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---------- Forwarded message ---------- 
From: Jirik, Andrew <AJirik@portla.org> 
Date: Thu, Feb 14, 2013 at 4:39 PM 
Subject: TSO for ICB station CB01--additional information 
To: "Christmann, Rebecca@Waterboards" <Rebecca.Christmann@waterboards.ca.gov> 
Cc: "Ridgeway, Ivar@Waterboards" <Ivar.Ridgeway@waterboards.ca.gov>, "Purdy, 
Renee@Waterboards" <Renee.Purdy@waterboards.ca.gov>, "donna.chen@lacity.org" 
<donna.chen@lacity.org>, "McPherson, Rachel" <RMcPherson@portla.org>, "hubertus.cox@lacity.org" 
<hubertus.cox@lacity.org>, Zora Baharians <zora.baharians@lacity.org>, Robert Vega 
<robert.vega@lacity.org>, "Kharaghani, Shahram" <shahram.kharaghani@lacity.org>, "Patton, 
Christopher" <CPatton@portla.org>, Michael Scaduto <michael.scaduto@lacity.org>, "Curtis, Kathryn" 
<KCurtis@portla.org> 
 

 

Hello Rebecca- 

Attached please find additional information regarding the City’s TSO request for Inner Cabrillo 

Beach station CB01. We have added some detail to the compliance strategy and provided a map 

of the area. Also attached are proposed interim limits and a summary of the methodology used to 

generate them. Please let us know if you have any questions. 

  

Thanks. 

  

Andrew 
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CB01 Compliance Strategies (deadlines in parenthesis) 

 

 Continue to monitor CB01 for indicator bacteria on a 5-day per week basis (ongoing for 

duration of project) 

 

 Add CB01 sampling to human marker studies underway for main beach face (ongoing 

during planned NSE-related surveys) 

o Samples for molecular analysis will be analyzed for presence of the human-

specific Bacteroides by real-time PCR using the HF183 Taqman assay.  

  

 Conduct source identification/source tracking studies and related studies to determine 

extent of impact of point source discharges and Cabrillo Salt Marsh on CB01 (Phase I by 

December 31, 2013) 

o Submit CB01 Work Plan Version 1.0 for Regional Board review (June 30, 2013) 

o Conduct bacteria sampling at nearby storm drain outlets 

 Baseline/Preliminary water sampling  

 Sanitary surveys at storm drains with potential impact, per work plan  

o Conduct bacteria sampling in Cabrillo Salt Marsh 

 Baseline/Preliminary water sampling  

 Dry weather surveys of FIB and qPCR (human and bird markers), in water 

column and in sediment, per work plan  

o Conduct local water circulation assessment to determine influence of Cabrillo Salt 

Marsh on boat launch area (Rhodamine dye tracer study)  

o Monitor flow at targeted storm drains 

o Design and implement Phase II study as warranted by results of Phase I 

(December 31, 2014) 

 

 Inventory point source discharges in proximity to CB01 per CB01 Work Plan (September 

30, 2013) 

o Trace lines and verify drainage areas and jurisdictions for remaining storm drain  

in ICB parking lot 

o Trace lines and verify drainage areas and jurisdictions for storm drains 

discharging into Cabrillo Salt Marsh 

 

 Conduct activity assessments (December 31, 2013) --repeat during high use summer  

season (July 31, 2014) 

o Boater activity (boat washing, bait tank draining, fish cleaning, ice chest 

dumping, trash disposal, etc.) 

o Other human activity (trash generation, use of trash cans, pet waste, animal 

feeding, other activities that may impact indicator bacteria concentrations) 

o Feral animal activity (nesting, scat deposit patterns, etc.) 

 

 Investigate and institute additional non-structural BMPs (July 31, 2014) 

o Verify housekeeping procedures are in place to limit animal waste in parking lot 

o Verify trash can lids are appropriate to exclude animals; correct as necessary 



o Assess need for additional signage (e.g. bird feeding, cat/raccoon feeding, “boat 

BMPs”); install signage as needed  

o Develop and distribute educational materials based on findings of activity 

assessments 

o Institute debris/animal waste removal procedures in parking lot storm drain line 

o Repair any breaches in Cabrillo Salt Marsh fence 

o Assess function/drainage of boat wash facility; correct/repair as necessary 

 

 Investigate and institute simple structural BMPs (July 31, 2014) 

o Determine feasibility of storm drain catch basin inserts in ICB parking lot drain 

(e.g. debris excluders, anti-bacteria media filters); install if feasible 

o Determine feasibility of animal excluding devices in ICB parking lot drain (e.g. 

end of pipe “flip-up” grate); install if feasible 

 

 Assess effectiveness of non-structural and simple structure BMPs (December 31, 2014) 

 

 Assess feasibility of diversion of identified storm drains impacting CB01 (December 31, 

2014) 

o Conduct engineering survey of current storm drain routes, elevations and design 

size 

o Conduct engineering survey of nearby sewer systems and their elevations and 

design capacity 

o Determine feasibility of low-flow diversion connections to sewer lines  

 

 Construct feasible storm drain modifications (December 31, 2016) 

 

 Submit progress reports (annually, beginning December 2013) 

 

 

 

 

 

 

References for scientific work conducted to date related to CB01: 

 

 

 

Attached are the formal report titles for the CB01 studies completed to date.  

 

 City of Los Angeles, 2010. Los Angeles Harbor Bacteria TMDL Northern Cabrillo Beach 

Special Studies Task 1 – Shoreline Monitoring Data Evaluation, Task 2 – Storm Drain 

Investigation, Prepared from the Los Angeles Regional Water Quality Control Board. 

March 2010. 

 

 Kinnetic Laboratories Incorporated, 2006. Inner Cabrillo Beach Water Quality 

Improvement Project Source Identifications and Mitigation Alternatives, Volume I 



Summary Report. Prepared for the Port of Los Angeles Engineering Division. January, 

2006. 

 

The Details of the Historic Cabrillo Marsh study are in: 

 Kinnetic Laboratories Incorporated, 2006. Inner Cabrillo Beach Water 

Quality Improvement Project Source Identification and Mitigation 

Alternatives, Appendix C Inshore Circulation and Hydrodynamic Results, 

Inner Cabrillo Beach. Prepared for the Port of Los Angeles Engineering 

Division. January 2006. 

The Details of the Historic MS4 surveys are in: 

 Kinnetic Laboratories Incorporated, 2006. Inner Cabrillo Beach Water 

Quality Improvement Project Source Identification and Mitigation 

Alternatives, Appendix D Local Sources of Bacterial Contamination and 

Inner Cabrillo Beach. Prepared for the Port of Los Angeles Engineering 

Division. January 2006. 

 

 Kinnetic Laboratories Incorporated and AECOM, 2010. Monitoring Effects of Beach 

Sand Replenishment and Groin Removal, Inner Cabrillo Beach Water Quality 

Improvement Project, Draft Final Report. Prepared for the Port of Los Angles 

Engineering Division. March, 2010. 

 

 

 

 

 



APPROACH TO INTERIM LIMITS CALCULATIONS 

The following is a description of the approach used to calculate interim limits for bacteria TMDLs based 

on exceedance days.   The approach to interim limits calculations was based on the following formula: 

Interim Exceedance Days = Percentile[Historic % Exceedance] x [Number of Days 

in a Critical Year], 

where Percentile can be incrementally decreased for phased implementation 

(e.g., from 99th percentile to 85th percentile to 75th percentile).    

The resulting numbers of exceedance days are based on daily sampling; the values would be scaled 

proportionately if the CMP performs weekly sampling (or other frequency).  

Calculating Percentile[Historic % Exceedance]: 

The Historic % Exceedance was  calculated using data collected during the TMDL Coordinated 

Monitoring Plans.  For most TMDLs, relatively few years of data are available (10 years or less).  As such, 

if Historic % Exceedance was calculated based on discrete calendar year or seasonal exceedance rates, 

then relatively few data points would be available to calculate percentiles.  As such, a rolling calculation 

was used to step through the dataset and calculate exceedance rates over multiple intervals, greatly 

increasing the number of data points to use for percentile calculations.   The rolling approach also 

captures varying wet and dry periods, thereby representing future periods could be exceptionally wet or 

dry.   

The duration of the rolling calculation was based on whether the exceedance type is expressed 

seasonally (winter dry weather and summer dry weather) or annually (wet weather and geometric 

mean), as follows: 

 Interim limits for wet weather and geometric mean exceedance days: a calculation duration of 

365-days was applied.  Each time a sample was collected, the exceedance rate was calculated 

for the previous 365-days (starting on the 365th day in the record).   For wet weather, the single 

sample WQO exceedance rate was calculated.  For the geometric mean, the geometric mean 

WQO exceedance rate was calculated. If any of the applicable indicators (total coliform, fecal 

coliform, enterococcus, or the total-to-fecal ratio) was exceeded in a given sample, that sample 

was counted as one exceedance.    

 Interim limits for summer dry weather and winter dry weather: a calculation duration of 42-

days was applied.  Each time a sample was collected, the single sample WQO exceedance rate 

was calculated for the previous 42-days (starting on the 42nd day in each season).  If any of the 

applicable indicators (total coliform, fecal coliform, enterococcus, or the total-to-fecal ratio) was 

exceeded in a given sample, that sample was counted as one exceedance. 

o For summer dry and winter dry calculation, a duration of less than 5 months was 

needed.  Potential options for the duration included 30, 42, or 60 days.   For example, a 



duration of 90 days was considered too long because calculations would essentially be 

limited to the last two months of the winter dry season (calculations don’t start until the 

4th month and the season is five months long).    

o A duration of 42-days was selected because it corresponds to the duration of the 

geometric mean calculation and thus has relevance to the applicable WQOs for the 

bacteria TMDLs.    This duration is also sufficiently short to allow the calculation to be 

performed over the course of the whole season.   

The percentiles were calculated based on all the exceedance rates calculated in the CMP dataset (i.e., 

the exceedance rates calculated with the rolling calculation were ranked from highest to lowest and 

percentiles were determined).   

Calculating [Number of Days in a Critical Year]: 

The numbers of days in a critical year were pre-determined by the bacteria TMDLs, as follows: 

 Wet days:  75 days 

 Winter dry days:  122 days 

 Summer dry days:  168 days 

The geometric mean WQO applies to all days and thus 365 days was used to calculate the interim limits 

for geometric mean exceedances.  

 

 



Table 1.  Summer Dry Weather:  Percentile Exceedance Rates and Exceedance Days 

 CB01 

Percentile 
%  

Exc. 
Exc.  
Days 

Max 35.7% 60 

99
th
 30.8% 52 

95
th
 23.3% 40 

90
th
 20.0% 34 

85
th
 17.4% 30 

80
th
 16.7% 28 

75
th
 14.3% 24 

50
th
 7.1% 12 

25
th
 3.3% 6 

Min 0.0% 0 

 
Table 2.Winter Dry Weather:  Percentile Exceedance Rates and Exceedance Days 

 CB01 

Percentile 
%  

Exc. 
Exc.  
Days 

Max 61.1% 75 

99
th
 52.2% 64 

95
th
 46.3% 57 

90
th
 36.7% 45 

85
th
 32.0% 40 

80
th
 29.0% 36 

75
th
 26.7% 33 

50
th
 18.8% 23 

25
th
 8.7% 11 

Min 0.0% 0 

 
Table 3.Wet Weather:  Percentile Exceedance Rates and Exceedance Days 

 CB01 

Percentile 
%  

Exc. 
Exc.  
Days 

Max 67.6% 51 

99
th
 66.7% 50 

95
th
 61.8% 47 

90
th
 60.0% 45 

85
th
 57.7% 44 

80
th
 55.0% 42 

75
th
 51.5% 39 

50
th
 41.9% 32 

25
th
 36.4% 28 

Min 20.0% 15 

 

 



Table 4.Geometric Mean:  Percentile Exceedance Rates and Exceedance Days 

 CB01 

Percentile 
%  

Exc. 
Exc.  
Days 

Max 48.1% 176 

99
th
 47.3% 173 

95
th
 44.2% 162 

90
th
 40.4% 148 

85
th
 36.5% 134 

80
th
 36.5% 134 

75
th
 34.6% 127 

50
th
 26.9% 99 

25
th
 17.3% 64 

Min 1.9% 8 
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RECORD OF CHANGES TO THE WORK PLAN 

 

This work plan will be updated periodically during 2012/2013 according to the Schedule 

presented in Section 6.0. A summary of comments and document revisions is provided below. 

 

Section 

No. 

Table/ 

Figure 

Page Comment/ 

Change Made to the Document 

Commenter 

May 21, 2012 

- - - 
Technical Edit of entire document. Made 

terminology consistent throughout document. 
- 

3.2.3 - - 
Revised language referring to macro- and 

micro-circulation systems for consistency. 
- 

4.2 - - 

Revised pump & barge design based on field 

reconnaissance efforts from 2012 Micro-

Circulation Mass Balance Pilot Study. 

- 

May 26, 2012 

App. A - - 

2009 study results for Enterococcus speciation, 

qPCR analysis (human, gull, and universal 

Bacteroidales), eel grass studies, and sand 

reservoir studies incorporated into Record after 

Weston was provided report by Kinnetic 

Laboratories, Inc. (Kinnetic). 

Pat Kinney, 

Kinnetic 

5.2.1 Figure 7 - 
Updated maps and data related to the 2009 

qPCR studies. 

Pat Kinney, 

Kinnetic 
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1.0 INTRODUCTION 
 

Beginning with initial efforts in early 2000, the Port of Los Angeles (POLA) and other City of 

Los Angeles (City) Departments have worked to meet the water quality objectives for 

recreational water beneficial uses at Inner Cabrillo Beach (ICB) and to understand the factors 

affecting fecal indicator bacteria (FIB) concentrations at the ICB compliance point CB02.  

Subsequently and throughout the past 12 years, the City and POLA have implemented corrective 

measures to reduce sources of FIB according to the Los Angeles Harbor Bacteria Total 

Maximum Daily Load – Inner Cabrillo Beach and Main Ship Channel Implementation Plan, 

(bacteria TMDL), which was adopted in 2005.   

 

The City and POLA are committed to protecting public health and improving water quality 

conditions at ICB, as demonstrated by the breadth and scope of Tier I and Tier II projects 

implemented to date and the dedication to implementing Tier III measures, including an 

expanded bird exclusion structure (construction in fall 2012), two pilot micro-circulation studies 

(May 2012 and summer 2012), and design and construction of a practicable circulation system 

(by 2013). 

 

POLA believes the structural measures planned for 2012 and 2013 represent the technically 

feasible limitation of Tier III activities for anthropogenic sources of FIB. Based on bacterial 

monitoring conducted by the City as part of the bacteria TMDL, the open waters of Los Angeles 

Harbor (harbor) rarely exceed FIB standards and the FIB exceedances at ICB seem to be 

localized to areas just offshore.  It is believed that natural ecological conditions or natural 

sources are the source of elevated levels of FIB.  In the event that FIB results remain elevated 

after all of the planned Tier III measures have been implemented, POLA has made a request to 

the Los Angeles Regional Water Quality Control Board (LARWQCB) to develop a process to 

establish natural source exclusion (NSE) eligibility at ICB as presented in this work plan. This 

process will be used to develop a transparent, scientifically sound methodology and does not 

predetermine the final NSE decision. 

 

This work plan document serves as an abbreviated administrative record of activities 

implemented under the current bacteria TMDL at ICB and a work plan for future activities that 

will also define natural sources of FIB.  Defining nonhuman natural sources of bacteria is 

intended to provide evidence of eligibility for NSE under the LARWQCB Basin Plan 

amendment (LARWQCB, 2002) while maintaining a commitment to protecting public health.  

  

This work plan is organized into five major sections: 

Section 1 – Introduction and general location information 

Section 2 – ICB Existing Conditions 

Section 3 – Bacteria TMDL Implementation Project Summary 

Section 4 – Bacteria TMDL Tier III Implementation Plan 

Section 5 – Natural Source Exclusion Work Plan 
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1.1 General Vicinity, Port and Cabrillo Beach Recreational Complex 
 

ICB is located in the State of California, County of Los Angeles, City of Los Angeles, Port of 

Los Angeles Harbor Complex at the southwestern corner just inside the breakwater (Figure 1).  

Since the early 1900s, ICB has served as a recreational swimming area and destination.  Today, 

the now historical Bathhouse comprises administrative offices, conference rooms, and 

recreational rooms.  The Cabrillo Marine Aquarium (CMA), instituted in the Bathhouse in the 

1930s as an established collection of marine species, was moved to its current location in 1949. 

The ICB complex also includes lifeguard towers; a small recreational boat launch; a private 

youth facility; a small tidally influenced wetland; and parking for vehicles, boat trailers, and tour 

and school buses (see Figure 2).   
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Figure 1. Inner Cabrillo Beach Vicinity Map 
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2.0 EXISTING CONDITIONS INNER CABRILLO BEACH RESOURCES 
AND USES 

 

 

The Cabrillo Beach Recreational Complex, which covers 370 acres (150 hectares), is located in 

the POLA West Channel and is managed by the City. 

 

Inner Cabrillo Beach  

ICB is the only recreational beach within a west coast / southern California major industrial port 

complex.  A long sloping shoreline provides for calm waters and a shallow swimming area. 

 

Dense eelgrass beds are present in the 

ICB swimming area, and the protected 

environment of the beach provides a 

place for birds to roost, forage, and 

rest. 

 

Because of the shallow slope of the 

beach, the tidal range of the spring 

tides (extreme tides of the tidal cycle) 

can cover a large area (over 150 linear 

feet between high and low tides) as 

shown in Figure 3.  Additionally, 

wind driven circulation effects 

influence water movement during 

most days as a result of prevailing 

winds out of the southwest at 

approximately 10 to 20 knots. 

 

ICB is managed by several City Departments and Divisions.  POLA manages the harbor 

complex and its uses. The Bureau of Sanitation manages and administers a stormwater 

management program for City compliance with TMDLs (including the bacteria TMDL for ICB) 

and municipal stormwater permits issued by the LARWQCB. It also conducts monitoring of 

receiving waters.  The Department of Recreation and Parks manages City facilities, including the 

ICB recreation center and many of the facilities at ICB. 

 

  

 

Figure 3. Large Tidal Fluctuations Observed at 

Inner Cabrillo Beach 
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3.0 BACTERIA TMDL IMPLEMENTATION PROJECT SUMMARY 
 

3.1 Legislative Framework (including reopener) 
 

LARWQCB establishes beneficial uses and water quality standards for all waters within its 

jurisdiction, including ICB, and administers and enforces its Basin Plan.  The beneficial uses 

identified in the Basin Plan for ICB include those listed in Table 1. 

 

Table 1. LARWQCB Basin Plan Designated Beneficial Uses for Inner Cabrillo Beach 

Basin Plan 

Beneficial Use 

Category 

NAV REC1 REC2 COMM MAR WILD RARE SPWN SHELL 

Basin Plan 

Beneficial Use 

Designation 

E E E E E E E P E 

E - Existing Beneficial Use 

P - Potential Beneficial Use 

 

ICB is currently on the State Water Resources Control Board (SWRCB) Clean Water Act 

Section (§) 303d list for Beach Closures for Coliform Bacteria.  The §303d list uses the term 

beach “closures”; however, the appropriate term would be beach “posting.”  When the FIB, 

primarily Enterococcus, exceeds the REC1 standard and there is no known source of sanitary 

sewer spills or sanitary sewage release from vessels, the beach is posted to warn bathers that 

there may be an increased risk for illness. As a result of the §303d listing for Beach Closures at 

ICB, LARWQCB developed the bacteria TMDL, effective March 10, 2005, that required tiered 

implementation over a 5-year time period and included several required special studies.  A 

recommendation to reconsider the bacteria TMDL was presented in the ICB bacteria TMDL. The 

reconsideration of the bacteria TMDL was scheduled for 2009, 4 years after adoption of the 

bacteria TMDL, or during reconsideration of the Santa Monica Beach Bacteria TMDL.  The 

draft bacteria TMDL reopener was initiated on March 23, 2012 with LARWQCB issuance of a 

draft staff report, Basin Plan amendment, and resolution.  

 

The following Basin Plan amendment provided the administrative process for NSE work plans, 

Existing Regulation (LARWQCB – 2002 Basin Plan Amendment), (Attachment A to Resolution 

No. 2002-022, pg. 1) (adopted as part of the Santa Monica Bay Beaches TMDL):  

 

Under the natural sources exclusion implementation procedure, after all 

anthropogenic sources of bacteria have been controlled such that they do not 

cause or contribute to an exceedance of the single sample objectives and natural 

sources have been identified and quantified, a certain frequency of exceedance of 

the single sample objectives shall be permitted based on the residual exceedance 

frequency in the specific water body. The residual exceedance frequency shall 

define the background level of exceedance due to natural sources. The ‘natural 

sources exclusion’ approach may be used if an appropriate reference system 

cannot be identified due to unique characteristics of the target water body. These 

approaches are consistent with the State Antidegradation Policy (State Board 
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Resolution No. 68-16) and with federal antidegradation requirements (40 Code 

of Federal Regulations [CFR] 131.12). 

 

3.2 Bacteria TMDL Implementation Plan and Timeline 
 

The implementation strategies were organized into three tiers, some of which included special 

studies to assess FIB sources, circulation, and surveys. Tier I activities were designated as 

immediate remedial actions and best management practices (BMPs). Tier II activities included 

further study, additional BMPs and some structural controls.  Tier III activities are discussed in 

Section 4.0.  The following sections highlight the accomplishments under the bacteria TMDL 

implementation plan, showcase the breadth of activities conducted to identify and abate sources 

of FIB, and describe the variable and dynamic factors at ICB that affect FIB concentrations. 

 

An inventory of management activities implemented at ICB for bacteria TMDL preparation and 

implementation is provided in a tabular format as Appendix A.  

 

3.2.1 Tier I Activities – Immediate Remedial Actions and Best Management 
Practices 

 

Under the bacteria TMDL implementation plan, several immediate Tier I remedial actions and 

BMPs were employed at ICB to reduce potential sources of FIB as shown below.   

 

Description Date Accomplished 

Storm Drain Low Flow Diversion July 2004 

Remove Sanitary Sewer Outfall July 2004 

Gravity Sewer Repair July 2004 

Sand Cleaning Sept. 2005 

Additional Trash Pick Up Sept. 2005 

Redesign Bird Exclusion Structure Nov. 2005 

Educational Signage Dec. 2005 

Tier I Report Complete Mar. 2006 

 

3.2.2 Tier II Activities – Structural Improvements and Best Management Practices 

In accordance with the Work Plan of Tier II BMPs, the following list of activities was 

implemented to reduce sources and transportation of FIB to ICB.  These activities were 

conducted between 2007 and the present. 

 

Activity Description Date Accomplished 

Replace Beach Sand and Beach Re-contouring (Phase I)* June 2007 

Beach Management Plan Nov. 2008 

Replace Beach Sand and Beach Re-contouring (Phase II)* June 2009 

Circulation Enhancement – Remove Rock Groin Aug. 2009 

Permanent Bird Exclusion Structure (Phase I)* July 2010 

Bird Dropping Removal Pilot Program 2011 

Permanent Bird Exclusion Structure (Phase II)* Planned – fall 2012 
*These activities are Tier II BMPs; however, they were implemented in steps (phases). 
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3.2.2.1 Bird Dropping Removal Pilot Program 

Based on past investigations that identified daily roosting of local avian species on the beach as a 

significant source of FIB, the City Department of Recreation and Parks implemented an 

aggressive daily bird dropping removal program targeted at birds observed foraging along the 

intertidal zone. During winter 2010/2011, a City staff person removed bird droppings from the 

ICB shoreline using a hand-held scooping device. The device was designed to remove both the 

dropping and the surrounding (potentially contaminated) sand to ensure adequate source control 

to prevent direct inoculation and re-growth. At the same time, regular and ongoing compliance 

monitoring was conducted at the CB02 compliance monitoring location in accordance with the 

bacteria TMDL requirements. The FIB monitoring results before, during, and after 

implementation of the hand removal activities show no change in FIB results, frequency of 

exceedance, or improved water quality directly associated with this activity. The program was 

discontinued after the 2011 pilot program was completed.  

 
3.2.2.2 Existing Bird Exclusion Structure (Phase I) 

A pilot bird exclusion structure was constructed on a small footprint at the southern end of ICB 

in 2000. This action was based on the results of investigations that identified daily roosting of 

local avian species on the upper beach sand area as a significant source of bird fecal matter. An 

effectiveness assessment indicated that birds were deterred by the structure, resulting in a 

reduction of FIB exceedances in the receiving water (Dalkey and Bahariance, 2003). The 

temporary pilot structure was re-strung in September 2005 and replaced with the Phase I 

permanent bird exclusion structure in July 2010. The Phase I structure covers approximately 

two-thirds of the sandy portion of ICB from the upper beach to the high tide line at +7 feet (ft) 

mean lower low water (MLLW). Expansion of the bird exclusion structure is planned in 2012 

and is discussed in Section 4.1. 

 

3.2.3 Tier III Activities – Circulation System 
 

The implementation section of the bacteria TMDL states that a near shore circulation system will 

be developed if Tier I and Tier II activities do not reduce FIB concentrations to below water 

quality objectives. Prior to design and implementation of a practicable near shore circulation 

system, potential factors impacting the efficiency and effectiveness of this type of system have 

been evaluated to establish design criteria.  Supporting field work is scheduled for May 2012 and 

summer 2012. 

 
3.2.3.1 Macro-Circulation – Models and Pilot Study 

Kinnetic Laboratories, Inc (Kinnetic) and the POLA (POLA, 2006a) studied the potential effect 

of macro-circulation and potential water quality improvement on ICB using the following two-

pronged approach: 

 Three-dimensional hydrodynamic modeling to size/locate a practicable circulation 

system. 

 Pilot study of a 20,000-gallon per minute (gpm) macro-circulation system. 

 



ICB Bacteria TMDL Implementation and NSE Work Plan – 
Work Plan, Ver. 2.0 May 30, 2012 

 

 
 9 

 

The modeling exercise evaluated three circulation rates. A micro-circulation system, defined by 

Kinnetic as having an output of 500 to 800 gpm, a medium sized macro-circulation system 

(10,000 gpm), and a large macro-circulation system (30,000 gpm) were modeled under varying 

wind and tidal circumstances. The models indicated that a medium macro-circulation system 

could impact water flow at CB02. Kinnetic recommended conducting a pilot study for a slightly 

larger flow output. A 20,000 gpm macro-circulation system was tested in the waters outside the 

swim-buoy line, at the southern end of the beach from August 3 - 5, 2005. This pilot study used a 

combination of FIB monitoring, dye injections, current data, fluorescence and turbidity meters, 

and aerial photography to assess the effectiveness of the proposed macro-circulation system. 

Results of the modeling exercise and pilot study (i.e., increased flow velocities along the beach 

face from 2.5 centimeter per second [cm/s] to 10 cm/s and increased vertical mixing) suggested 

that circulation in the near shore area of the ICB could be augmented using a circulation system.  

 

The results from a pilot study conducted from September to December 2007, evaluating a 2,000-

gpm macro-circulation system installed on a barge located off shore from ICB, were 

inconclusive. 

 
3.2.3.2 Micro-Circulation – Pilot Studies 

In 2008, a micro-circulation/treatment system called Jet Streamer
®
 was piloted at shoreline 

locations at nearby Machado Lake (WESTON, 2008). The pilot study found that FIB results 

decreased when the system was operational, but FIB concentrations remained several times 

greater than the water quality objective. This micro-circulation system was determined to be 

ineffective. 

 

In summer and fall 2011, a micro-circulation pilot study was implemented to expand on a similar 

effort conducted by the LARWQCB and Weston Solutions, Inc. (WESTON
®
) in 2004.  Micro-

circulation was introduced and concentrations of FIB were measured to determine the effect at 

CB02. The results presented by WESTON (2012) were based on the following study designs: 

 

 Study 1 – Micro-circulation through use of a 4-inch trash pump operated for 

approximately 1 hour, replicating the 2004 study, with enhanced monitoring. 

 Study 2 – Micro-circulation through use of a 4-inch trash pump operated continuously for 

6 hours and replicated for 3 consecutive days. The second study was developed based on 

findings from Study 1. 

 

Monitoring was conducted at four locations along the ICB shoreline, including CB02, and at the 

offshore water inlet location. The pilot study results showed that FIB were detected at the pump 

inlet (located above the eelgrass beds within the buoyed swim area) at low levels and at times 

above standards. In contrast, the 2006 macro-circulation pilot study conducted by Kinnetic 

(POLA, 2006a, 2006b) did not detect FIB offshore (outside of the swim-buoy line, possibly 

beyond the influence of the eelgrass bed). The 2011 micro-circulation pilot study was 

inconclusive. 

 

A micro-circulation pilot study was conducted May 15-18, 2012. The data from this 4-day pilot 

study are undergoing analysis. The results from this pilot study will be used to refine a mass 

balance model developed by the LARWQCB. A work plan for this study has been developed 



ICB Bacteria TMDL Implementation and NSE Work Plan – 
Work Plan, Ver. 2.0 May 30, 2012 

 

 
 10 

 

separately, in partnership with LARWQCB and City Departments. The May 2012 micro-

circulation pilot study had and all future circulation systems shall have an inlet located in waters 

documented to be free of FIB and will be based upon lessons learned in previous pilot studies. A 

copy of the work plan for the May 2012 pilot study is included as Appendix B.  
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4.0 BACTERIA TMDL PLANNED TIER III ACTIVITIES 
 

4.1 Expanded Bird Exclusion Structure (Phase II) 
 

Consistent with past efforts and the current ICB bacteria TMDL, a bird exclusion structure 

expansion is proposed that would cover more of ICB along the waterline where birds have been 

observed foraging and resting.  The existing exclusion structure does not extend below the high 

tide line.  This effort will be implemented as a source control for bird fecal matter that comes in 

direct contact with harbor water through tidal fluctuation.   

 

The Phase II Project will extend the existing bird exclusion structure from +7 ft MLLW to 0 ft 

MLLW to expand source exclusion along the ICB Public Beach Area (see Figure 4). This action 

is based on the results of past investigations that identified daily roosting of local avian species 

on the upper beach sand area as a significant source of FIB. Expansion of the bird exclusion 

structure through the tidal zone to 0 ft MLLW will minimize daily bird roosting and foraging at 

lower tides. This is a bacterial source exclusion/management project in conformance with the 

ICB bacteria TMDL Work Plan. Implementation is expected in late 2012. 
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Figure 4. Bird Exclusion Structure (Phase II) Schematic 

 

 



ICB Bacteria TMDL Implementation and NSE Work Plan – 
Work Plan, Ver. 2.0 May 30, 2012 

 

 
 13 

 

4.2 Circulation Studies 
 

Several pilot studies have been implemented at ICB to determine possible FIB reduction 

effectiveness at CB02 (see Section 3.2.3.1 and 3.2.3.2). Building upon the results and 

recommendations of these pilot studies, POLA will implement a micro-circulation pilot study 

during summer 2012 (see Figure 5). The location of the small barge and clean water inlet will be 

based on results of sampling conducted to identify waters free of FIB (In May 2012, FIB 

sampling was completed for low wind/low tide conditions. The proposed intake location will be 

confirmed with sampling during high wind/high tide conditions). The length of the outlet pipe 

may change, depending on tidal conditions. The final pilot study design will be developed in 

partnership with LARWQCB and City Departments. 

 

The goal of this pilot study is to enhance circulation at CB02 by implementing the following 

field tasks: 

 

1. Operations—Operational parameters will be developed based on previous micro-

circulation monitoring data and observations collected during the 2011 pilot study and 

May 2012 pilot study. These data will be used to determine or refine operational and 

equipment options (such as pump size/type, inlet location, localized bathymetry, etc). 

Pumping times and schedules may change over the course of the summer. The City is 

committed to placing this interim micro-circulation system at ICB during summer 2012 

and will implement a practicable circulation system before summer 2013.  The design 

criteria  for the 2013 practicable circulation system will be based on feasibility and on 

feedback/lessons learned from the 2012 interim micro-circulation system pilot study (i.e., 

from discussion with City and LARWQCB and discuss any recommendations for 

modification).  The summer operation is proposed to consist of the following activities: 

 Each morning, personnel will ensure a safe working and operating environment. 

 Personnel will check-in with the lifeguards each day prior to initiating work. 

 Personnel will install the outlet pipe/hose each morning and direct the outlet 

according to the final design. 

 The system will operate for several hours (to be refined based on the May 2012 pilot 

study).   

 

2. Equipment—The City will coordinate with LARWQCB staff on the design of the 

interim micro-circulation system. Currently proposed equipment is described as follows: 

 A small barge equipped with the micro-circulation system will be anchored and fixed 

in position for the duration of the study (2 months) using three semi-permanent 

anchors. The location of the barge will accommodate the highest and lowest tidal 

range expected during the pilot study and generally be located outside of the swim-

buoy line. 

 A micro-circulation system consisting of two or more 4-inch trash pumps installed in 

parallel will have the capacity to pump 400 – 1,000 gpm. Additional pumps may be 

added to increase the flow rate, but there is a trade-off between system weight and 

overall capacity (flow and force).  
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 The inlet pipe/hose will be semi-rigid and anchored outside of the swim-buoy line 

(clean water area) at approximately mid-water depth (4 ft below water surface) for the 

duration of the summer.  Appropriate safety procedures will be implemented to 

designate the location of the semi-rigid inlet line and inlet location.  Water samples 

will be collected periodically to measure the FIB concentrations at the inlet point.  

The inlet location will be placed or monitored to ensure that no adverse effects occur 

from wind-driven circulation, as was noted during the 2011 micro-circulation pilot 

study and previous circulation studies. 

 The outlet pipe/hose will be deployed each day of operation.  The outlet will be 

positioned at approximately mid-water depth and aimed at a 45-degree angle to the 

shoreline toward CB02. The outlet will be secured on location each day using a 

combination of sand anchors, rebar and tie straps. The anchoring equipment will be 

removed each day after the pumping cycle is complete.  

 The outlet and any anchoring equipment near shore will be removed each day after 

pumping is complete to ensure swimmers do not encounter any dangers from 

equipment. 

 

 

Figure 5. Conceptual Schematic of 2012 Interim Micro-Circulation System Pilot Study 
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4.3 Bacteria TMDL Implementation Plan Summary 
 

This work plan demonstrates the commitment of the City and POLA to protecting public health 

and improving water quality conditions at ICB, as demonstrated by the breadth and scope of Tier 

I and Tier II projects implemented to date and the dedication to implementing the Tier III 

measures described in Sections 4.1 and 4.2. POLA believes the structural measures planned for 

2012 and 2013 represent the technically feasible limitation of Tier III activities. In the event that 

FIB results remain elevated after all of the planned Tier III measures have been implemented, 

POLA has coordinated with LARWQCB to develop a process to establish NSE eligibility at 

ICB. This process will be used to develop a transparent, scientifically sound methodology and 

does not predetermine the final NSE decision. 

 

4.4 Technical Review Group 
 

POLA held an internal workshop on March 20, 2012, to discuss the possible eligibility of ICB 

for a NSE.  A copy of the Microsoft PowerPoint presentation given at the meeting is included as 

Appendix C.  LARWQCB and City Departments are collaboratively developing a process for 

establishing eligibility for a NSE designation. The NSE work plan presented in Section 5.0 is a 

transparent, scientifically sound, step-wise methodology that establishes FIB source and relative 

human health risk, if needed.   

 

Recognizing that the NSE process is the first of its kind to be implemented for a Bacteria TMDL 

in California, LARWQCB and City Departments will invite a third-party technical peer review 

group to provide input on the process.  
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5.0 NATURAL SOURCE EXCLUSION 
 

5.1 Regulatory and Implementation Guidance 
 

Little guidance exists regarding development or implementation of NSE work plans. The 

following Basin Plan amendment provided the administrative process for NSE work plans, 

Existing Regulation (LARWQCB – 2002 Basin Plan Amendment), (Attachment A to Resolution 

No. 2002-022, pg. 1) (adopted as part of the Santa Monica Bay Beaches TMDL):  

 

Under the natural sources exclusion implementation procedure, after all 

anthropogenic sources of bacteria have been controlled such that they do not 

cause or contribute to an exceedance of the single sample objectives and natural 

sources have been identified and quantified, a certain frequency of exceedance of 

the single sample objectives shall be permitted based on the residual exceedance 

frequency in the specific water body. The residual exceedance frequency shall 

define the background level of exceedance due to natural sources. The ‘natural 

sources exclusion’ approach may be used if an appropriate reference system 

cannot be identified due to unique characteristics of the target water body. These 

approaches are consistent with the State Antidegradation Policy (State Board 

Resolution No. 68-16) and with federal antidegradation requirements (40 CFR 

131.12). 

 

LARWQCB initiated insertion of the NSE language by means of a Basin Plan amendment, 

recognizing that a NSE may be applicable under certain conditions, and that microbial scientific 

methods (in 2002) would likely need to be improved. 

 

In the absence of guidance, the steps outlined in Section 5.2 are proposed to determine the 

contribution of natural sources of FIB at ICB to support a NSE designation for contribution of 

FIB from nonhuman sources.  To date, there have been no requests to LARWQCB for a NSE 

designation within its jurisdictional area.  This effort will be the first of its kind within the 

LARWQCB jurisdictional area and within the State of California.  Concurrently, the State of 

California is developing a handbook on microbial source tracking efforts for various fecal host 

markers.  This handbook, known as the Source Identification Pilot Project (SIPP) study during its 

development, will augment the ability of the scientific community to determine nonhuman fecal 

host markers. 

 

A project technically administered by South California Coastal Water Research Project 

(SCCWRP) is currently under way in Ventura County to evaluate elements of quantitative 

microbial risk assessment (QMRA).  This local effort and technical staff may provide value, 

review, and assistance to the development of a NSE work plan for ICB. 

 

5.1.1 Selected Review of Literature 
 

A review of selected projects and literature will be summarized in a tabular format highlighting 

key findings pertinent to conditions at ICB and development of the NSE work plan.  This project 

review will incorporate site-specific data collected for ICB, as well as references used in these 
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historical reports that support conclusions and recommendations (see Appendix A for past 

project references). A list of selected literature references is included as Appendix D.  Many of 

the selected literature references are very recent and many more exist that are near publication or 

currently under peer review.  It is suggested that this selected literature review be updated semi-

annually at a minimum.  

 

5.2 Bacterial Source Tracking and Natural Source Exclusion Work 
Plan 

 

In an effort to document conditions and provide a case for a NSE designation, this NSE work 

plan includes a background evaluation of existing laboratory methodologies, regulatory and 

implementation guidance, selected literature review, existing data and information review, and a 

NSE task work plan:  

 

1. Background—In an effort to reduce human exposure to microbial contaminants, 

recreational waters are monitored for FIB, such as enterococci (USEPA, 2004), because 

of the relationship between FIB and human illness when human sewage is present.  

However, it is known that FIB can be present not only in human sewage, but also in 

nonhuman fecal sources (e.g., birds, dogs, cattle, horse).  Furthermore, FIB have been 

measured in some non-fecal sources (e.g., plants, wrack line material) and have been 

shown to persist and/or reproduce in some environments (e.g., sand, storm drains).  

Therefore, in some instances, it may be appropriate to explore a NSE designation. 
 

Over the past 10 years since the Basin Plan amendment allowing a NSE designation was 

adopted, detection techniques and microbiological methods have undergone refinement 

and development.  Methods have been developed that confidently determine and detect 

human sources of FIB.  These newer methods differ from the ribotyping efforts 

conducted in the late 1990s and during investigation of fecal sources at ICB from 2002.  

Some of these newer methods were used in studies conducted at ICB in 2009.  The value 

of historical ICB FIB concentration data, 2005 ribotyping data, and 2009 quantitative 

polymerase chain reaction (qPCR) human and bird marker data are discussed in the work 

plan data inventory (see Section 5.2.1) (POLA / Kinnetic, 2010).  

 

2. Natural Source Exclusion Work Plan—The following section presents the anticipated key 

steps of the NSE process and is consistent with regulatory language summarized in 

Section 5.1 (also see Figure 6).  The following are the key elements of this approach and 

assume that previous data results of no human fecal sources have been verified. This 

assumption will be verified as discussed in Section 5.2.3.2.  
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Figure 6. Natural Source Exclusion Work Plan Process 
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5.2.1 Data Inventory 
 

The first step in this process is to conduct a data inventory, Quality Control Assessment (QCA) 

and review of special studies to assess conditions, determine trends and identify data gaps.  The 

administrative and implementation history to date (See Appendix A) supports exploration of 

eligibility for a NSE at ICB.  Findings from a 2005 ribotyping special study that detected human 

fecal signature bacteria were used to develop structural rehabilitation of infrastructure and other 

BMPs (POLA / Kinnetic, 2006).  A series of special studies were conducted in 2009, after 

implementation of multiple Tier I and Tier II beach activities, to evaluate conditions at ICB. The 

efforts included conducting a statistical analysis of the historical monitoring results for CB02, 

speciation of Enterococcus, and evaluation of eel grass and sand as potential bacterial reservoirs.  

These studies used newer identification methods for human pollution by means of qPCR. A dry 

weather survey in July 2009 found no human fecal signature bacteria at ICB (Figure 7, 

equivalent CB02 location Site C). A concurrent study consisting of eight consecutive weeks of 

sampling (August-October 2009) also found no human fecal signature bacteria at ICB (Figure 8). 

The 2009 qPCR results indicating no human sources at ICB provide a strong foundation for 

scientific study in support of a potential NSE designation. The historical record and reports will 

be reviewed in more detail to best guide special studies at ICB.  Information will be updated as 

needed and may include literature review, reanalysis of past data (e.g., quality control review, 

and statistical analyses), and collection of new data. Current data in the inventory include the 

following: 

 

 FIB data from daily Bureau of Sanitation (BOS) monitoring and bacteria TMDL 

Implementation.  These data will serve as the foundation and baseline historical record of 

FIB at ICB. 

 Human Fecal Source Identification Projects Historical Record (Figure 7).  These data 

indicate abatement of human sources after engineered controls: 

- A 2005 ribotyping special study conducted at CB02 identified a small 

contribution from human sources at ICB. 

- Two 2009 qPCR special studies identified no contribution from human sources at 

ICB after several Tier I and Tier II beach management actions were implemented. 

 Enterococcus Speciation. 

 QCA on Laboratory Reports.  

- Consistent methods—The review to date indicates that standard and consistent 

methods have been used. 

- Detection limits—The review to date indicates that detection limits are adequate 

and consistent over time.  

 Field instrumentation (verification, inventory).  Data from field instrumentation will be 

verified by reviewing calibration records. 

 Circulation Pilot Studies and Model assumptions (review)—Historical macro-circulation 

and micro-circulation pilot studies will be reviewed and evaluated along with additional 

information gathered during the summer 2012 interim micro-circulation system pilot 

study described in Section 4.2.  All circulation studies performed to date have identified a 

key component, tide- and wind-driven circulation, as a vehicle or carrier of FIB. 
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Figure 7.  Map of Study Locations for the Human Fecal Marker Study (July 2009) 
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Figure 8.  Map of Study Locations for the Human Fecal Marker Study, Beach Sand 

Reservoir Study and Eel Grass Study (August-October 2009) 
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5.2.2 Sanitary Survey Design 
 

A sanitary survey is a method of investigating the sources of fecal contamination to a water 

body.  Samples of seawater, sand, and putative sources (e.g., gull feces, cat feces, dog feces, 

eelgrass) will be collected. A designated spatial area for sample collection will be chosen for the 

survey.  Sample collection times will be standardized to minimize confounding factors known to 

affect bacterial concentrations such as wet weather, tidal conditions, solar radiation, and beach 

use (e.g., samples will be collected at approximately the same point in the tidal cycle).  The first 

task is to confirm a lack of human fecal sources, as outlined below (sanitary survey mini-study 

[mini-study]).  If confirmed, the next step would be to use a suite of tools (described below) to 

determine the contributions of nonhuman and non-fecal sources of indicator bacteria at site 

CB02.  The eligibility of ICB for a NSE designation will be determined through multiple lines of 

evidence (Figure 6). 

 

The proposed mini-study area will focus on the shoreline compliance monitoring location at 

CB02 (Figure 9).  Sampling will include collection of seawater at CB02 and a comparison site.  

The ideal comparison site (to be determined) is one participating in an existing monitoring data 

collection program and having a demonstrated record of good water quality.  The mini-study 

design will consist of a transect line through CB02 that includes a sand sampling site (between 

the mean high and low water lines), a comparison site for the sand (needed for statistical 

analysis), and a water collection site at a depth just above the eelgrass bed.  In addition, samples 

from putative sources (bird, dog, and cat feces; eelgrass) of indicator bacteria will be collected 

opportunistically.  Sample collection will occur under environmental conditions that would 

ensure relatively high counts of enterococci (e.g., near high tide).  The proposed number of 

samples to be collected is detailed below.  The sampling strategy may differ depending upon the 

purpose of the study; however, the principle applied will be to collect a number of samples that is 

sufficient to allow confidence when drawing conclusions.   
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Figure 9. Conceptual Sanitary Survey Design Overlaying Proposed 2012  

Expansion of Bird Exclusion Structure for Context 

 
5.2.2.1 Sanitary Survey Mini-Studies 

The first task at ICB is to confirm the 2009 qPCR findings that indicated a lack of human fecal 

sources at ICB.  This mini-study will use the new assays for identification of human fecal 

sources, as slated for recommendation to the State of California as a result of the SIPP.  In order 

to confirm a lack of human fecal sources at ICB, a mini-study is proposed.  An overview of mini-

study methods is provided in Table 2 and Table 3 and the methods are further detailed in Section 
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5.2.3.  A mini-study is one in which the spatial coverage and/or the number of methods applied 

to the samples are reduced.  Sampling sites will be chosen based on a transect described above.  

For example, a mini-study might consist of the following collection sites: CB02, eelgrass bed 

seawater, and reference site seawater. (Note: CB02 tested positive for the human fecal marker in 

2005. No other subsequent human fecal marker studies had positive human results. Sewage leaks 

at the south beach, repaired in 2004, were identified and confirmed by means of inspections and 

standard bacterial monitoring results. A monitoring site could be at this south beach location). 

 

It is recommended that the initial mini-study use a minimum number of methods: (a) 

quantification of fecal indicator bacteria by culture-based methods and (b) fecal source 

identification for humans by qPCR (Table 2). Water samples would be collected from the CB02 

transect (Figure 9) and from site(s) previously identified as having human fecal sources (e.g., 

CB02 and southern beach near old sewer lines). Samples would be collected under 

environmental conditions that would ensure relatively high enterococci counts (e.g., near high 

tide). Replicate numbers would be sufficient to allow statistically meaningful site comparisons of 

the data taken within this initial mini-study. 

 

Table 2.  Proposed Methods for an Initial Sanitary Survey Mini-Study with the Goal of 

Verifying Lack of Human Fecal Sources 

Goal Sanitary Survey Method 

Quantify Enterococci IDEXX 

Determine Human Fecal Source  qPCR-Human Marker 

 

If the initial mini-study confirms a lack of human sources, the next proposed step would be an 

expanded mini-study. In this case, the sampling sites would be the three seawater collection sites 

of the CB02 transect (CB02, eelgrass bed seawater, reference site seawater). The methods would 

include those described in Table 2: (a) quantification of fecal indicating bacteria by culture-based 

methods; and (b) fecal source identification for humans by qPCR.  The methods would be 

expanded to include the following: (c) fecal source identification for birds by qPCR; and (d) 

quantification of enterococci by qPCR (Table 3).  The additional methods would be used to 

confirm the 2009 enterococci speciation and bird marker results, allow initial assessment of the 

locations and strength of this nonhuman fecal source.  Again, the number of replicates performed 

in the expanded mini-study would allow statistically meaningful site comparisons of the data 

taken within the mini-study. 
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Table 3. Proposed Methods for an Expanded Sanitary Survey Mini-Study with the Goal of 

Verifying a Lack of Human Fecal Sources and Preliminary Allocation Information 

Goal Sanitary Survey Method 

Quantify Enterococci IDEXX and qPCR* 

Quantify Total Coliforms and E. coli  IDEXX 

Determine Human Fecal Source  qPCR- Human Marker 

Determine Bird Fecal Source qPCR – Bird Marker 
* To aid allocation calculations for microbial source tracking (comparison of 

molecular methods rather than molecular to culture methods). 

 
5.2.2.2 Sanitary Survey Full-Study 

After data from the mini-studies (Table 2 and Table 3) are analyzed, the project would pursue 

full sanitary survey studies. The full sanitary survey studies would consist of expanding the 

CB02 seawater transect to include a sand site and a reference sand site (Figure 9).  The sand sites 

would be used to evaluate whether sand is a natural source of indicator bacteria at ICB. These 

full sanitary survey studies would use a full suite of methods, as described in Section 5.2.3 and 

outlined in Figure 6, in order to build the dataset needed to determine source and load 

allocations. Replicate sanitary surveys would be performed and conclusions would be based on 

the entire dataset; thus, individual sanitary surveys would not require as many replicates as the 

mini-studies, which are designed to be self-contained.  The needed number of replicate surveys 

(e.g., four wet season/four dry season, including high/low beach usage) will be assessed using 

power analysis, findings from previous studies (including the mini-studies), and input from 

POLA and LARWQCB.  It should be noted that achieving an adequate number of replicates is 

primarily a concern for the qPCR and culture methods because those methods will be used to 

compare sites and to calculate load allocations.  Enterococci speciation and pathogen detection 

methods would not require the same extent of replication. 

 

5.2.3 Methods Applied to Sanitary Survey Samples 
 

Methods will include culture and molecular methods to determine the source strength and spatial 

and temporal patterns of FIB as outlined below.   

5.2.3.1 Fecal Indicator Bacteria Quantification 

A variety of methods are available to determine FIB concentrations (e.g., membrane filtration, 

multiple tube, IDEXX, and qPCR). ICB has routinely been monitored for enterococci using 

IDEXX Enterolert and for total coliform and E. coli using IDEXX Colilert-18. Continued use of 

these methods is suggested for sanitary survey samples in order to maintain continuity of the data 

record.  

 
5.2.3.2 Fecal Host Identification (Human vs. Nonhuman) 

qPCR assays are suggested for fecal host identification.  A variety of methods are available (e.g., 

bovine, dog, horse, pig, bird, human). Host fecal source tracking markers will be used in 

conjunction with quantification of FIB.  For example, a high FIB load associated with eelgrass 

without the presence of human or fecal host identification markers would suggest that the 

eelgrass associated indicator bacteria were not associated with a fecal source.  This method will 

focus on three source tracking markers as outlined below and in Table 4.  In addition, it is 
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recommended that samples also be analyzed by qPCR for Enterococcus spp. in order to facilitate 

load allocation calculations, as follows: 

 Human—Perform fecal host identification by qPCR for a human fecal marker to confirm 

lack of human fecal sources (HF183, Bacteroidales human marker).  This first step is 

necessary in order to justify full sanitary surveys for the purpose of assessing natural 

source allocation.  

 Nonhuman—Based on confirmation of no human sources, perform fecal host 

identification assays by qPCR to identify and quantify fecal contamination by birds and 

dogs (C-Bird assay, Catellicoccus bird marker; Dog-Bac assay, Bacteroidales dog 

marker). 

 

Table 4.  Molecular Source Tracking Assays 

Molecular Assays Available Proposed Method Use at ICB 

Human marker (Bacteroidales), qPCR X 

Bird marker (Catellicoccus; for gull, pelican, pigeon), qPCR X 

Dog marker (Bacteroidales), qPCR X 

Bovine marker (Bacteroidales), qPCR  

Horse marker (Bacteroidales), presence/absence  

 
5.2.3.3 Fecal Indicator Bacteria: Enterococci Speciation 

Certain species of enterococci are thought to be primarily associated with plants (e.g., E. 

casseliflavus). Membrane filtration, colony isolation, and Vitek identification and/or qPCR 

identification can be used to assess seawater samples and samples taken from putative sources of 

indicator bacteria, such as eelgrass, to develop a line of evidence with regard to natural/non-fecal 

sources of indicator bacteria.  Speciation data that showed a preponderance of plant–associated 

enterococci in conjunction with a lack of fecal sources, as indicated by microbial source tracking 

(Table 3), would support eligibility of ICB for a NSE designation.  

 

5.2.3.4 Pathogen Detection 

Pathogen assessment coupled with data on indicator bacteria source and load are important lines 

of investigation into natural and non-fecal sources of indicator bacteria. As outlined in the 

example above, indicator bacteria load associated with eelgrass but not associated with fecal host 

markers suggests a non-fecal source. Pathogen detection would provide a next layer of evidence. 

The absence of pathogens suggests that the non-fecal source of indicator bacteria presents 

minimal human health risk. 

 

The choice of pathogens to be assessed (e.g., Cryptosporidium, enterovirus, Staphylococcus 

aureus, Campylobacter, Salmonella, Toxoplasma gondii) will focus on those pathogens 

associated with bird, cat, and dog feces, and/or with existing QMRA data (i.e., available dose-

response curves and/or published QMRA analysis at beaches).  Existing QMRA studies and 

process are described in more detail in the QMRA discussion in Section 5.2.5.  Furthermore, this 

phase of the project will be aligned with the QMRA study scheduled to be conducted in Ventura, 

CA (see Table 5) in order to streamline efforts, maximize leveraging, and to ensure the widest 

applicability of results. 
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5.2.4 Source Load and Allocation 
 

FIB concentrations in samples collected during the sanitary surveys will be mapped in space and 

time and coupled with data from fecal host identification assays, bacterial speciation, and 

pathogen detection in order to translate results into an assessment of source allocation and load 

allocation. 

 

5.2.5 Quantitative Microbial Risk Assessment 
 

Source and load allocations may be adequate for the NSE process.  If it is determined that risk 

assessment is also needed, QMRA may also be employed.  FIB concentrations, fecal host 

identification results, and resulting source and load allocations and pathogen concentrations are 

inputs used in QMRA models. Therefore, the work outlined above directly feeds into the QMRA 

step, if needed.  In order to coordinate with the effort of SCCWRP to conduct a QMRA analysis 

at beach(es), a similar process is proposed to leverage commonalities between the efforts in 

Ventura and at ICB, unless a sound scientific justification mitigates against it (i.e., variability of 

pathogen sources or inconsistent source and load allocations). The process would include the 

following steps: 

 Generic QMRA—Compare FIB and pathogen results to published QMRA studies using 

reference levels available in published microbial risk assessments. This QMRA method 

utilizes pre-existing QMRA models. If these models prove inadequate for the site, e.g., do 

not capture mechanistic details unique to ICB, then models will be tailored to the site (see 

next step). 

 Tailored QMRA—Development of a site appropriate QMRA model may be pursued if a 

more stringent calculation of health risk assessment is required. This step will be 

conducted if necessary to capture mechanistic details unique to ICB in order to 

demonstrate that there is no human health risk.  
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6.0 PROJECT MILESTONE SCHEDULE 
 

The following summary of imminent future activities provides a schedule for updates to the work 

plan and also milestone points when significant project information will be available for review 

(Table 5).  This information may assist in study design, sampling method selection, 

collaboration, and technical approach development.   

 

Table 5.  Project Milestone Summary 

Project Activity Anticipated Date Updates 

Coordination Meeting with 

SCCWRP to discuss Ventura 

QMRA 

May 8, 2012 (Complete) Update Work Plan Section 5.0 

Finalize Work Plan May 2012  Completed Working Document 

Micro-Circulation Mass Balance 

Pilot Study 
May-June 2012  Update Work Plan Section 4.2 

2012 Interim Micro-Circulation 

System Pilot Study 
July-September 2012 Update Work Plan Section 4.2 

2012 Sanitary Survey Mini-

Study (Mini-Study) 
August 2012 Update Work Plan Section 5.0 

Summer Study Technical 

Reporting 
October 2012 

Update Work Plan Sections 4.2 

and 5.0 

Implement Expansion of Bird 

Exclusion Structure 
October –November 2012 Update Work Plan Section 4.1 

Full Sanitary Surveys Initiated Winter 2012 Update Work Plan Section 5.0 

Literature Review Update December 2012 Update Work Plan Appendix D 

Practicable Circulation System July 2013 Update Work Plan Section 4.2 
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