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Brandes, Deborah@Waterboards

From: Megan Otto <MMOtto@Geosyntec.com>
Sent: Tuesday, April 15, 2014 11:37 AM
To: Purdy, Renee@Waterboards; Ridgeway, Ivar@Waterboards; Nguyen, 

Thanhloan@Waterboards; Lai, Ching-piau@Waterboards; Christmann, 
Rebecca@Waterboards

Cc: Ken Susilo; Brandon Steets; hubertus.cox@lacity.org; hamid.tadayon@lacity.org; 
victor.e.harris@us.mwhglobal.com; elaine.jeng@redondo.org; rduboux@malibucity.org; 
Jennifer Brown; srobinson@jlha.net; tmoon@dpw.lacounty.gov

Subject: Santa Monica Bay Watersheds - RAA Approach Presentation
Attachments: DRAFT SMB RAA Approach - RB Meeting_040914.pdf

Good morning, 

Thank you again for your time and feedback on the proposed RAA approach for the Santa Monica Bay Watersheds. I 
have attached the slides that were presented at the April 9th meeting. 

Best regards, 
Megan 

Megan M. Otto, P.E. 
Project Engineer  
Water and Natural Resources 
------------------------------------------------------ 
3415 S. Sepulveda Blvd., Suite 500 
Los Angeles, CA 90034 
Phone: 310.957.6100 
Direct: 310.957.6112 
www.geosyntec.com  

This electronic mail message contains information that (a) is or may be LEGALLY PRIVILEGED, CONFIDENTIAL, PROPRIETARY IN 
NATURE, OR OTHERWISE PROTECTED BY LAW FROM DISCLOSURE, and (b) is intended only for the use of the Addressee(s) named 
herein. If you are not the intended recipient, an addressee, or the person responsible for delivering this to an addressee, you are 
hereby notified that reading, using, copying, or distributing any part of this message is strictly prohibited. If you have received this 
electronic mail message in error, please contact us immediately and take the steps necessary to delete the message completely from 
your computer system. 

 Please consider the environment before printing this e‐mail
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SANTA MONICA BAY WATERSHEDS

Reasonable Assurance Analysis 
(RAA) Approach for Enhanced 
Watershed Management Programs 
(EWMPs)

Los Angeles Regional Water Quality 
Control Board
April 9, 2014
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Outline
• Objectives
• WMGs & Study Area Overview
• Reasonable Assurance Analysis (RAA) Approach

• Dry Weather Approach
• SBPAT Overview & Calibration
• Target Load Reduction Approach
• Structural BMPs
• Non-Structural BMPs
• Demonstrating

“Reasonable Assurance”
• Summary

2
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Objectives
• To present our draft RAA approach for RWQCB consideration
• To receive initial feedback and input from RWQCB
• To confirm acceptance of approach

3
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Watershed Management 
Groups
• North Santa Monica Bay Coastal Watersheds WMG

(Jurisdictional Groups 1 and 4)
• Santa Monica Bay WMG (Jurisdictional Groups

2 and 3)
• Beach Cities WMG (Jurisdictional Groups 5 and 6)
• Peninsula WMG (Jurisdictional Group 7)

4
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Study Area Overview

5(modeled in RAA)
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North Santa Monica Bay 
Coastal Watersheds WMG
WMG Agencies
• City of Malibu
• Los Angeles County Flood Control District (LACFCD)
• County of Los Angeles

6

Reference 
Watershed
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NSMBCW WBPCs
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Category Water Body Pollutant

1

SMB
Trash/Debris
DDTs/PCBs

SMB Beaches
Dry Weather Bacteria, Wet 
Weather Bacteria

Malibu Creek and Lagoon
Indicator Bacteria
Nutrients

Malibu Creek Trash

2
Topanga Canyon Creek Lead
Malibu Creek Sulfates & Selenium
Malibu Lagoon pH

3 None None

WBPCs established consistent 
with RB Guidelines for RAA
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Santa Monica Bay WMG
WMG Agencies
• City of Los Angeles
• City of Santa Monica
• City of El Segundo
• LACFCD
• County of Los Angeles

8
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SMB WBPCs
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Category Water Body Pollutant

1
SMB Beaches Dry Weather Bacteria, Wet 

Weather Bacteria
SMB PCBs/DDTs
SMB Offshore/ Nearshore Debris

2 Santa Monica Canyon Channel
Lead
Indicator Bacteria

3 None None

WBPCs established consistent 
with RB Guidelines for RAA
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Beach Cities WMG
WMG Agencies
• City of Redondo Beach
• City of Manhattan Beach
• City of Hermosa Beach
• City of Torrance
• LACFCD

10
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Beach Cities WBPCs

11

Category Water Body Pollutant

1

SMB Beaches
Dry Weather Bacteria, Wet 
Weather Bacteria

SMB
Trash/Debris
DDTs/PCBs

Dominguez Channel (including 
Torrance Lateral)

Toxicity
Total Copper, Total Lead, Total Zinc

2
Dominguez Channel (including 
Torrance Lateral)

Indicator Bacteria

3
Dominguez Channel (including 
Torrance Lateral)

Cyanide
pH
Selenium
Mercury

WBPCs established 
consistent with RB 
Guidelines for RAA
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Peninsula WMG

12

WMG Agencies
• City of Palos Verdes Estates
• City of Rolling Hills Estates
• City of Rancho Palos Verdes
• County of Los Angeles
• LACFCD
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Peninsula WBPCs
Santa Monica Bay Dominguez Channel

• Indicator bacteria
• DDT/PCBs
• Marine debris

• Toxics
• Metals
• Indicator bacteria
• Cyanide
• pH

13

Category Water Body Pollutant

1

SMB Beaches Dry Weather Bacteria, Wet Weather Bacteria

SMB
Trash/Debris
DDTs/PCBs

Machado Lake

Trash
DDTs/PCBs
Chlordane
Dieldrin
Odor, Eutrophic Conditions, Algae, Nitrogen, Phosphorus, 
Ammonia, Chlorophyll a, Dissolved Oxygen

Inner Harbor, Outer Harbor, 
Cabrillo Marina, Fish Harbor

Copper, Lead, Mercury, Zinc
PAHs
DDTs/PCBs
Chlordane

2

Wilmington Drain
Copper, Lead
Coliform Bacteria

Machado Lake ChemA (fish tissue)
Palos Verdes Shoreline Park Pesticides
SMB Sediment Toxicity

3 None None

WBPCs established consistent 
with RB Guidelines for RAA
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14

Dry 
Weather 
Approach 
for Bacteria

Evaluation questions for every 
shoreline Compliance 
Monitoring Location (CML)
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Dry Weather Approach for 
Other Pollutants
• Dry weather flows may be from non-MS4 NPDES permitted 

or conditionally exempt sources
• To address remaining non-exempt flows, WMAs may adopt 

new residential/commercial over-irrigation controls such as: 
• Smart controller rebates 
• Water waste ordinance 
• Outreach/education
• Site inspection/audits
• Wet weather BMP that will also capture/treat dry weather flows

• RAA will be narrative (i.e., no modeling) and will assume that 
proposed non-structural BMPs will eliminate any existing 
non-exempt NSW flows
• Therefore 100% reduction of baseline load, and RA 

demonstrated
15
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Wet Weather Modeling 
Process

Calibration
•Hydrology
•Water quality

Targets
•Select average, 

critical years
•Set “existing” 

baseline loads to be 
consistent with TMDL 
analysis

•Set “allowed” loads 
(bacteria: use open 
space LU; other 
pollutants: use WQS)

•Baseline – Allowed = 
Target Load 
Reduction

WQ Benefit
•SBPAT to model BMP 

load reductions 
(LID/onsite, 
distributed, regional)

•Non-modeled 
nonstructural: 
quantify using static 
“mass balance” calcs 
or assume bulk 
reduction (5-10%)

Compliance
•Compared expected 

load reductions with 
TLRs Reasonable 
Assurance of 
Compliance

•Report output ranges
based on stochastic 
analysis

•Address interim and 
final limits/ milestones

16

Targets set 
consistent with RB 
RAA Guidelines 
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SBPAT Overview

17

Model selection 
consistent with RB 
RAA Guidelines
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1) Randomly select number of storms, Ns, for given year from storm distribution

2) Randomly select Storm Sifrom period of record – look up depth of rainfall, BMP hydraulic performance

Catchment definitionSmallest unit = unique land use-distribute BMP combination

Mean and st dev  of  # storms per year;
 List of discrete storm characteristics from continuous simulation

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

7) Sum bypass and treated flows to yield load, volume and concentration in Storm Si
8) Repeat steps 1-7 Ns times; sum to yield annual pollutant load

9) Repeat for many storms (20,000 is typical) to produce distribution of storm concentrations and annual loads

6) Estimate BMP effluent concentration by randomly sampling from distributions
5) Apply percent capture and volume loss 4) Calculate total runoff volume and pollutant load for each land use; sum to yield watershed average concentration for storm Si

18

Monte Carlo
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SBPAT Calibration
• Hydrology: Modeled (predicted) vs. observed annual 

discharge volumes compared for Topanga Canyon
• Precipitation gauge -- LA County Lechuza Station (#72) (hourly 

record adjusted using ratio with Topanga Canyon gauge)
• Streamflow gauge -- LA County Topanga Gauge (F54C) 
• Calibration period -- 2001-2012 (WY 2007 excluded due to 

stream flow measurement outliers)
• Water Quality: Demonstrated linkage between modeled 

annual bacteria loads and measured annual (wet weather) 
exceedance days at SMB 1-18 (Topanga Canyon)

19

Model calibrated 
consistent with RB 
RAA Guidelines
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Calibration Gauges

20

Stream Flow Gauge
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Hydrology Calibration
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Model average 
prediction error 
meets “target 
tolerance” from RB 
Guidelines
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Calibrated Parameters

22
Land Use Designation Effective Imperviousness

Default Calibrated
Vacant Undifferentiated 1% 10%

Los Angeles County 
Soil Number

Saturated Hydraulic Conductivity (in/hr)

Default Calibrated
2 0.11 0.06

22 0.35 0.20
24 1.26 0.60
25 0.15 0.06
26 3.6 2.0
27 0.64 0.60
30 0.72 0.60
33 0.51 0.06
35 1.5 0.6
38 0.50 0.06
66 0.29 0.20

Note: Calibrated values are still within the recommended ranges from reference manuals (NRCS, 
2004. Chapter 9 - Hydrologic Soil-Cover Complexes. Part 630 Hydrology, National Engineering 
Handbook. 20pp. Washington, DC.)

RUNOFF 
INCREASES
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Use Modeled FC Loads to Predict 
Observed Exceedance Days 

23

Open Space Data 
Source

FC EMC (MPN/100mL)

Mean Standard 
Deviation

SBPAT Default (based 
on SCCWRP1 2007
[n=2])

6,310 1,310

Revised based on 
Arroyo Sequit samples 
(n=11)

484 806

y = 59.557e0.0276x

R² = 0.8266
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Target Load Reduction 
Approach
• Santa Monica Bay Watershed WBPCs

• Bacteria
• Point Zero Beaches: Land-use-based approach based on reference watershed 
• Anti-Degradation Beaches: TMDLs acknowledge that historic exceedance rates 

for each of these subwatersheds are lower than that of the reference beach, on 
average  No RAA modeling

• Other Pollutants (e.g., lead in Topanga & Santa Monica Canyon Channel): 
Allowed load = WQS x SBPAT volume. Exceptions:

• SMB PCBs/DDT since TMDL sets allowable MS4 load at existing conditions 
Zero TLR = No RAA modeling

• Malibu Creek nutrients since urban EMCs are below TMDL WLA  Zero TLR = 
No RAA modeling

• Trash/debris  Alternative compliance mechanism (full/partial capture 
systems)

• Open Beaches, all pollutants: No MS4 outfalls  No RAA modeling
• Peninsula EWMP will also use SBPAT to set TLRs for WBPCs in 

Machado Lake and LA Harbor Watersheds
• TLR set based on 50th and 90th percentile years: Based on wet days 

for bacteria, based on rainfall depth for other pollutants.  24
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Average and Critical Years to 
be Modeled

EWMP WMG 

Using Number of Wet Days* Using Total Annual Rainfall*
50th Percentile 

TMDL Year 
90th Percentile 

TMDL Year 
50th Percentile 

TMDL Year 
90th Percentile 

TMDL Year 
NSMBCW 2010 (59) (15.3”) 1995 (85) (31.1”) 1996 (13.3”) 2005 (28.2”)

SMB 1999 (52) (7.3”) 2005 (78) (36.6”) 2008 (15.3”) 1995 (33.1”)
Beach Cities 1996 (58) (10.2”) 1995 (73) (22.0”) 2004 (10.9”) 2005 (21.9”)

Peninsula 2006 (54) (9.1”) 1995 (81) (29.5”) 2008 (12.7”) 2005 (26.5”)

25

EWMP WMG
LACFCD Hourly Rain Gage 

Selected
Elevation

(ft) Justification

NSMBCW D253 Lechuza Patrol Station 1620 Influences most area

SMB D491 Pacific Palisades 293 Elevation is most representative

Beach Cities D1070 Manhattan Beach 182 Influences most area

Peninsula D1252 Palos Verdes Landfill 400 Influences most area

*Period of record: 1989 – 2011 TMDL years (Nov 1 – Oct 31)

Average and critical years used 
to set TLRs consistent with RB 
RAA GuidelinesNote: SMB had 86 wet days in 1995
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26

Rain gauge time step is 
hourly, consistent with 
RB RAA Guidelines

For actual SBPAT 
modeling

For establishing 
years to model 
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Setting Target Load Reductions 
(TLRs) for Bacteria

27

“Existing”
LUs

= Allowed
FC load

= Baseline
FC load

Open
Space LU

Baseline Load – Allowed Load = TLR

Land use-based approach using SBPAT to meet required 
AEDs that are based on reference watershed.

Compliance location Compliance location
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Approach for Addressing Other 
Pollutants
• No other TLRs will be developed, however BMP load 

reductions can be reported for all modeled WBPCs:
• Bacteria (FC)
• Nutrients (TP and TN, or NO3 + TKN)
• Metals (TCu, TPb, TZn)
• Particulate associated toxics (TSS as surrogate), if necessary

• Debris/trash is not addressed in RAA due to alternate 
compliance mechanisms

• Non-MS4 pollutants are not addressed in RAA (e.g., pH, 
sulfate, selenium, odor, etc.)

• Toxicity or non-particulate toxicants will not be modeled
28
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NSMBCW WBPCs

29

Category Water Body Pollutant

1

SMB
Trash/Debris
DDTs/PCBs*

SMB Beaches
Dry Weather Bacteria, Wet 
Weather Bacteria

Malibu Creek and Lagoon
Indicator Bacteria
Nutrients

Malibu Creek Trash

2
Topanga Canyon Creek Lead
Malibu Creek Sulfates & Selenium
Malibu Lagoon pH

3 None None

WBPCs qualitatively evaluated in RAA are greyed out

* If we need to quantify load reductions, model TSS as a surrogate
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SMB WBPCs

30

Category Water Body Pollutant

1
SMB Beaches Dry Weather Bacteria, Wet 

Weather Bacteria
SMB PCBs/DDTs*
SMB Offshore/ Nearshore Debris

2 Santa Monica Canyon Channel
Lead
Indicator Bacteria

3 None None

WBPCs qualitatively evaluated in RAA are greyed out

* If we need to quantify load reductions, model TSS as a surrogate
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Beach Cities WBPCs

31

Category Water Body Pollutant

1

SMB Beaches
Dry Weather Bacteria, Wet 
Weather Bacteria

SMB
Trash/Debris
DDTs/PCBs*

Dominguez Channel (including 
Torrance Lateral)

Toxicity
Total Copper, Total Lead, Total Zinc

2
Dominguez Channel (including 
Torrance Lateral)

Indicator Bacteria

3
Dominguez Channel (including 
Torrance Lateral)

Cyanide
pH
Selenium
Mercury

WBPCs qualitatively evaluated in RAA are greyed out

* If we need to quantify load reductions, model TSS as a surrogate

RB-AR 3996



D
R
A
F
T

Peninsula WBPCs
Santa Monica Bay Dominguez Channel

• Indicator bacteria
• DDT/PCBs
• Marine debris

• Toxics
• Metals
• Indicator bacteria
• Cyanide
• pH

32

Category Water Body Pollutant

1

SMB Beaches Dry Weather Bacteria, Wet Weather Bacteria

SMB
Trash/Debris
DDTs/PCBs*

Machado Lake

Trash
DDTs/PCBs*
Chlordane*
Dieldrin*
Odor, Eutrophic Conditions, Algae, Nitrogen, Phosphorus, 
Ammonia, Chlorophyll a, Dissolved Oxygen

Inner Harbor, Outer Harbor, 
Cabrillo Marina, Fish Harbor

Copper, Lead, Mercury, Zinc
PAHs*
DDTs/PCBs*
Chlordane*

2

Wilmington Drain
Copper, Lead
Coliform Bacteria

Machado Lake ChemA (fish tissue)
Palos Verdes Shoreline Park Pesticides
SMB Sediment Toxicity

3 None None

WBPCs qualitatively 
evaluated in RAA are 
greyed out
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BMPs and Pollutants Modeled 
in SBPAT

BMPs* Pollutants*
Constructed Wetland / Wetpond (with Extended Detention)
Constructed Wetland / Wetpond (without Extended 
Detention)
Dry Extended Detention Basin
Hydrodynamic Separator
Media Filter
Sub-surface Flow Wetland
Treatment Plant
Vegetated Swale
Biofiltration
Bioretention (volume reduction only)
Cistern (volume reduction only)
Green Roof (volume reduction only)
Porous Pavement (volume reduction only)
Infiltration Basin (volume reduction only)

Total suspended solids (TSS)
Total phosphorus (TP)
Dissolved phosphorus as P (DP)2

Ammonia as N (NH3)
Nitrate as N (NO3)
Total Kjeldahl nitrogen as N (TKN)
Dissolved copper (DCu)
Total copper (TCu)
Total lead (TPb)
Dissolved zinc (DZn)
Total zinc (TZn)
Fecal Coliform (FC)

33
1 All pollutants are addressed for all BMPs that provide treatment (i.e., excluding those identified as “volume 
reduction only”).
2 Dissolved phosphorus and orthophosphate data sets were combined to provide a larger dataset because the 
majority of orthophosphate is typically dissolved and many datasets either report dissolved phosphorus or 
orthophosphate, but not both.
* Modeling for the RAA will be limited to Category 1 and 2 WBPCs
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SBPAT EMCs
• Land use EMCs and BMP effluent EMCs are based on references 

listed in the RAA Guidance Document, with the following exceptions:
• BMP Effluent 

• SSF wetland effluent is the lowest of all IBD categories; except for Fecal 
Coliform where 90% removal is used (SSF wetlands are generally capable 
of a 1 to 2 log reduction in fecal coliforms per [USEPA 1993, Sleytr et al 
2007, Edwards et al 1993, Geosyntec 2009, and Puigagut et al 2007])

• BMP effluent data was analyzed in 2012 based on the 2011 interim 
release of the IBD 

• Land Use EMCs
• Open space fecal coliform EMC revised based on Arroyo Sequit samples
• The “single-family residential” EMC for fecal coliform is based on the 

SCCWRP dataset for “low-density residential”
• The “multi-family residential” EMC for fecal coliform is based on the 

SCCWRP dataset for “high-density residential”
• The “education” EMC for fecal coliform is based on the “multi-family 

residential” land use since the educational land use is not available in the 
SCCWRP fecal coliform dataset

34

Model inputs consistent with 
RB RAA Guidelines
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Estimating BMP Load Reductions
Goal is to meet TLRs using combination of both structural and 
nonstructural BMPs
• Structural BMPs: Use SBPAT to model regional and distributed 

BMPs 
• Non-Structural BMPs: Use SBPAT, spreadsheet calcs, or 

assume general load reduction percent for non-modeled BMPs
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Structural BMPs
• Distributed BMPs will be generally planned
• Regional BMPs will be sited
• Regional EWMP BMPs meeting the 85th percentile criteria for future 

conditions (e.g., after LID is implemented in the watershed until 
final limits become effective) will not be modeled for RAA, but sizing 
will be confirmed through use of hydrologic calculations or model

Distributed BMPs

Regional BMPs

36

RB-AR 4001



D
R
A
F
T

Regional EWMP BMPs -
Examples

37

NSMBCW WMG – MLPP 
Pump Station Upgrades

SMB WMG – Penmar WQIP
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Non-Structural BMPs
• Inspection of IGP and other non-MS4 NPDES permittee parcels: 

Model in SBPAT by setting these land use EMCs to WQS in all 
conditions

• LID Ordinances: Model by applying retention BMPs to applicable 
redevelopment area
• Assume retention sized to 85th percentile storm
• Assume applicable redevelopment area based on rates (as % of 

area, by land use) provided by agencies, otherwise use values from 
City of LA from Ballona TMDL Implementation Plans

• Allow greater rate if agencies adopt more stringent applicability 
threshold

• Estimate total redeveloped area between ordinance date and 
effective date of final limits

• LID Programs: 
• E.g., rain barrels, downspout disconnects, rain gardens
• Model by assuming percent (~10%) of residential parcels 

implement this over compliance period 38
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Non-Structural BMPs (cont’d)
• Copper brake pad phase-out (SB346): Assume 50-60% reduction 

per CASQA/Moran analysis
• Other NS BMPs: Calculate individual load reductions consistent 

with SoCal Comprehensive Load Reduction Plans and Water 
Quality Implementation Plans (referencing available SoCal 
studies), or assume 5-10% bulk percent load reduction, e.g.:
• Pet waste controls (ordinance, signage, education/outreach, mutt 

mitt stations, etc.)
• Human waste source tracking and remediation (homeless source 

controls, leaking sewer investigations, etc.)
• Enhanced street sweeping (e.g., 100% vacuum sweepers, 

increased frequency)
• Increased catch basin and storm drain cleaning

39
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Demonstrating “Reasonable 
Assurance”
• Report BMP load reductions as average expected values and 

low-high ranges (i.e., 25th-75th percentile values, driven by 
variability in land use EMCs and BMP performance)

• Hypothetical example:

• For some WBPCs, agencies may elect to use the high load 
reduction value for RAA demonstration

Subwatershed Pollutant Target Load 
Reduction

Sum of NS Load 
Reductions 

(low-high range)

Sum of Structural 
Load Reductions 
(low-high range)

Total Estimated 
Load Reductions 
(low-high range)

1 Fecal
coliform 100 17

(12-20)
60

(40-85)
77

(52-105)

2 Fecal
coliform 75 15

(11-19)
60

(40-85)
75

(51-104)

40
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Example Output

Pollutant Units

Average Annual MS4 Loads and 
Volumes

% of MS4 Load 
Removed

Base-
line

w/Dist. 
BMPs

w/ Dist. + 
Reg. BMPs

w/Dist. 
BMPs

w/ Dist. + 
Reg. BMPs

Total runoff 
volume Ac-ft 220 172 172 22% 22%

DCu lbs 8.8 6.9 6.8 22% 23%
DP lbs 170 125 118 27% 30%

DZn lbs 163 73 63 55% 62%
FC 1012 MPN 52.8 35.4 24.3 33% 54%

NH3 lbs 435 276 190 37% 56%
NO3 lbs 500 384 378 23% 25%
TCu lbs 18.9 10.7 8.1 43% 57%
TKN lbs 1645 1257 1194 24% 27%
TPb lbs 7.63 4.18 3.54 45% 54%
TP lbs 235 140 98 41% 58%

TSS Tons 42 19 12 54% 71%
TZn lbs 218 101 66 54% 70% 41

Ranges not shown here.
Not all pollutants may be reported.
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RB RAA Guidance
• Proposed approach is consistent with RAA Guidance

• Only Permit-approved model will be used (SBPAT)
• Targets will be set based on average (50th percentile) and critical 

conditions (90th percentile)
• Key model input datasets will be consistent with Guidance, e.g.:

• Land use EMCs (updated)
• BMP performance data (updated)
• Rainfall (1-hour timesteps)

• SBPAT calibration will be documented in RAA memo
• Output variability will be characterized

• Request for approval of minor variations
• Updated EMCs
• Updated BMP performance data
• Model output consistent with model capabilities (e.g., SBPAT does 

not produce continuous time series output for load reductions, 
pollutographs, hydrographs, etc.) 

• WMGs intend to define “baseline” as the TMDL effective date
42
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Summary
• For dry weather, decision tree approach
• For wet weather, SBPAT for SMB watersheds
• SBPAT calibration using Topanga
• Targets will only be set for: 

• pollutants associated with MS4 discharges 
• pollutants with load reduction required 
• reference watershed-based beaches (not antidegradation sites)

• Define baseline loads based on TMDL effective date
• Bacteria TLRs based on open space (using data from reference 

watershed)
• Open beaches do not require modeling
• For non-structural: model LID, take bulk credit for remaining BMPs
• For some WBPCs, agencies may consider using the predicted load 

reduction range for RAA demonstration
• Standard SBPAT output will be provided for the RAA WBPCs 43
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Questions

44
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INLAND WATER BODIES

Reasonable Assurance Analysis 
(RAA) Approach for Enhanced 
Watershed Management Programs 
(EWMPs): LSPC plus SBPAT

Los Angeles Regional Water Quality 
Control Board
April 9, 2014

45
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Model Approaches

46

Watershed Set TLR Model BMPs

Santa Monica Bay SBPAT SBPAT

Machado Lake SBPAT SBPAT

LA Harbor SBPAT SBPAT

Dominguez Channel LSPC SBPAT

Model selection 
consistent with RB 
RAA Guidelines 
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Target Load Reduction 
Approach
Dominguez Channel
• Bacteria: LSPC to set TLRs by “dialing down” EMCs by % 

until AEDs are met
• REC-2 with High Flow Suspension

• Other Pollutants: LSPC to set TLRs based on WQS 
• Calibration: LSPC is pre-calibrated
• TLR set based on higher of 50th/90th percentile years: 

Based on wet days for bacteria, based on total rainfall for 
other pollutants

47
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Average and Critical Years to 
be Modeled

EWMP WMG 

Using Number of Wet Days* Using Total Annual Rainfall*
50th Percentile 

TMDL Year 
90th Percentile 

TMDL Year 
50th Percentile 

TMDL Year 
90th Percentile 

TMDL Year 
Beach Cities 1996 (58) 1995 (73) 2004 (10.9”) 2005 (21.9”)

48

EWMP WMG
LACFCD Hourly Rain Gage 

Selected
Elevation

(ft) Justification

Beach Cities D1070 Manhattan Beach 182 Influences most area

*Period of record: 1989 – 2011 TMDL years (Nov 1 – Oct 31)

Average and critical years used to set 
TLR consistent with RB RAA 
Guidelines
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Bacteria TLR Approach Illustrated
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94% EMC 
reduction

Input Adjustment
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LA River Example
Baseline Conditions

90th percentile year (2011)

94% load reduction needed to 
reduce concentrations on 35 wet 

weather EDs to <400 mpn/100mL

Output Response

(incl. 35 that require 
elimination)
(15)
(10)
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Bacteria TLR Approach Illustrated
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LSPC concentration timeseries output
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Questions

51
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Subject: conf call on revised EWMPs with HTB, LAWK & NRDC 
Location: library 
 
Start: Mon 2/29/2016 2:00 PM 
End: Mon 2/29/2016 3:00 PM 
 
Recurrence: (none) 
 
Organizer: Purdy, Renee@Waterboards 
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