activities (Indust@aneral Permit [IGP], Order 2014-
0057-DWQ). A load reduction was obtained from these areas by simguteeatment plants
sized to treat the IGP’s design storm requirement, tfep8tcentile, 24-hour storm event (0.2
in/hr), with an effluent concentration set equal to the water qusthtydard. For fecal coliform,
400 MPN/100mL was used. A default diversion rate of 10,000 cfs was asfomedch
treatment plant, intended to simulate the capture of atffwolume from the 88 percentile
event.

3.4 Distributed Green Street BMPs

Distributed BMPs, including green streets, were modeled by asgug® percent of the MS4
area can be treated in the right-of-way, and this would bebm&0/50 use of biofilters and
bioretention. Biofilters were sized to 150 percent of th8 @&rcentile, 24-hour design storm (0.3
in/hr) consistent with the Permit’'s post-construction sizing requents for flow-through
systems, while bioretention units were sized to 100 percent @&thpercentile, 24-hour design
storm depth, calculated as the mean for each CML analysisnregjiofilters were modeled
using bioswale volume reduction and bioretention effluent EMCs. ibuséd BMPs were
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applied at levels unique to each CML analysis region, basedeah) after accounting for load
reductions attributable to non-structural and regional/centralizedsBNIRey were applied by
assuming treatment of stormwater from CML analysis regi@ciSpd percentages of single
family and commercial land use areas and CML analysis regiecifeed percentages of multi-
family land use areas, until TLRs are met. These land use and t@péPcombinations were
chosen based on their ability to result in maximum bacteria load reducti

Specific model inputs for public retrofit incentives, redepehent, and distributed BMPs are
summarized inTables 6 and 7.Model input for quantifying load reductions attributable to
compliance with non-MS4 permits are summarizedable 8.

SMB EWMP RAA Memo - 06032015



GT0CE090 - OWBN YW dANM3 aNS

ISDIUBN|YJ@ uonualaIolq Buisn safemsolq Se pajapoi ,

L9lqel
. 29s ‘uolbal
ST'0 A - - - - siskjeue TND uonualalolg
g saue
adhk1 A59EA (T20z-5102)
[10s ouoads SdNd 19ad1S
“uoibal . . . usal9 panqguisia
sishfeue 4 v ) ST €0°0 ay/ur g0 Sieyyolg
TAND
uo paseq
adA)
[10s ouoads S109UU09SIp ( i )
-uolbal . . Lz nodsumop M.Nom_mcmmwwm
SISA[eue ¢ v o1 5¢0 €00 u/ure’o Bunuasaidal 015N | r
WO So[emsolg wonay dlgqnd
uo paseq
Lol|qel
) 2as ‘uolbal
ST°0 ZT - - - - sishjeue 1o | UonusIeioE
AQg sauep
adky (T202-ST02)
[10S ou10ads juawdojonapay
-uoibal . . ayul g SIEMITe]]
siskeue 4 14 0T GZo €00 yureo S49]4019
TND
uo paseq
. ] - ] . . . (5T02-€002)
yureo 18114 eIpsiN Juswdolanapay
(yyun) ayey | (ur) ydaq@ | (un) ydag (uw) u () wiois ubiseq | edAL dING [one7
uonesiu] | uonualay MO|H awi| Buiuue ado|s uoneuawa|dw
9083 Aend | asuapisay [reuipnubuo
Jarepn alnelpAH

suondwnssy |9poA dINg 198.1S udalgpainguisig pue ‘SaAnuadU| 11JjoNay dljgnd ‘luswdojanapay "9 ajqel

9z abed
GT0Z YdorenN 02

Arewwns vvyd — dWM3 9INS €020



GT0CE090 - OWBN YW dANM3 aNS

T0000°0 000°0T 000°'T 00T 0c¢0 000°0T 1\" S|@dled ySIWUON
(ayyur) (sp) (4-no) (1) wdag (ayyur) (sp) uolbay EZER
aley a1eimol4 BWIN|OA uiseq wliois a1eimol4 sisAfeuy TAD | uonejuawsajdwyi
uonenyu| | uoisianlg | uonezienb3y | abelany ubisag uswieal |

(SOOM 8y} 01 Jayemwols Teal; [|Im Je SdiNg ‘')
Sjue|d luawieal] Ag paleal] Se pajepo\ — S|9dJed SIN-UON '8 9|qe.l

G880 GT-¢ 0 yinos oTT 90-€-dI\S 880 L0-Z pue 90-g usamiag
260 ST-¢-9INS €0l S0-€-9INS 01T 90-¢-dINS
880 YT-¢-aINS €0'T 60-€-9INS 260 G0-¢-9dINS
G6°0 €T-¢-dINS 90'T v0-E-9dINS €80 90-¢ pue y0-¢ usamieg
90'T ZT-2-dNS 66°0 €0-€-dINS €80 70-2-dINS
€0'T TT-¢-dINS 10T ¢0-€-dINS 780 €0-¢-dINS
960 TT-¢ pue QT-¢ usamiag S6°0 ¢0-€ pue TO-€ usamisg 70T ¢0-¢-dINS
860 0T-¢-dINS 86°0 T0-€-dINS 280 20-¢ pue TO-¢ usamisg
70T 80-€-dINS 680 TO-€ pue /.(0-¢ usamisg 980 T0-¢-dINS
90'T L0-€-dINS TIT'T L0-¢-dINS 280 TO-C JO 1SS\
(un) uolbay sisAreuy ND (un) uolbay sisAfeuy ND (un) uolbay sisAfeuy ND
wlo1s ubisag wio1s ubisag wlo1s ubisag

syide@ wlo1s ubisaq INOH-Z ‘a|nuadlad G8 olj10ads-uoibay sisAreuy TAND 'L d|qel

L2 abed
GT0Z YdorenN 02
Arewwns vvy — AN 9INS €020




GT02E090 - OWBN YV dANM3 gNS

- - - - - z'0 - - - - 13114 eIpaN Bupsixg | sajabuy so JNIIPAIgPURID aTZdNgY
- - - - - Z'0 - - - - 13114 eIpsN Bupsixg | se|ebuy so JNIPAIGPURID qTOdINGY L0-€
- - - - - - 080 T 810N 98S 0'¢C 000°'€0T uiseg uopenyu]  |pasodoid [edlUop elues wa|3s19Bpoy I 6EdFINY
- - - - - - 0S¢ 87'0 0°0¢C 000°T.LE uiseg uonenjiul pauue|d | sajabuy so Zudiewuad 0TdNGYH
- - - - - - 05¢ €0¢ 0'S 000'S0T uiseg uopen|yu| |pasodold fedluo elUES 8u0zO €TdNGY
- - - - - - 080 T 910N 995 [0k4 000'98 uiseg uonenyul  [pasodoid fesjuop eues UbIHIdWAIO 8edaNY 90-€
- - - - - - 080 T 810N 88S 0¢ 000'601 uiseg uonenyu| [pasodoid [edIUON elueS 1076upedS-€ ZEdNGY S0-€
- - - - - - 050 T 910N @3S (k4 000'0% uiseg uonenjyu] Bunsix3  [eaiuop elUES HINGSHNS £SdNGY
- - - - - - 144 T 810N 88S 0'8T 000192 uiseg uonenyu] [pasodoid fesluop elueS sobiwyso1 TTdNgGd
- - - - - - 76°0 T 810N 98S S'L 00.'0T uiseg uonenjyu| pauue|d [edluo eues Mdsayoeagues|D q9TdNGY
- - - - - - €90 T 810N 98S 0'S 00061 uiseg uopenyu]  |pasodoid fesluop elueS S8PNYIINIDINS 2SdINgY
- - - - - - 9€°0 T 810N 98S 09 000201 uiseg uopenyu]  |pasodoid fesluop elues G8leHOWSN TSdINGY
- - - - - - 150 T 910N 89S 09 000781 | uiseg uopenyul | pauueld |ssjebuy so] GgpooMIUBIg PrdINGY 70-€
- - - - - - v6'0 T 910N 99S 5/ 000'09T | uiseg uonenjyu] | pauueld [edlUo BIUES | Isidsayoeagues|d e9TdiNgd £0-g
- - - - - - 050 T 910N 89S 0z 000'8ZT | uiseg uopenjyu| |pasodold fedluoy BJUES |  UISBIPPIAUIOOUIT EEANEY
N N N - - - 050 T 910N 29S 02 000'26T uiseg uonenjyu| |pasodold [edluo elues Yledpasy zedngy 20-€
- - - - - - 050 T 910N 985 0T 000'7¥T | uiseg uonenyul |pasodoid [esjuoy elURS | UBIPSNBIUBJIAURS 6ZdINGYH
- - - - - - 050 T 910N 995 oY 000'96T | uiseg uonenjyu| [pasodoid [esjuop ees wa|Fen8s00y TEdNGY
- - - - - - 050 T 910N 985 02 00%'62 uiseg uonenyu| |pasodold [edIUO BES Yredbb3es009 0edNGY 10-€
- - - - - - 9€'0 T 910N 89S 0'S 00v' 0y uiseg uonenyu| [pasodoid | sajabuy so GgaNsNy 8vdiNgd
0'¢C 0T 0'€ G20 €00 c0 - - - - aemsolg Bunsix3 | sajebuy so pPAeOPIO EFdINGY
- - - - - - 9€°0 T 910N @3S 0L 000'9ET uiseg uonenjyuj pauueld | sajabuy so7 a|nepueiN L TdNGY
0'¢ 0T 0'€ G20 €00 <0 - - - - aemsolg pesodold | sajabuy so7 |MSeouRLRgRIBINY qOrddNY
- - - - - - 9€°0 T 810N 88S 09 000'009'c | uiseg uonenjyu| pauue|d | sejebuy so7 ggbTeIaINe 2 dINGY 102
- - - - - - 870 S€ 0'0€ 000'T¥C uiseg uonen|yul pauueld | sej@buy so [edsawa | 80dINgd 90-2
- - - - - - G20 T 810N 98S 0'¢C 000'VET uiseg uopenyu] |pasodoid | sa@buy so 1016upiedz-z e2dNay
- - - - - - GE0 T 810N 93S Eh4 000'TET uiseg uonenjju| pauueld | sa|abuy so1 ZBUABIUES 0ZdNGY 20-2
(ur) (un) wapyaod | (wm) | Gu/u) (/) (s}0) W) (ew) adAL dINg snels | Aousby pesn dl diNg pazifenuad uoibay
yidag 1 yida@g moj4 | sseuybnoy |edojs | wiois uiseq Japun arey yidag aWINjoOA dng /reuoibay pajepon sisAjeuy
uonualay |oouapisay s Buluuepy ubisag aYey uonen|yu| uoisianig afelany | uswieal] AND
EINGETTE|

sdINg pazijenua)/euoibay Joj sislaweled pajapo ‘6 d|gel

‘s|ie1ap [euoneladoagonoid ajgel indul |ppow ay) Buimojjoy suondiiosap 108loid sy "sassO|
JO uonemimay) 10j Moje 0} SuUISeq UoiRI)|IJUlI Se Pa|SpOoW aJaM SUBSTSARIE 1SaAIRY SB uoiouny yadiym sjoaloid ‘sased awos u| ‘mojda.usisAfeue D Ag [re1ap aiow ul paguosap ale suondwnsse
payerdosse pue ‘pasodoid Apjuaiind se ‘SqINg [enpIAIpU| 6 S|GEBELRWWNS a1e SJNG Pazifeliuad/euoifal ayl Joy sindul [apsyiseq uoijel)|ijul Se pajepow SdING TE Papnjoul vy ayl Joy Buljspon

‘Bununod a|gnop pIoA 0] Se 0S palsnipe alam SuoINPal peo| 8yl ‘Sased aSYNE| a1n1ded-aWn|oA 10U are SJINgG 3yl SSajun SAIPPe 8¢ 0} PAWNSSE S| SalIas
ul sdINg pazifefieeoibal ajidninw 01 a|geinquie uononpal peo| ayl ‘susselyuens)al Aue pue ‘|1vdgs ul s|reiap ubisap ‘seale abeulsup Se ||om Se pajapow alam Jeyl SdINg pazifesiuad/euoibal
a9y} auipno suonodas Buimojoy syl ‘subisap [enidasuod enjoe ap@qissod se Aj9sod Se |vddS Ul pajepow are sdNgIperjeuolfal pasodosd pue pauueld ((€00z J9ye pa1onIIsuod) Bunsixg

BLBIID pue sIsleweled ubisa@ pazienua)/euolbay g€
gz abed

GTOZ Yale 02
Arewwns vvy — dINM3 9INS €020



GT02E090 - OWBN YV dANM3 gNS

‘pauw|
-MOJ} Uey) Jsyrel .U&:E__.b_udndo 3@Ng |yl pue Umu_>o‘_n JOU sem alel UOISIBAIP JoexalsayM pawnsse sem siy| ‘|spowl ayi ul sjo Ooo.mumu UOISIBAIP Jjnejap & aAeY 0] PBWNSSe ale suSISAIP ayl Jspun Um_:uwnw V/N YIMm sdINg ‘T 910N
- - - - - - 2.0 T 9JON 985 14 000'062'T | uiseq uopenjyu] |pasodoid | opunbas |3 sgguonelsdwnd 6rdNgy GT-2
- - - - - - zL0 T 9JON 995 8'g 007'76 uiseg uopen|yu| |pasodold | opunbas |3 Gguone8Iody 0SdINEY
0z 0€ o€ 520 €00 SL°0 - - - - ajemsolg pauueld | opunbas |3 disrenadw| zydNay
- - - - - - ¥.°0 T BION 89S 09 008'7S uiseg uopenyul | Bupsix3y | opunfas |3 AmHrenadw| zodNgy €T-2
- - - - - - 002 ST 0e 000208 | uiseg uonenjyu| | pauueld | se|sbuy so7 XV 1481S8Yd1se\ 60dNG
- - - - - - ¥.°0 T 810N 983 00T 000°€Z8 | uiseg uonenjyul | pauueld | ss|abuy soT yledlaisaydisapm 6TdINGY 4
- - - - - - 110 T 80N 985 1 00€'v€ pasodold [edluop elues Kegiusosald 8TdNGYH 60-€
- - - - - - 250 T 910N 985 09 00€'v€ pauueld | s3jabuy so7 58pooMYe0 SrdINgd
- - - - - - 050 T 9ION 985 oY 09%'T uiseg uonenyul | Bunsixy | sa@buy so 181SUILISBM E0dINEY
62 abed

GTOZ Yale 02
Arewwns vvy — dINM3 9INS €020




J2J3 SMB EWMP — RAA Summary
20 March 2015
Page 30

3.5.1 CML Analysis Region 2-02 Regional/Centralized BMPs
Two centralized BMPs are modeled within CML Analysis Region 2-02 Kgpare 7):

x RBMP20 Santa Ynez (City of Los Angeles)RBMP20 is a proposed debris basin and

bioswale project located within Los Liones Park in Los Angeliewill be constructed as
a debris basin formed by a dike that houses the inlet toyao€Cltos Angeles concrete
box storm drain. The existing rustic bioswale currently only ctdlémcal storm flows,
but it provides an opportunity for integration into the Santa Ynez BMB modeled as
an infiltration basin to best reflect capture rates and vollosges. Multiple benefits
include pollutant load reduction and groundwater recharge.

Status: Planned; construction by 2021

x RBMP23 2-2 Parking Lot (City of Los Angeles).RBMP23 is a proposed subsurface
infiltration basin located south of PCH, adjacent to Will Rodgach, in Los Angeles. It
is modeled as an infiltration basin to best reflect captates and volume losses. The
assumed depth of the basin was determined assuming a 96-hr dratutiewor vector
control purpose’s »

Status: Proposed; construction by 2021

" A 96-hour drawdown time was assumed based on Attanh H of the MS4 Permit which states, “Harvested
rainwater must be stored in a manner that precltidesreeding of mosquitoes or other vectors oh witdraw
down not to exceed 96 hours.”

SMB EWMP RAA Memo - 06032015
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Legend
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Figure 7. Modeled Regional/Centralized BMPs within CML Analysis Regior2-02

3.5.2 CML Analysis Region 2-06 Regional/Centralized BMPs
One centralized BMP is modeled within CML Analysis Region 2-06 Fsgeare 8):

x RBMP08 Temescal (City of Los Angeles)The Temescal Canyon Project is a large-
scale storage, treatment and diversion project located witmmescal Canyon Park, in
Los Angeles. It is modeled as an infiltration basin to bdkatecapture rates and volume
losses however all captured stormwater will be pumpeteatiéwatering rate (5 cubic
feet per second) to the wastewater treatment plant.

Status: Planned; concept report completed; construction by 2021
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Legend e
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Figure 8. Modeled Regional/Centralized BMPs within CML Analysis Regior2-06

3.5.3 CML Analysis Region 2-07 Regional/Centralized BMPs

Three regional and two centralized BMPs are modeled within CMalysis Region 2-07 (see
Figure 9):

x RBMP47 RivieralLg85 (City of Los Angeles).The Riviera project is a planned large-
scale storage, treatment and use regional BMP (capturing thep8ttentile storm)
located at the Riviera Country Club, which would divert runoff framgtorm channel to
the north. It is modeled as an infiltration basin to best geftapture rates and volume
losses, however, harvested stormwater will be used for both galise irrigation
purposes as well as infiltration. The average depth of the basidetarmined assuming

SMB EWMP RAA Memo - 06032015
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a 96-hr drawdown time. Multiple benefits include pollutant load redoc reduced
potable water demand, and some groundwater recharge.
Status: Planned; in concept development; construction by 2018

x RBMP48 Rustic85 (City of Los Angeles)The Rustic Canyon regional BMP (capturing
the 85th percentile storm) is a proposed 5-ft deep infiltrataminblocated at the Rustic
Canyon Recreation Center in Los Angeles, designed to collect rdwooff local
neighborhoods to the north. Harvest and use may also be an optiatetaighly
supplement or replace landscape irrigation at the park. Neulignefits include pollutant
load reduction, potential reduced potable water demands, and groundwategeechar
Status: Proposed; in concept development; construction by 2021

x RBMP40b RivieraBarrancaSW (City of Los Angeles).The Riviera barranca is a
proposed centralized BMP which would treat and infiltrate statawrunoff from the
adjacent channel in a 4,800-ft long bioswale running in a north-souttialirébrough
the Riviera Country Club. Multiple benefits include pollutant leaduction, aesthetic
enhancements, and minor groundwater recharge.

Status: Proposed; in concept development; construction by 2021

x RBMP17 Mandeville (City of Los Angeles). Mandeville Canyon is a planned
centralized BMP, specifically a roadside bioswale with undergraiodhge capacity.
Harvested stormwater will be treated via bioswale, storedirwa subsurface tank and
then used for park irrigation purposes. In order to account for gh@reaand use
components of the project, this BMP was modeled as an inGhrdtasin. Multiple
benefits include pollutant load reduction, reduced potable waterndismand minor
groundwater recharge.

Status: Planned; concept report completed; construction by 2021

x RBMP43 OldOakRoad (City of Los Angeles).RBMP43 is a recently constructed
infiltrating regional BMP (treating the &5pervcentile storm), specifically a series of
bioswales located along Old Oak Road (one block west of SBosdtvard) extended
slightly beyond the intersection with Riviera Ranch Road.

Status: Existing; construction completed in 2014
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Legend
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3.5.4 CML Analysis Region 3-01 Regional/Centralized BMPs

Three centralized BMPs are modeled within CML Analysis Region 3-@Hggire 10):

x RBMP30 GooseEggPark (Lead Agency: City of Santa Monica)RBMP30 is a
proposed centralized BMP, specifically an infiltration basin ked¢&t Goose Egg Park. A
shallow 2-ft depth was selected for the model to allow fongiadjustments if, based on
site specific utility information, the full footprint is nobdnd to be feasible. Multiple
benefits include pollutant load reduction and groundwater recharge.

Status: Proposed; construction by 2021

x RBMP31 RooseveltElemen (Lead Agency: City of Santa MonicaRBMP31 is a
proposed centralized BMP, specifically a cistern located uth@eRoosevelt Elementary

SMB EWMP RAA Memo - 06032015



J2J3 SMB EWMP — RAA Summary
20 March 2015
Page 35

School athletic field and open green space on the front lawis assumed that both
areas can be used for direct onsite use and/or subsurfadeatiofi. A 96-hour
drawdown time was assumed. Multiple benefits include pollutant leddction and
decreased reliance on potable water.

Status: Proposed; construction by 2018

x RBMP29 SanVicenteMedian (Lead Agency: City of Santa Monica)RBMP29 is a
proposed centralized BMP, specifically an infiltration bdsgated in the median of San
Vicente Boulevard. A depth of 1-ft was assumed in order to reffecpotential for
surface infiltration, modeled after a bioswale or bioretentype-BMP, also allowing for
sizing adjustments if, based on site specific utility infdromg the full footprint is not
found to be feasible. Harvest and use may also be an optionetatiptty supplement or
replace landscape irrigation along the median. Multiple benefdlude pollutant load
reduction and potentially reduced reliance on potable water.

Status: Proposed; construction by 2021
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i Legend
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Figure 10. Modeled Regional/Centralized BMPs within CML Analysis Rgion 3-01

3.5.5 CML Analysis Region 3-02 Regional/Centralized BMPs
Two centralized BMPs are modeled within CML Analysis Region 3-02 kgpare 11):

x RBMP32 ReedPark (Lead Agency: City of Santa Monica)RBMP32 is a proposed
centralized BMP, specifically a cistern located under theisecourts and green space at
Reed Park in Santa Monica, intended to be used for irrigationmibdeled as a shallow
infiltration basin to best reflect capture rates and volumsekand a portion of captured
stormwater could also be infiltrated in addition to the harvestusedplan. Multiple
benefits include pollutant load reduction and reduced potable water demand.

Status: Proposed; construction by 2018
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x RBMP33 LincolnMiddleSch (Lead Agency: City of Santa Monica).RBMP33 is a
proposed centralized BMP, specifically a cistern located unakerLincoln Middle
School athletic field, intended to be used for irrigation. It is nmemtleds a shallow
infiltration basin to best reflect capture rates and voluwssds, and a portion of captured
stormwater could also be infiltrated in addition to the harvestusadplan. Multiple
benefits include pollutant load reduction and potential for reduced potabledeatands
Status: Proposed; construction by 2021

(| [ | swmBBBTMDLCML
) subwatershed
| BB Non-MS4 Parcel
| | —— storm Drain
: DA - Lincoln Middle School
DA - Reed Park

Figure 11. Modeled Regional/Centralized BMPs within CML Analysis Rgion 3-02

3.5.6 CML Analysis Region 3-03 Regional/Centralized BMPs

One centralized BMP is modeled within CML Analysis Region 3-03 Esgere 12):

SMB EWMP RAA Memo - 06032015
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x RBMP16a CleanBeachesPier (Lead Agency: City of Santa MonicaRBMP16a is a
planned centralized BMP, specifically a storage, treatment, used project located
immediately north of the Santa Monica Pier, adjacent to tiye B#ach Maintenance
Yard. This project will divert runoff stormwater runoff to moduktorage tanks for
treatment and use via the existing SMURRF plant. It is modedeoh infiltration basin to
best reflect capture rates and volume losses. The average afephe basin was
determined assuming a 96-hr drawdown time.

Status: Planned; concept developed; construction by 2018

[ ] swmBBBTMDLCML
D Subwatershed
RN Non-Ms4 Parcel
Storm Drain
DA - Clean Beaches Pier |

Figure 12. Modeled Regional/Centralized BMPs within CML Analysis Rgion 3-03
3.5.7 CML Analysis Region 3-04 Regional/Centralized BMPs

Six regional/centralized BMPs are modeled within CML Analysis Regiod &edrigure 13):
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X RBMP44 Brentwood85 (Lead Agency: City of Los AngelesRBMP44 is a planned
regional BMP (designed to capture thé"g&ercentile storm), specifically a large-scale
storage, treatment and use project located at the Brentwood @GoleC It is modeled as
an infiltration basin to best reflect capture rates and volumedpkswever, all harvested
stormwater will be used for golf course irrigation purpose® assumed depth of the
basin was determined assuming a 96-hr drawdown time. Multipfeefits include
pollutant load reduction and reduced potable water demand.

Status: Planned; concept report developed; construction by 2021

x RBMP55 Memorial85 (Lead Agency: City of Santa Monica)RBMP44 is a proposed
regional BMP (designed to capture thé"§®rcentile storm), specifically a storage tank
located within Memorial Park and designed to capture tH& @Scentile, 24-hour
volume. It is modeled as an infiltration basin to best reftapture rates and volume
losses, however, the harvested stormwater would be used foriomigatd flushing
purposes. The assumed depth of the basin was determined assuréithg d&vdown
time. Multiple benefits include pollutant load reduction and reducedbjmtwater
demand.

Status: Proposed; construction by 2021

x RBMP52 SMCivicAud85 (Lead Agency: City of Santa Monica). RBMP52 is a
proposed regional BMP (designed to capture th® @&centile storm), specifically a
subsurface storage tank located under the parking lot for the Mantea Civic Center
Auditorium. It is modeled as an infiltration basin to best réfbapture rates and volume
losses, however, harvested stormwater would be used for irrigatidn flashing
purposes, if demand is available. Multiple benefits include polldtat reduction and
potential for reduced potable water demand.

Status: Proposed; construction by 2021

x RBMP16b CleanBeachesPK (Lead Agency: City of Santa MonicaRBMP16b is a
planned centralized BMP, specifically a large-scale storagatment and use project
located at the existing Pico-Kenter Pump Station area, gadigifon the beach adjacent
to the outfall channel. The storage tanks would allow captured stenwo be
transferred to the SMURRF for treatment and use. It is modelad eiltration basin to
best reflect capture rates and volume losses. The assumed diefpte basin was
determined assuming a 96-hr drawdown time.

Status: Planned; concept report developed; construction by 2021

x RBMP11 LosAmigos (Lead Agency: City of Santa Monica)RBMP11 is a proposed
centralized BMP, specifically a large-scale storage trtreat, and use project located

SMB EWMP RAA Memo - 06032015
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within Los Amigos Park. It would be constructed as a cistemmidrepresented as an
infiltration basin for the RAA to best reflect captureesatand volume losses. All
stormwater harvested by this project would be used for infloshing and irrigation
purposes. The assumed depth of the basin was determined assurithg dr&vdown
time. Multiple benefits include pollutant load reduction and reducedbj®twater
demand.

Status: Proposed; construction by 2021

x RBMP53 SMHSBUuIlt (Lead Agency: City of Santa Monica).RBMP34 is a recently
constructed centralized BMP, specially an infiltration and peligepavement project
located at Santa Monica High School. It is modeled as both an infiltrationdsawell as
permeable pavement.

Status: Existing; construction completed 2015

Legend

/| BB Non-Ms4 Parcel
| — Storm Drain
DA - Brentweod Country Club
DA - Memorial Park
DA - Santa Monica Civic Auditorium and Courthouse
DA - Clean Beaches PK

DA - Los Amigos
~ DA- Santa Monica High School
T MR

Figure 13. Modeled Regional/Centralized BMPs within CML Analysis Rgion 3-04
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3.5.8 CML Analysis Region 3-05 Regional/Centralized BMPs

One centralized BMP is modeled within CML Analysis Region 3-05 ftsgeare 14):

x RBMP37 3-5ParkingLot (Lead Agency: City of Santa Monica). RBMP37 is a
proposed centralized BMP, specifically a subsurface rafiittn basin located under the
parking lot adjacent to Ocean Beach Park in between Ocean Wialktand Barnard
Way. A shallow 2-ft depth was assumed in order to minimize thenpat impacts due to
tidal influences, although this should be evaluated in further stdgisign. This parcel

is state-owned and such permissions would need to be obtained.
Status: Proposed; construction by 2018

LS

B s

e
AN S
e

TR N AR
; JECA -

[ ] smeBBTMDLCML |
) subwatershed
BN Non-Ms4 Parcel
——— Storm Drain
DA - 3-5 Parking Lot

Figure 14. Modeled Regional/Centralized BMPs within CML Analysis Rgion 3-05
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3.5.9 CML Analysis Region 3-06 Regional/Centralized BMPs
Four centralized BMPs are modeled within the CML Analysis Region 3-@g-(gare 15):

x RBMP38 OlympicHigh (Lead Agency: City of Santa Monica)RBMP38 is a proposed
centralized BMP, specifically an infiltration basin locatadder the parking lot at
Olympic Continuation High School. A shallow 2-ft depth was assumediaw for the
same volume capture, but with a smaller footprint, if furdtages of design indicate that
such and adjustment is necessary. This project is modelediddteation basin to best
reflect capture rates and volume losses, however, a portidre dfarvested stormwater
may be used for irrigation purposes. Multiple benefits inclpdiéutant load reduction
and potential for reduced potable water demand.

Status: Proposed; construction by 2021

X RBMP13 Ozone (Lead Agency: City of Santa Monica)RBMP13a is a proposed
centralized BMP, specifically a large-scale storage, rtreat and use project located
within Ozone Park. It is modeled as an infiltration basin to tefktct capture rates and
volume losses, however, all harvested stormwater would be usedidation purposes.
The modeled infiltration rate is intended to reflect a disphaiate of 1.2 cubic feet per
second. Multiple benefits include pollutant load reduction and reduced|gataber
demand.

Status: Proposed; construction by 2018

X RBMP10 PenmarPh2 (Lead Agency: City of Los AngelesRBMP10 is a planned
centralized BMP, specifically an expansion to the recently tamted large-scale
storage, treatment and diversion project (adding 3,300 cubic feierrafjs volume to the
existing 367,000 cubic feet). It is modeled as an infiltrationnbsbest reflect capture
rates and volume losses, however, all harvested stormwater avifpumped at the
discharge rate, assumed based on a 96-hour drawdown time, to the teast@atment
plant. Harvested stormwater may also potentially be used at Santa iddnaae Park.
Status: Planned; construction by 2021

x RBMP39 WillRodgersElem (Lead Agency: City of Santa Monica).RBMP39 is a
proposed centralized BMP, specifically a subsurface rafitin basin located under the
field and paved play areas at Will Rogers Elementary Schbat inodeled as an
infiltration basin to best reflect capture rates and volurseds, however a portion of the
captured stormwater may be used for irrigation and flushing purpdsdtsple benefits
include pollutant load reduction and potential for reduced potable water demand.
Status: Proposed; construction by 2021
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| Legend
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Figure 15. Modeled Regional/Centralized BMPs within CML Analysis Rgion 3-06
3.5.10 CML Analysis Region 3-07 Regional/Centralized BMPs
Four regional BMPs are modeled within CML Analysis Region 3-07 ksgere 16):

x RBMPO1b GrandBIvdIMF (Lead Agency: City of Los Angeles).RBMPO1b includes
four existing tree wells located at the intersection ofn@r&8oulevard and Riviera
Avenue. The tree boxes filter stormwater through soil fittedia and treated flows are
captured in an underdrain connected to the adjacent downstream aatoh Ib is
modeled as media filters to best reflect pollutant conceotratnd volume reductions.
Multiple benefits include pollutant load reduction, and street greening.

Status: Existing; construction completed December 2009
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x RBMP21b GrandBIvdlIMF (Lead Agency: City of Los Angeles).RBMP21b includes
four existing tree wells located along Abbot Kinney Boulevagtivieen Rialto Avenue
and Santa Clara Avenue. The tree boxes filter stormwaterghrsail filter media and
treated flows are captured in an underdrain connected to theridgfmvnstream catch
basin. It is modeled as media filters to best reflect @ollutoncentration and volume
reductions. Multiple benefits include pollutant load reduction and street ggeeni
Status: Existing; construction completed December 2009

x RBMPO03 Westminster (Lead Agency: City of Los Angeles)RBMPO3 is an existing
centralized BMP, specifically a bioswale, constructed wetland, diversion to sewer
located within the Westminster Dog Park. It is representesh agfiltration basin for the
RAA to best reflect capture rates and volume losses. Thersitm rate to the sewer
assumes a 96-hr drawdown time.

Status: Existing; construction completed July 2010

x RBMPO06 Oakwood85 (Lead Agency: City of Los AngelesRBMPO6 is a planned
regional BMP (capturing the @‘Spercentile storm), specifically an infiltration basin
located at the Oakwood Recreation Center. It is modeled as drafitfil basin to best
reflect capture rates and volume losses however a portion wéshed stormwater may
be used for park irrigation purposes. Multiple benefits inclpoéutant load reduction,
groundwater recharge, and potential for reduced potable water demand.

Status: Planned; concept report completed; construction by«<2021
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3.5.11 CML Analysis Region 3-09 Regional/Centralized BMPs
One regional BMP is modeled within CML Analysis Region 3-09 Ggere 17):

x RBMP18 CrescentBay (Lead Agency: City of Santa MonicaRBMP18 is a proposed
regional BMP, specifically a subsurface permeable pamemndltration basin located
under the parking lot near Crescent Park. This green beach plorkisgnodeled as an
infiltration basin to best reflect capture rates and volupssds. The average depth was
set to reflect a reasonable permeable pavement deptlreefféet of sub-base with a 40
percent void ratio.

Status: Proposed; construction by 2018
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Figure 17. Modeled Regional/Centralized BMPs within CML Analysis Rgion 3-09
3.5.12 CML Analysis Region 2-11 Regional/Centralized BMPs
Two regional BMPs are modeled within CML Analysis Region 2-11 [sgere 18):

x RBMP19 WestchesterPark (Lead Agency: City of Los Angeles)RBMP19 is a
planned regional BMP, specifically an infiltration basin lechtn Westchester Park. A
Corrugated Metal Pipe (CMP) laid above a layer of stoneheilused as the detention
and infiltration system. It is modeled as an infiltration basibést reflect capture rates
and volume losses however a portion of the harvested stormwaterarmagated and
used to irrigate Westchester Park. Multiple benefits inclpdiéutant load reduction,
groundwater recharge, and potential for reduced potable water demand.

Status: Planned; concept report completed; construction by 2021
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x RBMPO09 WestchesterLAX (Lead Agency: City of Los Angeles)RBMPOQO9 is a
planned regional BMP, specically a large-scale subsuifddtation basin located in
Westchester adjacent to LAX airport. This project is matiéte reflect preliminary
designs to divert stormwater into a subsurface tank, where it wilbbedsand pumped at
the dewatering rate (20 cubic feet per second) to a semarfasurface infiltration gallesy.
Multiple benefits include pollutant load reduction and groundwater recharge.

Status: Planned; concept in development; construction by-2021

|| Legend 0 02 04 ujMiles
[ | smBBB TMDL CML N
) subwatershed
RN Non-Ms4 Parcel
Storm Drain

DA - Westchester LAX
DA - Westchester Park

Figure 18. Modeled Regional/Centralized BMPs within CML Analysis Rgion 2-11

SMB EWMP RAA Memo - 06032015



J2J3 SMB EWMP — RAA Summary
20 March 2015
Page 48

3.5.13 CML Analysis Region 2-13 Regional/Centralized BMPs

Three regional/centralized BMPs are modeled within CML Analy&egion 2-13 (seBigure

19):

x RBMPO2 ImperialHwy (Lead Agency: City of El Segundo).RBMPO02 is an existing

centralized BMP, specifically a bioswale and dry well ecojlocated within the median
along Imperial Highway. This BMP was modeled as an iafithn basin to account for
volume losses. Multiple benefits include pollutant load reduction awodngdivater
recharge.

Status: Existing; construction completed August 2011

RBMP42 ImperialStrip (Lead Agency: City of EI Segundo).RBMP42 is a planned

centralized BMP, specifically a series of two 350-ft laongdside bioswales located in
the area between Imperial Highway and Imperial Avenue, fraaamNtreet to Hillcrest

Street. Pressurized flow from Pump Station 17 is directed tee tioswales and

conveyed back to the storm drain in Imperial Highway afeatinent. It is modeled as a
bioswale to best reflect pollutant filtration and some volume losses.

Status: Planned; construction by 2018

RBMP15 Recreation85 (Lead Agency: City of El SegundoRBMP15 is a proposed
regional BMP (capturing the 85percentile storm), specifically an infiltration basin
located within Recreation Park. It is modeled as an infiltratiasinbto best reflect
capture rates and volume losses however a portion of harvestesvaterrmay be used
for irrigation purposes. Multiple benefits include pollutant loaduion, groundwater
recharge, and potential for reduced potable water demand.

Status: Proposed; construction by 2018
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Legend
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Figure 19. Modeled Regional/Centralized BMPs within CML Analysis Rgion 2-13
3.5.14 CML Analysis Region 2-15 Regional/Centralized BMPs
One regional BMP is modeled within CML Analysis Region 2-15 &geare 20):

X RBMP41 PumpStationB85 (Lead Agency: City of El Segundo)RBMP41l is a
proposed regional BMP (caturing the"8percentile storm), specifically an infiltration
basin located at the existing LACFCD Line B Pump Station. Tdsnbfloor will be
replaced with a pervious structural section below the basintiamdrsized to capture the
85" percentile, 24-hour design event. It is modeled as an inifiltrdtasin to best reflect
capture rates and volume losses. Multiple benefits include polllgadtreduction and
groundwater recharge.

Status: Proposed; brief concept report developed; construction by 2018
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Figure 20. Modeled Regional/Centralized BMPs within CML Analysis Rgion 2-15

4 RAA RESULTS/DEMONSTRATION OF COMPLIANCE
4.1 Wet Weather - Bacteria

By implementing the steps described above, TLRs were ajgs@|for each modeled CML
analysis region. TLRs range from 0 to 53 percent of baseline afeualcoliform loads for
TMDL year 1995 and are depicted kgure 21 and listed inTable 10 A O percent TLR
resulted in some CML analysis regions (2-12, 2-14, and South of 2-15). Tivdseanalysis
regions had the lowest exceedance rates, produced very little randfér had few years with
exceedance days greater than allowable exceedance days(mmattiree of nine years, often
exceeding by just one exceedance day).
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TLRs are presented for all CML analysis regions withem¥S4, including both open beach and
point zero CMLs. As discussed previously, TLRs for CML analgeggsons located between two

point zero CMLs, but not representing an open beach site, wewmated based on the historical

compliance of the two adjacent CMLs.

SMB-2-02
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Figure 21. Target Load Reductions for Fecal Coliform for each Modeled CML Analyis
Region
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Results of the RAA are presentedliables 11 and 12below, for interim compliance (2018) and
final compliance (2021), respectively. The interim compliancelldea for the SMBBB TMDL
requires a 50 percent reduction in exceedance days; this willehdy achieving 50 percent of
the TLR in each CML analysis region, through a combination of namtsiral, distributed green
streets BMPs, and existing and fast-tracked centralized/reg@M&ls. Assuming a phased
implementation, it was assumed that 50 percent of the proposabdudtr green streets BMPs
would be implemented in all CML analysis regions between 2015 and 204850 percent
would be implemented between 2018 and 2021. In CML analysis regidnmsettted additional
load reductions beyond the default to meet the interim targetsmgplementation of a higher
relative percentage (greater than 50 percent) of distributed BdRse 2018 was prioritized
first, and fast-tracking specific planned or proposed regioméiP8 was prioritized second. In
CML analysis regions where no distributed green streets BivPaexessary to meet the final
compliance deadlines, regional BMPs were prioritized to redadendant load reductions.
However, in CML analysis region 2-11, a small number of distribgtedn streets BMPs (5
pecent of single family and commercial areas) were addedrrétan fast-tracking the large-
scale regional projects, which would meet the interim and fanglets is constructed alone.
Alternatively, if the regional projects can be fast-trackedoe operable by 2018, then no
distributed green streets BMPs would be required. The increheath reduction between
Penmar Phase | (existing) and Penmar Phase Il (plannedyhigible. Therefore, the full load
reduction applicable to Penmar Phase Il has been applied tontdem compliance
deadline/target.

As shown in the summary tables below, the TLRs are met i€@MIL analysis regions, with
varying levels of non-structural, distributed, green streets 8itfl regional/centralized BMPs.
On a SMB EWMP Group watershed-wide basis, at the time ohteam compliance deadline
(2018), a 22 percent load reduction is estimated, which is greateititbanterim TLR of 18
percent. At the time of the final compliance deadline (202021, a 42 percent load reduction is
estimated, which is greater than the final TLR of 35 percdmd. [dad reduction attributable to
individual regional BMPs in each CML analysis region are providettecchment E.

It should be noted that if at any time specific distributegkegrstreets or regional/centralized
BMPs are found to be infeasible for implementation, altern@&iV#s or operational changes
will be planned within the same CML analysis region and withensame timeline, to meet an
equivalent CML analysis region load reduction.

SMB EWMP RAA Memo - 06032015



GT02E090 - OWBN YV dANM3 gNS

%8T %22 VIN %8 %8 %T %t %G Mw,__w Mum_% Lm_\_,_%um_k
%0 %Y V/N %0 %0 %0 %22 %S°C GT-2-9IAIS 40 Yyinos
%6T %GE VIN %0 %TE %G0°0 %2 %52 ST-2-ANS
%0 %t VIN %0 %0 %0 %2 %52 ¥T1-2-aNS
%92 %Gt VIN %0 %GE %9 %2 %52 £1-2-dNS
%0 %9 VIN %0 %0 %t %0 %52 Z1-2-ANS
%6 %0T INNOD/HHS %S %E %0 %E %2 %52 TT-2-9NS
%TT %ET INWOD/H4S %S'2T %8 %0 %20°0 %E %52 TT-Z PUe OT-Z U9amiag
%tT %ST INWOD/H4S %S'LT %6 %0 %2 %Z %S°C 0T-Z-9NS
%t %ST INWOD/H4S %S'2T %TT %0 %0 %2 %52 80-€-9NS
%6 %ST V/IN %0 %6 %€ %2 %G 10-€-9NS
%ST %GT INIWOD/H4S %S 2 %t %SG %T %Z %G 90-€-9NS
%6T %€E8 VIN %0 %6.L %0 %2 %52 S0-€-dNS
%ET %t V/IN %0 %6E %0 %2 %G'2 60-€-dNS
%ET %G2 NINOD/HS %9€ %02 %G°0 %710 %2 %G'2 ¥0-€-aNS
%92 %0G V/N %0 %91 %G0°0 %C %S°C €0-€-9NS
%.2 %ZE H4IN %0T + WINOD/HHS %S'Z2 %GT %ET %€E0°0 %Z %G°C 20-€-9NS
%22 % INWOD/H4S %522 %ET %0 %L %Z %G'C 20-€ pue T0-€ Usamiag
%12 %Y INWOD/H4S %0T %9 %ET %E0 %E %52 TO-€-9NS
%52 %92 INWOD/H4S %522 %LT %0 %G %2 %52 T0-€ puUe /0-Z Usamiag
%8T %12 V/IN %0 %97 %S0°0 %E %S°C 10-2-9NS
%¥e %52 NINOD/HS %GE %02 %0 %20°0 %E %G'2 /0-Z pue 90-Z usamiag
%0T %0T NINOD/HS %0T %S %0 %20°0 %2 %G'2 90-2-dNS
%G2 %92 H4N %S 2T %02 %0 %2 %2 %S°C 90-Z pue $0-g usamiag
%bT %9T INWOD/H4S %52 %TT %0 %G0°0 %E %S°C ¥0-2-aNS
%12 %22 INWOD/H4S %522 %LT %0 %S0 %E %52 50-2-9NS
%02 %22 INWOD/H4S %0€ %97 %0 %L %E %52 £0-2-9NS
%0T %TT INWOD/H4S %92 %t %0 %E"0 %t %52 20-2-9NS
%8T %02 INWOD/H4S %522 %0T %0 %E %E %G 20-Z pue T0-Z usamiag
%GT %LT INWOD/H4S %S'2T %0T %0 %€0°0 %t %52 T0-2-9NS
%ST %ST WINOD/H4S %0T %SG %0 %9 %2 %G'2 T0-Z 10 1S3\
(47L reutd Jo %08) panaiyoy (uononpai peoj 1o} sdiNg sdiNg ¥SIN-UON wiawdojanapay (P312pOIN-UON) uolbay sisAreuy TND
YL wusu| [eloL siseq Jo) [9Aa7 uoieyuswaldw] | S19alS usalD feuoibay + SOAIUAU| sdNg
S19941S UdaI9 panqiisia painquisiq wonay oand [2IN12NNS-UoN
(peo| renuue aul@seq Jo o) suononpay peo] abelany

(sunpeaq aueldwod wual) 8T0Z Aq ‘sinsay Bullspoy wioyjoD [edd4 "TT djgel

G abed
GTOZ Yale 02
Arewwns vvy — dINM3 9INS €020




GT02E090 - OWBN YV dANM3 gNS

ealy dnol
%SE %zl VN %ST %L1 %z %¢ %S m__\,_w 5 Ec% hm_\_,_m,ﬁ
%0 %ZE V/N %0 %0 %0 %.2 %S GT-2-9IAIS 4O Yinos
%LE %8€E VIN %0 %TE %T'0 %Z %S ST-Z-9NS
%0 %8 VIN %0 %0 %0 %€ %S vT-2-9NS
%2S %SG VIN %0 %S€E %2T %E %G €T-2-9NS
%0 %ZT V/IN %0 %0 %L %0 %S ZT-2-9NS
%6T %S NWOO/H4S %S %€ %8€ %9 %€ %S TT-2-9NS
%22 %52 INWOD/H4S %S2 %9T %0 %E0°0 %t %G TT-Z pue OT-Z usamiag
%82 %62 INWOD/H4S %SE %.T %0 %t %€ %G 0T-Z-aNS
%82 %82 INWOD/H4S %52 %12 %0 %0 %Z %S 80-€-9dNS
%8T %12 VIN %0 %6 %SG %Z %S 10-€-9NS

%0€ %0€ ININOD/H4S %ST %8 %TT %Z %€ %S 90-€-aNS
%LE %98 V/IN %0 %6/ %0 %2 %G S0-€-9NS
%92 %L1 V/IN %0 %6E %0 %2 %S 60-€-9NS
%Ly %81 INWOD/H4S %09 %EE %L %20 %E %S ¥0-€-dNS
%2S %ES V/N %0 %9t %T°0 %2 %S €0-6-dNS
%ES %SG H4IN %02 + WINOD/HHS %St %62 %8T %T°0 %2 %S 20-€-9NS
%y %9Y INWOD/H4S %G1 %92 %0 %ET %2 %G Z0-€ pue T0-€ usamieg
%TY %EY INWOD/H4S %02 %TT %ET %G°0 %t %G TO-€-aNS
%0G %TS INWOD/H4S %SS %te %0 %0T %2 %S TO-€ pue /0-Z usamiag
%9€ %ES V/N %0 %t %T°0 %G %S 10-2-9NS
%8Y %61 INWOD/H4S %0. %01 %0 %€E0°0 %t %S /0-Z pue 90-Z usamiag
%02 %22 INWOD/H4S %0T %S %8 %t0°0 %E %S 90-2-dNS
%61 %TS H4IN %GE %0t %0 %t %2 %S 90-Z pue 0-Z usamiag
%62 %TE INWOD/H4S %0S %22 %0 %T°0 %Y %S ¥0-2-aNS
%2y %t INWOD/H4S %SS %EE %0 %T %t %S S0-Z-9NS
%Tv %EY INWOD/H4S %09 %ZE %0 %2 %t %S €0-2-9NS
%12 %22 INWOD/H4S %01 %L %t %9°0 %9 %S 20-2-9NS
%9€ %9€ INWOD/H4S %G1 %12 %0 %9 %t %S 20-Z pue T0-Z usamiag
%TE %ZE INWOD/H4S %52 %02 %0 %T°0 %9 %S T0-Z-9NS
%62 %62 INWOD/H4S %02 %6 %0 %ZT %E %S T0O-Z J0 1S3\
a1l panalyoy [EIEs! sdiNg sdiNg SIN-UON wawdo|anapay (PaI2POIN-UON) uolbay sisAfeuy TND

[elo1 uolreluawaldwi painguisig SEENISNIEEYS) feuoiboy + S9AIUBIU| sding
panqguisia yonay d1and [eINoNNS-UoN

(peo| [lenuue aul@seq Jo %) suononpay peoT abelaay

(ameaq soueldwod [euld) 120z Aq ‘sunsay Buiepo wiojoD [edd4 2T d|qeL

GG abed
GTOZ Ydoren 0z

Arewwns vvy — dINM3 9INS €020




GT0CE090 - OWBN YW dANM3 aNS

Ge'L 29'S 20-€-aINS
- 0T'0 20-€ pue TQ-g usamiag
81’8 AR T0-€-aINS
- LT0 T0O-€ pue /0-Z usamiag
L'€9 - L0-Z-aNS
- 09'S /0-Z pue 90-Z usamiag
€G'G o0 90-Z-aNS
- €v'0 90-Z pue 0-g usamiag
- 1.9 v0-Z-9NS
- 0LT G0-Z-aNS
- 850 €0-Z-aNS
809 G0'9 20-Z-aNS
- 0€°0 20-Z pue TQ0-Z usamiag
- 61T T0-Z2-9NS
- €00 T0-Z JO 1S9\
(y-oe) (14-oe) uoibay sisAjeuy A
dINg pazijenua)d/jeuoifay SdINg S198.1S usaI9 painguisiq

Sawn|oA dINg [edmoanns pasodold jo Arewwns "ST ajqe.L

'G'€ UO0IDaS Ul pajuasald ‘Sawn|oA paleIdosse YlIM ‘SdING pajepow

ay] 109|}81 SBWN|OA pazifesuad/euolbal ayl "uoiB&eER JND Yoes Joj Juslolye0d Jjouns abeiaae ue Bulwnsse pue
‘v'€ uondas ul pajuasald sielowelsed ubisap aapsealpale|noed usaq aAeY SBWN|OA NG S19a11S usalb paingLIsip
ayl ‘(1zoz) Auo aulpesp aoueldwod [eglua@ypalussald ale Sawn|oA 'SHING [euoibal pue SdING painguisip
S19a.1S usalb yloq 10) €T a|qeLul papIAOSHIIL ayl 198w 01 pasodoid sawnjoA NG [einoniis Jo Arewwns vy

9g abed
GT0Z YdorenN 02
Arewwns vvy — AN 9INS €020



GT0CE090 - OWBN YW dANM3 aNS

JISUCPER U9a( Sky 92urINSSE a|qeuoseal 0s ‘luadiad o SI uononpal peoj 186.e)
aUl "SdING [ein1onis pue [ein}oniis-uou PajapoLL-EOpSpapoW Y] JO 1NSal B Se palewnsa S uoionpal peoj uadiad
TT UV YT 9|qeil paynuenb are /0-z uoibal SIBATEND Ul SJING 8yl 01 3|geINgLIe SUOIONPa) PeO| Jayleam 19\

pea’ —Jaylesp\ IS\ '

(12101 %69) /12 (12101 JO %TE) L'96 [ej01
- - GT-Z-9IA'S 10 yinos
96z 5 GT-Z-9NS
- - v1-2-aNS
ev'e - €1-Z-aNS
- - Z1-2-9NS
WA 61T 1T-2-9NS
- 120 TT-Z pue QT-Z usamieg
- oT'T 0T-2-aNS
- 0T0 80-c-aINS
Z8'0 - L0-€-aINS
€'ST 169 90-¢-aINS
656 i GO-€-9INS
6,0 i 60-c-9INS
1°5¢ G'vS v0-€-aNS
Joe ] €0-c-aINS

LG abed
GT0Z YdorenN 02

Arewwns vvyd — dWM3 9INS €020




GT0CE090 - OWBN YW dANM3 aNS

%0 %TT V/N %0 %V %0 %¢ %S ,0-¢-dINS
a1l panalyoy EYER SdINg SdINg ¥SIN | uswdojanapay | (pajspoIN-UON) uoneso
[e1o] uoiejuawajdw| SEETIS reuoibay | -uUoN + S9ANUBdU| SdINg Bulioluo
painguLisia uaal9) nonay olgqnd | resmonis-uoN | doueldwo)d
paInquLIsIa

(peo| frenuue auldseq JO %) suononNpay peo abelany

T20zZ ‘uoibay sisAreuy TND 20-2 9INS Ul S)insay Buljlspo pea T a|qel

8g abed
GT0Z YdorenN 02

Arewwns vvyd — dWM3 9INS €020




J2J3 SMB EWMP — RAA Summary
20 March 2015
Page 59

4.3 Debris

Compliance with the Debris TMDL will be met through a plaasetrofit of all XXX catch
basins throughout the SMB EWMP area to meet each interim amplideadline (20% load
reduction per year between 2016 and 2019) as well as the final coogptieadline (100% load
reduction) in 2020. Consistent with the City’s Trash Monitoring and RegoPlan (TMRP)
(City of Los Angeles Department of Public Works, 2012), “verticadert[s] with 5-mm
openings and flow activated opening screen covers are theuliedtfor implementation within
the City to achieve compliance with Trash TMDLS".

4.4 PCBs and DDTs

The Santa Monica Bay TMDL for DDTs and PCBs developed wasi# dllocations (WLAS)
for stormwater throughout the Santa Monica Bay watershed. Beta@sSMB EWMP group
area contribution is not distinctly defined in the TMDL, the VLassigned to the entire Santa
Monica Bay watershed management area (WMA) as a wholesarg bsed for this discussion.
Table 6-3 in the TMDL lists the existing annual DDT and PC&li#as compared to the annual
maximum allowable loads. The existing TMDL-estimated loads for &lota Monica Bay and
most of the individual watersheds are lower than the maximwwatble loads. As such, the
WLAs for the entire Santa Monica Bay WMA were set eqadht existing estimates of annual
MS4 loads for DDTs and PCBs as 28 grams per year (g/yr)1dsdg/yr, respectively.
Therefore, consistent with the TMDL, it is assumed that tteesezero required load reduction
for PCBs and DDTs in MS4 discharges, and reasonable assurance is demonstrated.

As part of the adaptive management process based on monitiatizagcollected through the
approved CIMP, additional structural and/or non-structural BMPs neagrbposed if needed.
Additionally, if the loads are found to be higher than estimated,tiiuess than the maximum
allowable loads, there may be potential for the WLA to be revised.

4.5 Dry Weather

Table 15outlines the qualitative analysis conducted for each of the CMhayNCMLs have an
effective diversion such that they are consistently operatiorel, maintained, and properly
sized so that they are effectively eliminating freshwatefasar discharges to the surf zone
during year-round dry weather days. Compliance with the SMBBB IT'MDSMB 2-14 is met
by the lack of MS4 outfalls within that CML analysis regiongls that no MS4 discharges are
possible. Compliance with the SMBBB TMDL at SMB 2-15 is mebtigh the observation of
no non-stormwater, dry weather flows from the point zero CML. &edde assurance at SMB
2-12 and 3-9 is yet to be determined, pending the results of the non-stormwaiésongening.
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Since the dry weather compliance deadlines for the dry wedi@&L have passed, this
analysis is provided for informational purposes only, and is not indetadsupport or justify a
new compliance schedule, additional non-structural or structural BeiPan evaluation of
whether any newly proposed BMPs will provide a dry weatharefit. The SMB EWMP

Group’s dry weather compliance approach is to eliminate 100eperof non-exempt dry
weather MS4 discharges through a combination of existing low floerslans and a suite of
new enhanced non-structural source controls (e.g., water conservat@nmtivies, enhanced
IDDE efforts, and enhanced education/outreach and inspection/enforcenaaidress sources
of non-stormwater flow) and source investigations following dry weash#all screening. By

eliminating flows, this is equivalent to 100 percent load reductiorafiopollutants, thereby
demonstrating reasonable assurance of meeting all applicabheit Rimitations during dry

weather. Elimination of discharges is a pathway for compliance withsRalkd WQBELS in the

MS4 permit (per section VI.E.2.e.i.(3)); without discharges thanebe no “cause or contribute”
to receiving water issues.

Table 15. Dry Weather RAA Evaluation

Effective LFD WMG MS4  |[Summer and Winter Dry Weatherl Non-Stormwater MS4
CML at Beach? | Outfall Absent? Anti-Degradation AED? Discharges Absent?
SMB 2-1 Yes Dry Weather RA Demonstrated
SMB 2-2 Yes Dry Weather RA Demonstrated
SMB 2-3 Yes Dry Weather RA Demonstrated
SMB 2-4 Yes Dry Weather RA Demonstrated
SMB 2-5 Yes Dry Weather RA Demonstrated
SMB 2-6 Yes Dry Weather RA Demonstrated
SMB 2-7 Yes Dry Weather RA Demonstrated
SMB 2-8 Yes Dry Weather RA Demonstrated
SMB 2-9 Yes Dry Weather RA Demonstrated
SMB 2-10 Yes Dry Weather RA Demonstrated
SMB 2-11 Yes Dry Weather RA Demonstrated
SMB 3-1 Yes Dry Weather RA Demonstrated
SMB 3-2 Yes Dry Weather RA Demonstrated
SMB 3-3 Yes Dry Weather RA Demonstrated
SMB 3-4 Yes Dry Weather RA Demonstrated
SMB 2-13 Yes Dry Weather RA Demonstrated
SMB 3-5 Yes Dry Weather RA Demonstrated
SMB 3-6 Yes Dry Weather RA Demonstrated
SMB 3-7 Yes Dry Weather RA Demonstrated
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SMB 3-8 Yes Dry Weather RA Demonstrated
SMB 2-14 No Yes* Dry Weather RA Demonstrated
Yes**, Dry Weather RA
SMB 2-15 No No No Demonstrated
SMB 2-12 No No No Pending
SMB 3-9 No No No Pending

*There are no documented MS4 storm drains withenSMB 2-14 CML analysis region.
**Qbservations made on DATE and DATE indicated that non-stormwater, dry weather flows were observed
from the point zero CML.

4.6 Multiple Benefits

Not only is reasonable assurance demonstrated for the watey quudictives, but the proposed
projects also provide multiple benefits beyond pollutant load reductioh. l&nefits include:

x Neighborhood Greening
o Improved aesthetics
0 Reduced heat-island effects
x Water Conservation/Supply
0 Supplemental onsite local water supply
0 Reduced reliance on potable water supply
x Groundwater Recharge
x Public Education/Awareness
o Visible projects distributed throughout SMB EWMP Group area
o Options for educational materials to be posted at construction and comjikted s

Additionally, it can be estimated in the 1995 critical year that:
x About 95,000 acre-feet of rain falls on the watershed in an average yeatr,
X Approximately one third of that rain becomes runoff from the watershe80@3agcre-
feet); and
x About 11 percent of that runoff is retained by the EWMP BMPs (3,500faeteon
average within 1995.
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CML ANALYSIS REGION DETAILS
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Table A-1. Percentage of CML Analysis Region within each Jurisdiction

City of City of City of
Open Beach or County of Los Santa El
CML Analysis Region Point Zero CML Los Angeles| Angeles | Monica | Segundo

West of 2-01 N/A 95% 5.2% 0% 0%
SMB-2-01 Point zero 51% 49% 0% 0%
Between 2-01 and 2-02 N/A 0% 100% 0% 0%
SMB-2-02 Point zero 3.1% 97% 0% 0%
SMB-2-03 Open beach 0% 100% 0% 0%
SMB-2-04 Point zero 0% 100% 0% 0%
Between 2-04 and 2-06 N/A 0% 100% 0% 0%
SMB-2-05 Point zero 0% 100% 0% 0%
SMB-2-06 Point zero 0% 100% 0% 0%
Between 2-06 and 2-07 N/A 0% 100% 0% 0%
SMB-2-07 Open beach 0% 98% 2% 0%
Between 2-07 and 3-01 N/A 0% 50% 50% 0%
SMB-3-01 Point zero 0% 0% 100% 0%
Between 3-01 and 3-02 N/A 0% 0% 100% 0%
SMB-3-02 Point zero 0% 0% 100% 0%
SMB-3-03 Open beach 0% 0% 100% 0%
SMB-3-04 Point zero 0% 60% 40% 0%
SMB-3-09 Open beach 0% 0% 100% 0%
SMB-3-05 Point zero 0% 7% 93% 0%
SMB-3-06 Point zero 0% 35% 65% 0%
SMB-3-07 Point zero 0% 100% 0.3% 0%
SMB-3-08 Open beach 0% 100% 0% 0%
SMB-2-10 Point zero 0% 100% 0% 0%
Between 2-10 and 2-11 N/A 0% 100% 0% 0%
SMB-2-11 Point zero 0% 100% 0% 0%
SMB-2-12 Open beach 0% 100% 0% 0%
SMB-2-13 Point zero 0% 61% 0% 39%
SMB-2-14 Open beach 0% 88% 0% 12%
SMB-2-15 Point zero 0% 1% 0% 99%
South of 2-15 N/A 0% 0% 0% 100%

N/A = Not applicable as CML Analysis Region does dioéctly reflect a single compliance monitoringdgion

(CML).
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SBPAT LAND USE EMCS
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EXAMPLE TLR CALCULATION FOR CML ANALYSIS
REGION 2-11
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To better illustrate the TLR calculation process, the folhgnexample scenario was developed
for compliance monitoring location (CML) 2-11 for TMDL year 1995.

Steps 1-2: Calculate the exceedance frequency and allowable discharge days

The monitoring data in the receiving water of the CML anslysgion draining to CML 2-11
was evaluated for exceedances of the TMDL FIB limits ellesamples and only samples taken
during days with precipitation greater than 0.1 inches. To detertineallowable discharge
days for 2-11, the 17 TMDL allowable exceedance days was diigethe exceedance
frequency of samples taken during days with precipitatieatgr than 0.1 inches. The results of
this analysis are shown in the table below.

Historical Exceedance Historical Exceedance Allowable Discharge Days (Based
Frequency Frequency on exceedance frequency with
(All events) (Daily rainfall > 0.10") daily rainfall > 0.10")
23% 48% 36

Steps 3-4: Model the CML analysis region in SWMM5 and size a reteriiént@ only bypass
during the allowable discharge days

The CML analysis region was modeled in SWMM5 and resulted in 4thahige days (i.e.,
midnight — midnight 24-hour periods where discharge occurred). To redeckaseline 46
discharge days to the allowable 36 discharge days, the diversioraté to a hypothetical
retention BMP was iteratively sized until these two numbers were equalprobess resulted in
a retention BMP with a diversion flowrate of 52 cubic feet per second (cfs)

Steps 5-8: Model the hypothetical retention BMP and the baseline condfitiSBPAT and
compare the FC loads to determine the TLR

The baseline condition for the 2-11 CML analysis regions and ythethetical retention BMP
with a diversion flowrate of 52 cfs were modeled in SBPATiier TMDL year 1995. The table
below shows the results of this modeling.

Average MS4 Average FC Load assuming MS4 Baseline FC | % MS4 Baseline
Baseline FC Load hypothetical retention BMP Load Reduced FC Load
(10712 MPN) (10712 MPN) (10712 MPN) Reduced
465 378 87 19%
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APPENDIX B
CONCEPT REPORT



1 Regional EWMP Projects

The Santa Monica Bay (SMB) Enhanced Watershed Management ProgranmREMilMnclude regional
EWMP projects that retain and infiltrate or beneficialguse all stormwater runoff from the "85
percentile, 24-hour storm event for the drainage area tribttatie project. Through an extensive
screening process and coordination with the SMB EWMP Groupufr eight (8) proposed regional
EWMP project sites were selected for conceptual designirfclusion in the EWMP plan. Best
Management Practice (BMP) types have been selectedzaudfer each of the eight sites. Based on the
conceptual designs, preliminary cost estimates were developed.

The location and BMP type of the eight proposed regional EVigMfects are summarized Trable 1-1
andFigure 1 shows the location of the projects within the SMB EWMP Group area.

Table 1-1
Summary of Regional EWMP Projects

Regional EWMP

. BMP Type Jurisdiction Address / Location
Project
Brentwood Country , 590 S Burlingame Ave
Club Storage and Use City of Los Angeles Los Angeles, CA 90049
Oakwood Recreation . 767 California Ave
Center Storage and Use City of Los Angeles Venice, CA 90291

Riviera Country Club

Storage and Use

City of Los Angeles

1250 Capri Dr
Pacific Palisades, CA 90272

Rustic Canyon
Recreation Center

Subsurface Infiltration

City of Los Angeles

601 Latimer Rd
Santa Monica, CA 90402

Line B Pump Station

Surface Infiltration

City of El Segundo

201-223 Center St
El Segundo, CA 90245

Recreation Park

Subsurface Infiltration

City of El Segundo

401 Sheldon St
El Segundo, CA 90245

Memorial Park

Storage and Use

City of Santa Monica

1401 Olympic Boulevard
Santa Monica, CA 90404

Santa Monica Civic
Auditorium and
Courthouse

Subsurface Infiltration

City of Santa Monica

1855 Main Street,
Santa Monica, CA 90401

1.1 PROJECT DESIGN CRITERIA

A conceptual level design was developed for each of tgemnmal EWMP projects that include the
selection of BMP type, preliminary sizing, configuration, afigersion pipeline alignment. Based on
discussions with the Group and industry standards, the criteriassodhptions presented provided the
basis for the conceptual designs. During the actual design atehimtation phase of the projects, these
assumptions should be reevaluated.
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Figure 1
Regional EWMP Project Locations
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Per Los Angeles’ MS4 Permit requirements, all projectseveized to retain and infiltrate the "85
percentile, 24-hour storm event for the drainage area trnibtathe project (Regional Board, 2012).
Where feasible, BMPs were configured within the site’s opeasato avoid removal of trees and existing
facilities. Based on discussions with the Group, the following BMP tyees selected:

Surface Infiltration
X Line B Pump Station
Subsurface Infiltration

X Santa Monica Civic Auditorium and Courthouse
X Recreation Park
X Rustic Canyon Recreation Center

Storage and Irrigation Use

Brentwood Country Club
Oakwood Recreation Center
Riviera Country Club
Memorial Park

X X X X

The surface infiltration facility (Line B Pump Station)as existing detention basin that will be converted
by removing the concrete lining at the bottom of the basin devalifiltration. Based on discussions with
and recommendations from the Greater Los Angeles County Vector ContratPés96-hour drawdown
time was selected for vector control. To eliminate thisstramt, a floating cover is recommended to
allow the use of the full depth available.

Subsurface infiltration facilities were sized to infiledahe 88-percentile, 24-hour storm volume. Storage
facilities were sized to store the "8percentile, 24-hour storm volume. For the purposes of cost
estimating, 60-inch perforated aluminized steel type Il catadymetal pipe (CMP) was selected as the
system for subsurface infiltration BMPs and storage BN#dsurface infiltration CMP systems are also
assumed to use backfill with 40% porosity that contributes tataeBMP volume.

Diversion pipelines were selected to pull from nearby,repst existing storm drains to deliver thé"85
percentile, 24-hour storm volume to the site by gravity. For thpgses of cost estimating, diversion
pipelines were assumed to be constructed of reinforced cempet (RCP). The preliminary alignments
of diversion pipelines were selected to utilize strestd avoid crossing major obstacles (e.g. open
channels, railways, highways). A diversion structure would be catestiat the point of diversion to
deliver the 88-percentile, 24-hour storm volume to the site and allow higleersfito bypass into the
existing storm drain infrastructure. For the concepta@dt estimate, pretreatment is based on CDS
Hydrodynamic Separation systems (Contech, 2015).

1.2 PROJECT COMPONENTS

The regional EWMP projects consist of surface infilmatbasins, subsurface infiltration systems, and
storage facilities. Each of the projects will include aedsion pipe to deliver water to the site from

existing storm drains. Additionally, each site will include edwceti components and low impact

development (LID) components to provide multi-benefit features tpribjects. Major components of the

conceptual projects are discussed below.
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1.2.1 Surface Infiltration Basins

Surface infiltration basins will consist of retention ingsdesigned to allow for infiltration of stormwater
into the subsurface. The major construction components of sunfiltiation basins include excavation,
earthwork, inlets/outlets, and energy dissipation (e.g., riprf@pjface infiltration basins are sized to
provide a 96-hour drawdown time, following vector control recommendati@s®d on the underlying
soils potential to infiltrate. Drawdown time governs the maxindepth of the basin and, consequently,
the footprint of the basin. Drawdown time can be increakediditional vector control options are
considered. An example schematic of an infiltration basin is showgume 2 (LACDPW, 2009).

Figure 2
Conceptual Infiltration Basin Schematic (LACDPW, 20  09)
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@ UPSTREAM PRETREATMENT SHALL BE PROMVIDED. SEDIMENT FORESAY WITH WOLUME EQUAL TO 25% OF TOTAL

= INFILTRATION BASIN VOLUME MAY BE USED IN LIEW OF UPSTREAM PRETREATMENT. DEFTH SHALL SE 4 MIN To
A" MAX PLUS AN ADDITIOMAL 1 FDOT MIN SEQIMENT STORAGE DEPTH.

@ RIF RAF AFRON OR OTHER ERWERGY DISSIFATION.

@ EXTERD EARTHEW BERM ACROSS EWTIRE WIDTH OF THE INFILTRATION BASIN,

) INFILTRATION BASIN EOTTOM AND SIDE SLOPES SHALL BE FLAMTED WITH DROUGHT TOLERANT WEGETATION., DEEF
Q(Sl?TEB VEGETATION PREFERRED FOR BASIN BOTTOM. NO TORPSOIL SHALL BE ADDED TO INFILTRATION BASIN
8ED.

@ SIZE QUTLET PIPE TO PASS CAPITAL DESIGN PEAK FLOW FOR ON-LME IMFILTRATION BASINS AND WATER
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AMEMDING EXCAVATED MATERIAL WITH 27 — 4" OF COARSE SAND |S RECOMMENDED FOR SOILS WTH BORDER
LUME IMFILTRATION CAPACITY.

@ INSTALL EMERGEMCY OVERFLOW SPILLWAY AS WEEDED. SEE FIGURE Z-4 FOR DETAILS
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D INSTALL CPTIONAL 5" MIMIMUM DIAMETER FERFORATED PIPE UNDERDRAIN Figure &
NSTALL AT 0.5% MINIMUM SLOPE. -
WETALL AT 055 MM SLomE INFILTRATION BASIN
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1.2.2 Subsurface Infiltration Systems

Subsurface infiltration basins consist of underground storagfersg designed to infiltrate stormwater
into subgrade soils. Subsurface infiltration basins regstiructures to be placed underneath the site and
backfilled to the existing site grade. Such structuresamailable in a variety of sizes and material types,
including plastic, concrete, and metal. For the purposes of doeatsg, 60-inch CMP was assumed as
the subsurface infiltration structure material type. Baseddiscussions with the manufacturer, the
subsurface infiltration basin can be configured in a Wared shapes to match site requirements. A
diversion pipe would convey stormwater to CMP headers forilglion through the subsurface
infiltration basin. Access risers will be provided foreogtions and maintenance. Design considerations
include vector control, such as sealed lids to restrict inseetsac An example concept of subsurface
infiltration using CMP is depicted iRigure 3 (Contech, 2015).

Figure 3
Conceptual Subsurface Infiltration System Using CMP (modified from Contech, 2015)

Plan View

Access
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1.2.3 Storage and Use Facilities

Similar to subsurface infiltration systems, subsurfac@nswater storage facilities are consist of
underground storage systems designed to detain stormwater bel@wigtieg site grade. Subsurface
storage facilities require structures to be placed underribatkite and backfilled to the existing site
grade. Such structures are available in a variety of sizdsmaterial types, including plastic, concrete,
and metal. For the purposes of cost estimating, 60-inch CMPas&asned as the subsurface storage
structure material type. Based on discussions with the nanotda, subsurface storage facilities can be
configured in a variety of shapes to match site requiremerdés/eksion pipe would convey stormwater
to CMP headers for distribution throughout the storage systemesAcdsers will be provided for
operations and maintenance. A photograph of a CMP detention systeqiinstalled at a real site is
shown onFigure 4 (Contech, 2015). In addition to CMP storage, a chlorine contactaadkpump
station is required to disinfect and deliver treated stormwaténrigation use.

Figure 4
Photograph Storage/Detention System Using CMP (Cont  ech, 2015)

1.2.4 Diversion Structure and Piping

To deliver water to the sites, diversion structures anidgipill be constructed to connect existing storm
drains to the BMP. Diversion structures are designed to coimeyequired water quality flow to the
BMP and allow excess flows to bypass through the existing stioain. Diversion structures may be
constructed in a manhole or subsurface tank and include hydmdicols (e.g., weirs) and/or
mechanical controls (e.g., valves and rubber dams). For thegasf cost estimating, it was assumed
that diversion pipelines would be constructed of RCP. Adequate utigdreead is required to deliver
water to the BMP by gravity. A hydraulic analysis mustcbhnducted to confirm hydraulic limitations of
the diversion structure and pipeline during the full-scatégiephase. An example diversion structure is
shown inFigure 5 (LACDPW, 2009).
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Figure 5
Conceptual Diversion Structure Drawing
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1.2.5 Pretreatment Facilities

Pretreatment of storm water runoff is an important componelpotbf surface and subsurface infiltration
facilities and provides benefits for storage facilitiBemoval of sediment, trash, and debris will greatly
reduce maintenance required for the infiltration facilitiesl ancrease the useful life of the BMP.
Pretreatment can also reduce the maintenance associtiedtavage facilities. There are a variety of
technologies available for treating runoff, including hydrodynarejgagtors, mechanical filters, and
biofilters. For the purposes of these conceptual designs, adyydmic separator (swirl chamber type
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system) is chosen to remove sediment and debris in stormpvaieto being conveyed to each regional
EWMP project. As depicted iRigure 6, continuous deflection separators (CDS) units are pre-cast unit
placed downstream of drain inlets to capture sediment andsdabd can be manufactured in a variety of
configurations. These underground units create a vortex of watallthas water to escape through the
screen, while contaminants are deflected into the sump, anddateved. The CDS units are intended to
screen litter, fine sand, and larger particles that cae ather pollutants adsorbed to them. They can act
as a first screen influence for trash and debris, vegetaiaterial, oil and grease, and heavy metals.
Multiple units in parallel may be required for high flows.

Figure 6
Example CDS Pretreatment Unit (Contech, 2015)
‘GRATE INLET

(CAST IRON HOOD FOR
CURB INLET OPENING)

— S

CLEAN QUT
(REQUIRED)

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)

CREST OF BYPASS WEIR
(ONE EACH SIDE)

SEPARATION CYLINDER

INLET FLUME

(MULTIPLE PIPES POSSIBLE)

OUTLET OIL BAFFLE

TREATMENT SCREEN

SEPARATION SLAB SUMP STORAGE

1.3 PROJECT SIZING AND CONFIGURATION

Calculations were performed to determine the approximate siziee@du capture the 85percentile, 24-
hour storm volume for each of the sites. A layout was develapeshth of the projects to site the BMP
footprint and diversion pipeline on an aerial photograph of the site.

The 8%-percentile, 24-hour storm volume was determined using the CourtysoAngeles Modified
Rational Method,

#x 2x 9%
12 '
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where 8is the 8@‘—percentile, 24-hour storm volume in acre-fegts the drainage area in acreais the
precipitation depth corresponding to thé"gfrcentile, 24-hour storm in inches per hour, &ds the
developed runoff coefficient,

%=09x +|L+ %x(1F +I),

where % is the developed runoff coefficient; | Lis the impervious percentage of the drainage area, and
% s the undeveloped runoff coefficient (assumed to be a constant 0.1).

Infiltration rates for each site were determined using GIS slaita and soil infiltration curves from the
County of Los Angeles, Department of Public Works Hydrology Manual (LACDEMW6 and County of
Los Angeles, 2014). Additional data will be gathered during gboteal sampling of the site$able 1-2
summarizes the Rational Method inputs for each Jighle 1-3 presents the capture volumes and
infiltration rates used to size the BMPs for each site.

Sizing of subsurface infiltration basins and subsurfameage facilities was calculated using the Contech
CMP Detention System — Rectangular DYODSTM tool (Contech, 20188. Sizing of subsurface
infiltration basins and storage facilities is showTable 1-4 Estimated excavation and backfill volumes
were developed for each site and are summarizédbte 1-5
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Table 1-2

Rational Method Inputs
Drainage 85"-Percentile, Percent Developed | 85"-Percentile,
Regional EWMP Areag 24-hour Storm Impervious Runoff 24-hour Storm
Project (acres) Rainfall Depth * Area’” Coefficient * Volume
(inches) (%) (-) (acre-feet)
CB:TthWOOd Country 173.6 1.07 21.6 0.27 4.2
Oakwood Recreation 145 1.07 63.6 0.61 0.8
Center
Riviera Country Club 4590.6 1.03 14.1 0.21 3.1
Rustic Canyon 50.1 0.97 16.1 0.23 0.9
Recreation Center
Line B Pump Station 262.2 0.93 78.3 0.73 14.8
Recreation Park 41.5 0.92 73.2 0.69 2.2
Memorial Park 135.9 1.06 83.6 0.77 9.2
Santa Monica Civic
Auditorium and 88.0 1.04 61.5 0.59 4.5
Courthouse
' From LA County Department of Public Works GIS (http://dpw.lacounty.gov/wrd/hydrologygjs/
2 From LA County  Department of Public Works as part of the WMMS package
(http://dpw.lacounty.gov/wmd/wmms/
% Assumes undeveloped runoff coefficient of 0.1.
* Scaled to include the storm volume generated from Recreation Park itself.
Table 1-3
Conceptual Design Inputs
Total | 85"-Percentile, Infiltration Estimated Estimated
Regional EWMP Size 24-hour Storm Rate Diversion Pipe Diversion
Project (acres Volume (inches per Diameter Pipe Length
) (acre-feet) hour) (inches) ! (feet)
Brentwood Country Club 129.3 4.2 n/a’ 18 190
Oakwood Recreation 36 0.8 n/a2 12 750
Center
Riviera Country Club 158.2 3.1 n/a’ 18 1,800
Rustic Canyon 8.1 0.9 0.36 12 3,680
Recreation Center
Line B Pump Station 2.2 14.8 0.72 n/a’ o’
Recreation Park 19.7 2.2 0.72 18 1,240
Memorial Park 10.3 9.2 n/a’ 30 1,830
Santa Monica Civic
Auditorium and 6.9 4.5 0.63 24 130
Courthouse

' Sized for peak velocity of 10 feet per second assuming peak flow rate is one-third the 85™-percentile, 24-hour storm

volume over one hour.
% Not applicable for storage

projects.

% No diversion pipe necessary, Line B Pump Station Project uses existing storm drain infrastructure.
* Assumes no additional piping necessary as stormwater in the drainage area is already conveyed to this location.
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CMP Infiltration/Storage Sizing

Table 1-4

1

85th Pipe Backfill
Regional EWMP Percentile Storage Storage Depthto | Number Total Tgtal
) > > Invert of CMP | Length | Width
Project Volume (cubic (cubic .
(cubic feet) feet) feet) (feet) Pipes (feet) (feet)
gﬁgt""c’c’d Country 183,912 | 184,088 0° 7 12 781 90
82&;’;?00' Recreation | 3, 319 34,400 0® 25 11 159 82
Riviera Country Club | 13/ 548 | 134,372 0° 7 12 570 90
Client Revised
Rustic Canyon 40,401 28,323 | 12,272° 7 10 144 75
Recreation Center
Line B Pump Station n/a’
Recreation Park 94,376 66,121 28,8074 7 20 168 150
Memorial Park 401,875 402,742 0 7 52 394 390
Santa Monica Civic
Auditorium and 196,739 137,121 59,916* 7 28 249 210
Courthouse

Developed using Contech CMP Detention System — Rectangular DYODSTM tool (Contech, 2015). Additional
information on the tool is available at http://www.conteches.com/products/stormwater-management/detention-and-
infiltration/cmp-detention-and-infiltration.aspx#2004317-technical-info.

2 Depth to CMP invert assumes at minimum two feet of cover; actual depth will change due to diversion pipe slope
requirements and other site-specific requirements that will be identified in subsequent design phases.

% No backfill storage for storage BMPs.

4 Assumes backfill media has a porosity of 40%.

> Not applicable for Line B Pump Station.

Assumptions: (1) 60-inch CMP pipes; (2) 30-inch spacing between CMP pipes per AISI standards; and (3) two feet of
clearance between site grade and top of CMP system.

Table 1-5
Estimated Excavation and Backfill Volumes of BMP
Total Structural Backfill to
Regional EWMP Project Excavation Backfill Grade
(cubic yards) (cubic yards) (cubic yards)

Brentwood Country Club* 19,417 7,421 5,178
Oakwood Recreation Center* 12,314 1,382 9,658
Riviera Country Club Client Revised" 14,171 5,415 3,779
Rustic Canyon Recreation Center 2,980 1,136 795
Line B Pump Station® 4,343 4,343 0
Recreation Park® 6,977 2,667 1,860
Memorial Park® 42,629 16,345 11,368
Santa Monlci,a Civic Auditorium and 18,355 5548 3.864
Courthouse

! Developed using Contech CMP Detention System — Rectangular DYODSTM tool (Contech, 2015). Additional
information on the tool is available at http://www.conteches.com/products/stormwater-management/detention-and-
infiltration/cmp-detention-and-infiltration.aspx#2004317-technical-info.

% Assumes excavation of 21,000 square foot base at a depth of 5 feet and 8 inches for media backfill (2 inches of pea
gravel, 5 feet of washed gravel, and 6 inches of sand).
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1.4 CONCEPTUAL DESIGN ILLUSTRATIONS

Project concepts are illustrated in this section. EachoRagEWMP Project is shown with conceptual
locations of BMPs, diversion piping, and other project elements.

1.4.1 Brentwood Country Club

The conceptual design for the Brentwood Country Club RegiondE Project consists of diversion of
stormwater from a city storm drain adjacent the Brentwood Bh&042. Stormwater is conveyed by
gravity and stored in a 60-inch CMP storage system for later ioigase.

Bientwood ¢
Park et

Subsurface Infiltration
Storage
Storage and Infiltration

Diversion Structure

e ROT

Diversion Piping
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1.4.2 Oakwood Recreation Center

The conceptual design for the Oakwood Recreation Center RegddP Project consists of diversion
of stormwater from surface street runoff or a city stanain; the storm drains in this area need to be
verified. Stormwater is conveyed by gravity and stored iB0-inch CMP storage system for later
irrigation use.
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1.4.3 Riviera Country Club

The conceptual design for the Riviera Country Club Regional BVWAVbject consists of diversion of
stormwater from Santa Monica Canyon Channel. Stormwater iseged\by gravity and stored in a 60-
inch CMP storage system for later irrigation use.
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1.4.4 Rustic Canyon Recreation Center

The conceptual design for the Rustic Canyon Recreation Certgoridl EWMP Project consists of
diversion of stormwater from two city storm drains northeéshe park. The northern diversion point is
chosen because of the larger drainage area contribwtibe Bbcation; flow from this point drains south
and east to the Santa Monica Canyon Channel. It is rerouted afoalji Arive and meets the second
diversion point that will divert flow to Rustic Canyon RecreatiCenter. Stormwater is conveyed by
gravity and infiltrated via a 60-inch CMP infiltration system.
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1.4.5 Line B Pump Station

The conceptual design for the Line B Pump Station RegiBNdMP Project consists of using the
existing detention basin at the site and replacing thenliasert's concrete base with a media fill
optimized for infiltration. Areas east of the site curremigin to the detention basin, via Line Bl 9818-
U2 and others, and no additional diversions are necessary. $ttmmis conveyed by gravity for
infiltration. A floating cover will be installed to allow these of the full depth of the existing basin
without restrictions due to vector control; additionally, thestxfj pump station can be used to send

stormwater to the drain along El Segundo Blvd if needed.
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1.4.6 Recreation Park

The conceptual design for the Recreation Park Regional EVWAvbject consists of diversion of
stormwater from two city storm drains northeast of the park.n®tater is conveyed by gravity and
infiltrated via a 60-inch CMP infiltration system.
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1.4.7 Memorial Park

The conceptual design for the Memorial Park Regional EWM®6je& consists of diversion of
stormwater from Bl 7403-U1 Line J and a city storm drain. Siater is conveyed by gravity and stored
in a 60-inch CMP storage system for later irrigation use.
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1.4.8 Santa Monica Civic Auditorium and Courthouse

The conceptual design for the Recreation Park Regional EWAVbject consists of diversion of
stormwater from Bl 0249-U2 Line B (along Pico Blvd.). Stormwaterconveyed by gravity and
infiltrated via a 60-inch CMP infiltration system.
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1.5 COST ESTIMATES

The order-of-magnitude estimates presented are consistartlass 5 estimates per Association for the
Advancement of Cost Engineering International (AACEI) guidelig@8CEI, 2011). Engineering,
design, permitting, and support services are based on perceiftdmgeorder-of-magnitude construction
cost estimate. The AACEI describes a Class 5 cost estimaikoagst

Class 5 estimates are generally prepared based on vermged information, and
subsequently have wide accuracy ranges. Typically, engigeési from 2% to 10%
complete. They are often prepared for strategic planning gea® market studies
assessment of viability project location studies and long raagéal planning. Virtually
all Class 5 estimates use stochastic estimating metlBods as cost curves capacity
factors and other parametric techniques. Expected accuracy ramgesom —20% to —
50% on the low side and +30% to 100% on the high side, depending oltegbal
complexity of the project, appropriate reference infoiorgt and the inclusion of an
appropriate contingency determination. Ranges could exceed Hmsen in unusual
circumstances. As little as 1 hour or less to perhaps more thah@@8 may be spent
preparing the estimate based on the project and estimating metiggdolo

1.5.1 Basis of Cost

Based on the conceptual sizing and layout presented in presémiions, order-of-magnitude cost
estimates were developed for each project using the asi$ of similar stormwater BMPs described in
the Multi-Pollutant TMDL Implementation Plan for the Unincorpded County Area of Los Angeles
River WatershedLACDPW, 2010). Unit costs were verified and modified based on texerstruction
experience for similar projects. Unit costs from the repere escalated from the report’'s 2009 estimates
to 2015 values using the Engineering News-Record (ENR) BuildidgCanstruction Cost Index (ENR,
2015).Table 1-6presents the unit costs for the major construction components of the cohdepigias.

Table 1-6
Conceptual Design Major Components Unit Costs
Construction Component Unit Cost
Mobilization® 10% of construction total
Site Preparation® $6,000 per acre
Excavation and Removal $30.00 per cubic yard
Asphalt/Base Removal $9.60 per cubic yard
Reinforced Concrete Pipel $16.00 per diameter (inch) per length (foot)
Gravel Sub-base $115.00 per cubic yard
Backfill Material* $20.00 per cubic yard
Landscaping1 $5.00 per square foot
60-inch Corrugated Metal Pipe2 $150,000 per acre-foot
Media $36.00 per cubic yard
Planning/Project Management® 20% of total construction costs
Design and Permitting (Centralized)* 15% of total construction costs
Contingency for Planning Estimate (Centralized) 25% of total construction costs
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Notes:

! Unit costs have been modified from TMDL Implementation Plan based on recent construction experience for similar
rojects.

E)Material costs for the 60-inch CMP used in subsurface infiltration basins were provided by Contech Engineering

Solutions. Costs include CDS pretreatment.

1.5.2 Assumptions for Cost Estimates

Several assumptions were made to develop the order-of-mdgniost estimates. As planning-level
estimates, the costs presented are based on the cohcetesstanding of the projects to date and are
subject to change pending the development and design of the r§jeeeral assumptions were included
in the Multi-Pollutant TMDL Implementation Plan for the Unincorporat€dunty Area of Los Angeles
River WatershedLACDPW, 2010). The assumptions used in the development of finemeed report
apply to the cost estimates developed in this TM. Thesenaptions have been modified based on the
specific aspects of the regional EWMP projects and arergessbelow for reference.

1.5.2.1 Planning/Project Management

Additional administrative costs will be required to administegnage, and coordinate the project’s
implementation and are included with the planning costs. Adtraive costs can vary widely with the
complexity of the project, but for purposes of comparisoralaevof 20 percent of the capital costs is
assumed for planning.

1.5.2.2 Design/Permitting

Meeting regulatory requirements and obtaining environmentahifgewill be required for construction
implementation. The applicability of many regulations for ec#fft project depends on its site or design
characteristics.

Designing structural BMPs requires collecting data, analyizingnd preparing documents that can be
used for constructing a project. Data collection will inclugeotechnical investigations, field

investigation of existing utilities (potholing), and a topgdria survey for mapping. The design
deliverables are project plans and specifications that lme bid by a contractor for construction.
Engineering costs can vary widely depending on the complexity gfrtiject. For the purposes of the
cost estimates, a fixed rate of 15 percent was appligtietacentralized BMP construction costs to
estimate the design /permitting cost.

1.5.2.3 Construction

Construction costs are based on the BMPs major components. Aissigngsed in estimating costs are
provided below.

X Mobilization: Mobilization costs are highly variable dependinghenrhagnitude of the project. A
mobilization factor of 10 percent was included.

x Site Preparation: Site preparation includes various task®ciated with preparing site for
construction, such as security and setback controls, removat@ades or existing items, and
preparation of construction staging areas.

x Excavation and removal: Excavation and removal costs includeshefcexcavating the volume
of soil required to provide the required storage, hauling thevedndirt off-site, and disposal at
an appropriate facility. The estimate is based on previonsept-level Los Angeles Department
of Public Works and North Carolina State University estimate<CRRW, 2010).

x Asphalt/Base Removal: Costs are included for areas thabeamplemented as a retrofit. The
estimate is based on data from R.S. Means (LACDPW, 2010).
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Reinforced Concrete Pipe: Costs were derived from RSMaathsare included to estimate the
costs for constructing a storm drain extension of or to bypass an existimgdsain system.
Gravel Sub-base: A gravel sub-base consisting of a wWdsbe57 stone typically used as a base
for roads and any construction. The estimate is based on qumtevéndors for No. 57 stone
and R.S. Means (LACDPW, 2010).

Landscaping: One of the benefits of distributed BMPs isttley can be integrated into the site
plan and often incorporated into the landscaping. Landscaping cestsestimated using data
from North Carolina State University (LACDPW, 2010).

Contingency: Because some of the project components have notfullgedefined at this
preliminary stage, a contingency factor of 25 percent hasdm#ied to the construction costs to
estimate the total construction costs and capture expectad pat unidentified additional costs.
The costs could arise from site-specific field conditisngh as those associated with utility
relocations, dewatering, and erosion and sedimentation controlthigtstage of project
development, the contingency also includes an allowance for sk #@s field facilities and
construction scheduling, which might be required but are not specifiatiized.

Cost Estimates for Regional EWMP Projects

The total project costs for the regional EWMP projeoctssammarized iTABLE 1-7. It is important to
note that these costs only consist of the initial capitakdastonstruct the projects as well as operation
and maintenance costs for an assumed 20 year life.

Table 1-7
Summary of Regional EWMP Project Cost Estimates

Regional EWMP Project Total Project Cost
Brentwood Country Club $6,244,768
Oakwood Recreation Center $1,165,003
Riviera Country Club $4,558,417
Rustic Canyon Recreation Center $1,371,824
Line B Pump Station $21,833,225
Recreation Park $3,204,556
Memorial Park $13,645,744
Santa Monica Civic Auditorium and Courthouse $6,680,311
Total Cost of Regional EWMP Projects $58,703,847
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Brentwood, Santa Monica, and El Segundo Sites April 245 201
Los Angeles County, California Project No. 107910001

1. INTRODUCTION

In accordance with your authorization and our peapalated February 9, 2015, we have per-
formed a geotechnical evaluation for four propostdrm water infiltration sites in the
southwestern portion of Los Angeles County, Catifar Specifically, the evaluated sites are lo-
cated in the communities of Brentwood, Santa Mgnaced EI Segundo (Figure 1). This report
presents a compilation of background geotechniesh énd subsurface geotechnical data ob-

tained from the sites.

2. SCOPE OF SERVICES
Ninyo & Moore’s scope of services for this projeatluded review of pertinent background da-
ta, performance of a geologic reconnaissance, abdusface exploration with regard to the

proposed project. Specifically, we performed the following tasks:

X Review of readily available background materials, includingeStd California Seismic
Hazards Zones maps, State of California Earthqlakdt Zone maps (Alquist-Priolo Spe-
cial Studies Zones maps), other published geologic nmeaps literature, in-house
information, stereoscopic aerial photographs, and planadad by the client.

x Performance of a site reconnaissance to observexiBgng conditions at the site and to
mark the proposed boring locations for utility ckeage. Mark-out of potential existing un-
derground utilities was conducted through Underground Service Alert)(USA

x Performing a subsurface exploration consisting of adwgnand logging one cone pene-
trometer test (CPT) sounding at each of the foiesdbeing considered for construction of
storm water infiltration facilities. The CPTs werdvanced to depths up to 30 feet using a
truck-mounted rig.

x Compiling the data obtained from our background researgdisabsurface exploration.

X Preparing this report that presents geotechnidal diatained from our background review,
site reconnaissance, and subsurface exploratieadt of the project sites, along with pre-
liminary evaluation of potential geotechnical fastthat could affect the conceptual design
of the project.

S
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Brentwood, Santa Monica, and El Segundo Sites April 245 201
Los Angeles County, California Project No. 107910001

3.  PROJECT AND SITE DESCRIPTIONS

The purpose of our evaluation is to assist MWH AnaeriMWH) and the City of Los Angeles
Bureau of Sanitation (LA BOS) in developing an Bmted Watershed Management Program
(EWMP) for the southwestern portion of Los Angel€sjifornia. Our services are intended to
help support feasibility analyses being conductgdbVH and LA BOS for Better Management
Practices (BMPs) at specific locations as parhefEWMP. We understand that the BMPs will help

to reduce the impact of storm water and non-stoatemdischarges on the area.

The project is planned at four separate sitesddcaithin the southwestern portion of Los Angeles
County, California (Figures 1 and 2). One sitatisased in the Brentwood area, two sites are lacate
in Santa Monica, and one site is located in El 88guThe name, location (including latitude and

longitude), and approximate elevation of each efftiur sites are presented below in Table 1.

Table 1 — Site Name and Location

Approximate Approximate Approximate

Site Name Address Elevation (above ppro pprox

Latitude Longitude
MSL)

Brentwood 590 S. Burlingame Avenue o o
Country Club Los Angeles, California 90049 345 feet 34.049254°N 118.485852° |V
Rustic Canyon 601 Latimer Road o o

Recreation Centelf Santa Monica, California, 90402 155 feet 34.038803° N 118.515019°\v
Santa Monica 4" Street and Pico Boulevard o o
Civic Center Santa Monica, California 9040 65 feet 34.009665° N 118.487675° \V

. 401 Sheldon Street o o
Recreation Park El Segundo, California 90245 85 feet 33.921421° N 118.411928° W\
Note:
MSL — Mean Sea Level

The site located at the Santa Monica Civic Centersists of an AC paved parking lot with
planters landscaped with trees and shrubs. The ptbfrct sites are located in park areas devel-
oped with grass fields, paved and unpaved walkirgasa restroom and/or recreation center

buildings, asphalt concrete (AC) paved parking, lat&l other associated appurtenances.
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Brentwood, Santa Monica, and El Segundo Sites April 245 201
Los Angeles County, California Project No. 107910001

4. FIELD EXPLORATION

Our geotechnical field exploration of the proposemrm water infiltration facility sites includ-
ed a geologic reconnaissance and subsurface etplo@nducted on April 13 and April 20,
2015. The subsurface exploration consisted of #réopmance of four CPT soundings (CPT-1
through CPT-4) to depths of up to approximatelyf86t below existing grades. One CPT
sounding was performed at each site. The CPT sogadwere performed using a truck-
mounted CPT rig. The CPTs were backfilled with dgncrete materials. The locations for
each CPT were designated by MWH, and are presantegigures 3 through 6. Logs of the
CPT soundings are presented in Appendix A.

5. GEOLOGY AND SUBSURFACE CONDITIONS
Our findings regarding regional and site geologyl groundwater conditions at the four project

sites are provided in the following sections.

5.1. Regional and Geologic Setting

The subject sites are located within the westertiquoof the Los Angeles Basin, which is in-
cluded in the Transverse Ranges Geomorphic Pravifides geomorphic province
encompasses an area that extends approximatelyni820from the Pacific Ocean at Point
Arguello, west of Santa Barbara, to the Joshua Neg®nal Monument east of Palm Springs.
The province is up to 60 miles wide along the Log@as-Ventura County line and narrows
to about 40 miles at its western end. The Los AegyBlasin has been divided into four struc-
tural blocks which are generally bounded by promirfi@ult systems: the Northwestern Block,
the Southwestern Block, the Central Block, and Neetheastern Block (Norris and Webb,
1990). The project sites are located in the Sowsteme Block, which is generally bounded the
Newport-Inglewood fault along the east and the fikaCioastline along the west. The South-
western Block is underlain by up to approximately520 feet of Miocene-age or younger

marine deposits over basement rock consistingeoCtitalina Schist.

=]
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Brentwood, Santa Monica, and El Segundo Sites April 245 201
Los Angeles County, California Project No. 107910001

5.2.  Site Geology

Our review of the referenced geologic maps andlitee indicates that the subject sites are
underlain by Holocene to Pleistocene alluvial andate deposits (Campbell et al., 2014;
Jennings, 2010b; Saucedo et al., 2003). As described in the litethase deposits consist
of unconsolidated to moderately indurated gravel, sand, sdtcky. Geologic units en-
countered during our reconnaissance and subsuwfquteration of the project sites included
fill soils and alluvium. Generalized descriptionistibe soils encountered are provided Ta-
ble 2. Logs of the CPT soundings are presented in App@ndbgeologic map of the region

is presented on Figure 7.

Table 2 — Subsurface Conditions

. Depth Explored . Groundwater
Site Name CPT Number (feet) Encountered soils Depth
Brentwood Interbedded very stiff fing

Country Club CPT-1 30.5 feet grained, silty clay to clay] Not encountered

and sand to silty sand
Interbedded clayey silt tg

Rustic Canyon 11.2 feet
Recreation CPT-2 ' silty clay, sand to silty | Not encountered

Center (refusal) sand, and sand
Interbedded clay, silty
Santa Monica 3 16.4 feet clay to clay, clayey silt to
Civic Center CPT-3 (refusal) silty clay, sand to silty Not encountered
sand, and sand
Recreation CPT.4 24.1 feet Interbedded sand to silty Not encountered
Park (refusal) sand and sand

5.3. Groundwater

Groundwater was not encountered in our CPT soundings. According teview of readily
available groundwater data (Geotracker, 2015), gnvatet has been measured at a depth
of approximately 44.5 feet in the vicinity of thera Monica Civic Center site. Recent
groundwater data was not available at the other three\&leebave also reviewed records of
historical data (CGS, 1997b; CGS, 1998a; CGS, 1p3&sed on our review, the historic
high groundwater depth is approximately 10 feet at the Rustic Cangored&ion Center
site, approximately 30 feet at the Santa MonicaddBenter site, and approximately 40 feet

at the Brentwood County Club and Recreation Padsskluctuations in the groundwater
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Brentwood, Santa Monica, and El Segundo Sites April 245 201
Los Angeles County, California Project No. 107910001

level and perched conditions typically occur due to variatiormegipitation, ground sur-
face topography, subsurface stratification, irrigatiord ather factors.

6. FAULTING AND SEISMICITY

Based on our review of published geologic mapsactive fault traces are mapped underly-
ing the project sites. The project sites are noaled within a State of California Earthquake
Fault Zone (Alquist-Priolo Special Studies ZonertHand Bryant, 1997). However, the pro-
ject sites are located in a seismically active aesais the majority of southern California,
and the potential for strong ground motion in thej@ct area is considered significant during
the design life of the proposed improvements. Tperaximate locations of major faults in
the region and their geographic relationships todites are shown on Figure 8. Table 3 lists
the nearest principal known active fault to eactbjgut site, the maximum magnitude,M
and the fault types as published for the CGS by €aa. (2003). The approximate fault to site
distance was calculated from the USGS Nationaln8eislazard Maps - Fault Parameters web-
site (USGS, 2008)

Table 3 — Principal Active Faults

Site Nearest Active Distance (miles)"2 Moment Magnitude/

Name Fault Fault Type 2
Brentwood County Club Santa Monica 0.7 6.6/B
Rustic Canyon Recreation Center Santa Monicp 0.3 6/B6.
Santa Monica Civic Center Santa Monica| 15 6.6/B
Recreation Park Palos Verdes 4.1 7.3/B
Notes:
L USGS (2008)
% Cao, et al. (2003)

In general, hazards associated with seismic agtindlude ground surface rupture and liquefac-
tion. These hazards are discussed in the folloneegjans.
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6.1. Surface Fault Rupture
The probability of damage due to surface groundurnepis relatively low due to the lack of
known active faults crossing the project sites.f&a ground cracking related to shaking

from distant events is not considered a signifideztard, although it is a possibility.

6.2. Liquefaction

Liquefaction is the phenomenon in which loosely agfed, granular soils and some fine-
grained soils located below the water table undeagad loss of shear strength when sub-
jected to strong earthquake-induced ground shaksmgund shaking of sufficient duration
can result in a loss of grain-to-grain contact dua tapid rise in pore water pressure caus-
ing the soil to behave as a fluid for a short periaduéfaction is known generally to occur
in saturated or near-saturated cohesionless sodsphs shallower than 50 feet below the
ground surface. Factors known to influence liquédacpotential include composition and
thickness of soil layers, grain size, relative densityugdwater level, degree of saturation,

and both intensity and duration of ground shaking.

According to the Seismic Hazard Zones Map for tbhpahga, Beverly Hills, and Venice
Quadrangles, (CGS, 1997a; CGS1999a; CGS 1999b), theroject sites are not mapped
as being in areas susceptible to liquefaction. No groutedlweas encountered in the CPTs
performed at the project sites. Based on this data, wsidenthe potential for seismic-
induced liquefaction to be low at the four project sites.

7. FINDINGS & CONCLUSIONS

As discussed above, our geotechnical services wafermed to help MWH and LA BOS eval-
uate the preliminary feasibility of onsite storm ®rainfiltration systems at each of the 4 sites
explored. Based on our communications with MWH,umeerstand that the preliminary criteria
at each site is related to the presence of groundwater or densels@®viding to refusal to
CPT equipment within 30 feet of the ground surfésesuch, our scope of services included the
performance of cone penetration soundings to ahdefp80 feet or refusal. We understand that
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storm water infiltration facilities being considdrior each site are conceptual at this time. Based
on the information obtained from our geotechniocaleation, the following findings and con-

clusions have been made:

X The project sites are underlain by fill and allingails. The encountered soils consisted of
observed to consist of soils that ranged in size fiayto sand.

x Groundwater was not encountered in our CPT sousdicrording to our review of readily
available groundwater data (Geotracker, 2015), rgtevater has been measured at a depth of
approximately 44.5 feet in the vicinity of the SaMonica Civic Center site. Based on our re-
view of historical records, the historic high grdurater depth is approximately 10 feet at the
Rustic Canyon Recreation Center site, approxima&@lfeet at the Santa Monica Civic Center
site, and approximately 40 feet at the BrentwoodrBoClub and Recreation Park sites.

x  With the exception of our CPT performed at the Be@od Country Club, the CPTs met re-
fusal at depths of less than 30 feet. CPT soundifuggal generally occurs where consolidated
layers, cobbles, or debris inhibit deeper peneinati the CPT equipment.

X Based on our review of published geologic mapsgtlage no known active faults or land-
slides underlying the project sites. Review of ggalal literature indicates that the four
project sites are not located in areas that haga beapped as being susceptible to liquefac-
tion. We consider the potential for seismic-indutigdefaction to be low.

X In-place infiltration testing was not performedpast of our geotechnical services. However,
based on published correlations between CPT dasaiband permeability (Robertson and
Cabal, 2014), we estimate permeability valuesafalr project sites to range from approx-
imately 10" to 10° cm/sec. The approximate permeability values eséichat each project
site based on the CPT data are presented in Taidéow. The estimated values can be uti-
lized for preliminary evaluation purposes. Actualigesof storm water infiltration devices
should be in accordance with the County of Los Aegeluidelines (2014) and should be
based on field infiltration testing at each site.

Table 4 — Estimated Permeability

. CPT Depth Explored . ey
Site Name Number (feet) Estimated Permeability* (cm/sec)
Brentwood CPT-1 30.5 feet 1x10(sand) — 1x18(sand and silt mixture)
Country Club
Rustic Canyon 11.2 feet 1 .
Recreation Center CPT-2 (refusal) 1x10* (sand) — 1x18(sand mixture)
Santa Monica 16.4 feet 2 L
Civic Center CPT-3 (refusal) 1x10? (sand) — 1x18(sand and silt mixture)
Recreation 24.1 feet 2 .
Park CPT-4 (refusal) 1x10? (sand) — 1x18(sand mixture)
Note:
*Derived from Robertson and Cabal (2014)
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8. PRELIMINARY RECOMMENDATIONS

As noted above we understand that the Better ManegePractices (BMPs) associated with the
proposed City of Los Angeles Bureau of SanitatiohiNEP Project are conceptual at this time.
As such, details regarding the types and constmuaf the BMPs (if any) are not known at this

time for any of the sites. We recommend that thateghnical information presented herein be
utilized during the evaluation of the feasibility/the devices associated with the EWMP project
at each site. The design of BMPs should be performedcordance with County of Los Ange-

les (2014) guidelines.

Once the type and general construction of the dsvi better defined, Ninyo & Moore should re-

view the devices’ preliminary design. At that tirsapplemental recommendations may be provided.

9. LIMITATIONS

The field evaluation, laboratory testing, and geotechnical analysssnped in this geotechnical
report have been conducted in general accordartbecwirent practice and the standard of care
exercised by geotechnical consultants performing similar iastke project area. No warranty,
expressed or implied, is made regarding the prelnyi conclusions, recommendations, and
opinions presented in this report. There is nowatadn detailed enough to reveal every subsur-
face condition. Variations may exist and conditiois observed or described in this report may
be encountered during construction. Uncertainties relatigulbgurface conditions can be re-
duced through additional subsurface exploration. idathl subsurface evaluation will be
performed upon request. Please also note thatvaluaion was limited to assessment of the
geotechnical aspects of the project, and did ndtdecevaluation of structural issues, environ-

mental concerns, or the presence of hazardous material

This document is intended to be used only in itgey. No portion of the document, by itself, is
designed to completely represent any aspect of the pradgscribed herein. Ninyo & Moore
should be contacted if the reader requires additioriafmation or has questions regarding the

content, interpretations presented, or completeoietss document.

S

107910001 R.doc 38 Nis

=

0 < AfAnore



Brentwood, Santa Monica, and El Segundo Sites April 245 201
Los Angeles County, California Project No. 107910001

This report is intended for feasibility and prelrary design purposes only. It does not provide suf-
ficient data to prepare an accurate bid by cordractt is suggested that the bidders and their
geotechnical consultant perform an independentatiah of the subsurface conditions in the pro-
ject areas. The independent evaluations may inclodienot be limited to, review of other ge-
geotechnical reports prepared for the adjacensaséa reconnaissance, and additional exploration

and laboratory testing.

Our preliminary conclusions, recommendations, goidions are based on an analysis of the ob-
served site conditions. If geotechnical conditidifserent from those described in this report are
encountered, our office should be notified, andtaml recommendations, if warranted, will be
provided upon request. It should be understoodtitteatonditions of a site could change with time
as a result of natural processes or the activitieran at the subject site or nearby sites. In-addi
tion, changes to the applicable laws, regulatioodes, and standards of practice may occur due to
government action or the broadening of knowledde findings of this report may, therefore, be

invalidated over time, in part or in whole, by cgas over which Ninyo & Moore has no controls.

This report is intended exclusively for use by ¢hent. Any use or reuse of the findings, conclu-
sions, and/or recommendations of this report byiggmother than the client is undertaken at said

parties’ sole risk.

S
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APPENDIX D

FIELD INVESTIGATION /
ENVIRONMENTAL CHECKLIST
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