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APPENDIX A — Methodology for Selecting Priority and Highest
Priority Water Quality Conditions

The methodology to select the priority and highest priority water quality conditions
follows four steps.

Step 1: Determine Receiving Water Conditions (Permit B.2.a). The goal of the
receiving water assessment is to determine the receiving water conditions in the
watershed. Some receiving water conditions may be selected as priority water quality
conditions if there is sufficient data showing that the MS4 is causing and contributing to
the receiving water condition or if it is suspected that the MS4 may be causing and
contributing but there is a gap in the data.
a. Information and data to evaluate receiving waters conditions includes:
i. TMDLs;
ii. 303(d) listings to determine impaired beneficial uses;
iii. Sources that are provided as part of the 303(d) listing. (This is
important if the 303(d) listing has called out the MS4 as a source);
iv. RW limits for appropriate segments;
v. Historic and current data from the LTEA and WURMP. (Associate a
NPDES monitoring location with each watershed when available.
The priorities listed by these documents exceed water quality
benchmarks.); and
vi. 3™ party data submitted in response to public data call.
b. Determine a receiving water condition based on the following criteria:
i. TMDLs in the watershed applied upstream where appropriate;
ii. All 303(d) listings;
iii. All additional receiving water conditions indentified by reviewing
historic and current monitoring data; and
iv. 3 party data submitted in response to public data call.

Step 2: Determine Potential Receiving Water Impacts from MS4 Discharges
(Permit B.2.b). Review MS4 Monitoring Data to determine potential receiving water
impacts associated with MS4 discharges by assessing the following:

a. Outfall monitoring data provided in the WURMP and LTEA. (It is important
to note that often only one MS4 wet weather outfall location is associated
with each NPDES monitoring location, meaning that the analysis is done
at the subwatershed level and not in the receiving water);

b. WQBELs where appropriate;

c. The 303(d) listing identifies the MS4 as a source; and

d. 3" party data submitted in response to public data call.

Step 3: Determine Priority Water Quality Conditions (Permit B.2.c.(1)). The goal of
this step is to select the priority water quality conditions by analyzing the receiving water
conditions based on the potential for the MS4 to cause and contribute to the condition.
Priority water quality conditions may be identified based on the following criteria:
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a. MS4 subwatershed outfall data compared to the receiving water condition.
If the subwatershed level outfall data shows that MS4 is causing and
contributing to the receiving water condition then it may be considered a
priority water quality condition;

b. If there is no outfall monitoring data associated with the receiving water
condition, the 303(d) listing will be referenced to determine if the MS4 is
included as a source. If the MS4 is listed as a source, this receiving water
condition may be considered a priority water quality condition with a data
gap; and

c. Consider 3™ party input submitted in response to public data call.

Step 4: Determine Highest Priority Water Quality Condition(s) (Permit B.2.c.(2)).
The MS4 Permit requires the Copermittees to identify the highest priority water quality
conditions to be addressed by the Water Quality Improvement Plan, and provide a
rationale for selecting a subset of the priority water quality conditions identified in Step
3. Because the MS4 Permit requires the development and identification of numeric
goals, strategies, and schedules for the highest priority water quality conditions, a
scientifically-based screening analysis of priority water quality conditions was applied.
Conditions already subject to an approved TMDL, ASBS or other water quality
regulation will be elevated to highest priority water quality condition.

The Responsible Agencies will identify priority water quality conditions not subject to an
approved water quality regulation as a highest priority based on the following factors:

a. The supporting data set is sufficient to adequately characterize the degree
to which the priority water quality condition changes seasonally, and over
geographic area, to support its consideration as a highest priority water
quality condition.

b. Storm water/ non-storm water runoff is a predominant source for the
priority water quality condition.

c. The priority water quality condition is controllable by the Responsible
Agencies.

d. The priority water quality condition would not be addressed by strategies
identified for other highest priority water quality conditions in this Water
Quality Improvement Plan.
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Table C-1 presents the beneficial use designations of the 303(d) listed waterbodies in
the Mission Bay WMA. Beneficial uses specifically identified as impaired by the 2010
303(d) list are shaded blue. This table does not present waterbodies that were not
identified as impaired on the 303(d) list. Approximately 72% of the beneficial uses in
the Mission Bay WMA are not impaired or have not been assessed. O f those
waterbodies that are listed as having impairments, most beneficial uses are attained.

Table C-1
Beneficial Uses of the 2010 303(d) Listed Waterbodies in the Mission Bay WMA
Beneficial Use
M| I |RIRIBIW|{WIR|S|N|C| E M |[A|M]| S
303(d) Listed UIN|IE|E|IT|A]I |A|P|A]|O S A QI | H
Waterbody Name N DIC|C|O|R|L|R|W|V|M T R U|G| E
1(2|L|M|D|E|N M A|R| L
L
Rose Creek
L BN { BN
(906.40) *|©
Tecolote Creek
[ ) ® o
(906.50) ¥ o
Mission Bay at Quivira 1
Basin (906.7) NN BN ) ® o o ] o () o o
Mission Bay Shoreline,
at Leisure Lagoon o o o ® o o o ] [ { I )
(906.4)
Mission Bay Shoreline,
at North Crown Point o o o ® o o o ] [ { I )
(906.3)
Mission Bay
(mouth of Rose Creek o o o o o o o { ( { N
only) (906.4)
Mission Bay Shoreline,
at Visitors Center o o o o o o [ J (] [ ] { I
(906.4)
Mission Bay Shoreline,
at Bahia Point (906.3) o|® o ¢ 0 0 ¢ ¢ ¢ o|®
Mission Bay Shoreline,
at Bonita Cove (906.3) o|® o ¢ o o . * . o\
Mission Bay Shoreline,
at Campland (906.4) o|® o ¢ o o . * . o\

continued on next page
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Beneficial Use

S|N
303(d) Listed P|A
Waterbody Name W |V
N

zcCc<Z
2

= Om?>X
N O MmO
rQO—w
=T >=s
or — =
m>X > X
<SZ00
— 0 m
ar
>CO >
60 —Z5
rrmIWw

Mission Bay Shoreline,
at De Anza Cove o o o { BN
(906.4)

Mission Bay Shoreline,
at Fanuel Park (906.3)

Mission Bay (mouth of
Tecolote Creek) (906.5)

Mission Bay Shoreline,
at Tecolote Shores o 0 o ® oo o ([ [ o O
(906.5)

Pacific Ocean
Shoreline, Casa Beach
(Children's Pool)
(906.3)

Pacific Ocean
Shoreline, La Jolla o e o o ( N NN NN BN ) [ [ BN NN )
Cove (906.3)

Pacific Ocean
Shoreline, La Jolla
Shores Beach at o e o o ® 60 o o o o o o
Avenida de La Playa
(906.3)

Pacific Ocean
Shoreline, Pacific
Beach at Pacific Beach
Point (906.3)

Pacific Ocean
Shoreline, Vallecitos o e o o ( N NN NN BN ) [ [ BN NN )
Court (906.3)

Pacific Ocean
Shoreline, Whispering
Sands Beach at Ravina
Street (906.3)

Beneficial use is impaired based on the 2010 303(d) list
o Potential beneficial use
e Existing beneficial use
+ Excepted from MUN
1. Marine Habitat in Mission Bay at Quivira Basin is designated as an “impaired aquatic life” use in the 303(d) list. It
is designated a “beneficial use” in the Basin Plan, and is referred to herein for consistency.
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The definitions of beneficial uses that are impaired based on the 303(d) list in the
Mission WMA are defined in the Basin Plan as follows:

Estuarine Habitat (EST) includes uses of water that support estuarine
ecosystems including, but not limited to, preservation or enhancement of
estuarine habitats, vegetation, fish, shellfish, or wildlife (e.g., estuarine mammals,
waterfowl, shorebirds).

Industrial Service Supply (IND) includes uses of water for industrial activities
that do not depend primarily on water quality including, but not limited to, mining,
cooling water supply, hydraulic conveyance, gravel washing, fire protection, or oil
well re-pressurization.

Marine Habitat (MAR) includes uses of water that support marine ecosystems
including, but not limited to, preservation or enhancement of marine habitats,
vegetation such as kelp, fish, shellfish, or wildlife (e.g., marine mammals,
shorebirds).

Contact Water Recreation (REC-1) includes uses of water for recreational
activities involving body contact with water, where ingestion of water is
reasonably possible. These uses include, but are not limited to, swimming,
wading, water-skiing, skin and SCUBA diving, surfing, white water activities,
fishing, or use of natural hot springs.

Non-Contact Water Recreation (REC-2) includes the uses of water for
recreational activities involving proximity to water, but not normally involving body
contact with water, where ingestion of water is reasonably possible. These uses
include, but are not limited to, picnicking, sunbathing, hiking, beachcombing,
camping, boating, tide pool and marine life study, hunting, sightseeing, or
aesthetic enjoyment in conjunction with the above activities.

Shellfish Harvesting (SHELL) includes uses of water that support habitats
suitable for the collection of filter-feeding shellfish (e.g., clams, oysters, and
mussels) for human consumption, commercial, or sport purposes.

Warm Freshwater Habitat (WARM) includes uses of water that support warm
water ecosystems including, but not limited to, preservation or enhancement of
aquatic habitats, vegetation, fish or wildlife, including invertebrates.

The beneficial uses in the Mission Bay WMA which are not listed as impaired are
defined in the Basin Plan as follows:

K/
£ %4

Aquaculture (AQUA) includes the uses of water for aquaculture or mariculture
operations including, but not limited to, propagation, cultivation, maintenance, or
harvesting of aquatic plants and a nimals for human consumption or bait
purposes.
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Preservation of Biological Habitats of Special Significance (BIOL) includes
uses of water that support designated areas or habitats, such as established
refuges, parks, sanctuaries, ecological reserves, or ASBS, where the
preservation or enhancement of natural resources requires special protection.

Commercial and Sport Fishing (COMM) includes the uses of water for
commercial or recreational collection of fish, shellfish, or other organisms
including, but not limited to, uses involving organisms intended for human
consumption or bait purposes.

Migration of Aquatic Organisms (MIGR) includes uses of water that support
habitats necessary for migration, acclimatization between fresh and salt water, or
other temporary activities by aquatic organisms, such as anadromous fish.

Municipal and Domestic Supply (MUN) includes uses of water for community,
military, or individual water supply systems including, but not limited to, drinking
water supply.

Navigation (NAV) includes uses of water for shipping, travel, or other
transportation by private, military, or commercial vessels.

Rare, Threatened, or Endangered Species (RARE) includes uses of water that
support habitats necessary, at least in part, for the survival and s uccessful
maintenance or plant or animal species established under state or federal law as
rare, threatened, or endangered.

Spawning, Reproduction, and/or Early Development (SPWN) includes uses
of water that support high quality habitats suitable for reproduction, early
development and sustenance of marine fish and/or cold freshwater fish.

Wildlife Habitat (WILD) includes uses of water that support terrestrial
ecosystems including, but not limited to, preservation and enhancement of
terrestrial habitats, vegetation, wildlife (e.g., mammals, birds, reptiles,
amphibians, invertebrates), or wildlife water and food sources.
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Primary and Secondary Data Sources

Primary References

2011 Long-Term Effectiveness Assessment. San Diego Stormwater Copermittees Urban Runoff
Management Programs. Final Report

2011-2012 San Diego County Copermittee Receiving Waters and Urban Runoff Monitoring Report

2010-2011 San Diego County Copermittee Receiving Waters and Urban Runoff Monitoring Report

2008 City of San Diego JURMP (Including FY11 and FY12 Annual Report)

Mission Bay & La Jolla WURMP (Including FY11 and FY12 Annual Report)

Scripps CLRP Phase | & lI

Tecolote CLRP Phase | & Il

Additional References

California Department of Resources Recycling and Recovery (CalRecycle). 2013. Solid Waste
Information System. http://www.calrecycle.ca.gov/SWFacilities/Directory/Search/. Last visited
October 2013.

City of Del Mar, 1988. Landscape Development Guidelines. Available at:
http://www.delmar.ca.us/Government/City%20Development%20Documents/LandscapeGuidelines.
pdf

City of Del Mar, 2011. Standard Urban Storm Water Mitigation Plan. Available at:
http://www.delmar.ca.us/Government/City%20Development%20Documents/Standard%20Urban%
20Storm%20Water%20Mitigation%20Plan%20-%20SUSMP%202011.pdf

City of San Diego, 2004. Draft Watershed Resources to be Protected and Enhanced Report.
Available at: http://www.projectcleanwater.org/pdf/pen/pen-ws-resources.pdf.

City of San Diego, 2005. Storm Water Program Rose Creek Watershed Opportunities Project
Report for October 1, 2005-December 31, 2005

City of San Diego, 2006. Tecolote Canyon Natural Park Natural Resources Management Plan.
Prepared by HELIX Environmental Planning, Inc.

City of San Diego, 2007. Strategic Plan for Watershed Activity Implementation. November.

City of San Diego, 2008. Tecolote Creek Microbial Source Tracking Study. Summary

City of San Diego, 2010. City of San Diego Targeted Aggressive Street Sweeping Pilot Study
Effectiveness Assessment. Final Report

City of San Diego, 2010. Tecolote Creek Data Evaluation for City of San Diego 2000-2010

City of San Diego, 2010. Tecolote Creek Microbial Source Tracking Summary Phases I, Il, and III.
Final Report. Prepared by Weston Solutions, Inc.

City of San Diego, 2010. Watershed Sanitary Survey. Available at:
https://www.sandiego.gov/water/quality/environment/sanitarysurvey.shtml

City of San Diego, 2011. Enterococcal Sources and Growth Related to Two Storm Drains in San
Diego County. Draft Final Report.

City of San Diego, 2012. Dewatering Discharge and Groundwater Seepage. Technical
Memorandum. Prepared by AMEC Environment & Infrastructure, Inc.
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City of San Diego, 2013. Draft Compliance Plan La Jolla Area of Special Biological Significance.
Prepared by AMEC Environment & Infrastructure, Inc. on behalf of the City of San Diego. August,
2013.

City of San Diego, 2013. La Jolla Area of Special Biological Significance Site Specific Dilution and
Dispersion Model. Prepared by AMEC Environment & Infrastructure, Inc. on behalf of the City of
San Diego. May, 2013.

City of San Diego, Water Operations Environment. Chapter 4: Water Quality Assessment
(Summary of the quality of raw and treated water in the Miramar Watershed 2001-2005). (Volume
4, Chapter 4, Revised 3-1-06)

Clean Water Act of 1972. 33 U.S. Code A1251 et seq.

County of Los Angeles, 2010. Multi-pollutant TMDL Implementation Plan for the Unincorporated
County Area of Los Angeles River Watershed. County of Los Angeles, Los Angeles, CA.

County of San Diego, 2007. Floodplain Management Plan, County of San Diego, CA. Available at:
http://www.co.san-diego.ca.us/dpw/floodcontrol/floodcontrolpdf/floodplainmanagementplan.pdf.

Department of Pesticide Regulation (DPR), 1999. Environmental Fate of Bifenthrin, Andrew
Fecko, Environmental Monitoring and Pest Management Branch, December 28, 1999.
http://www.cdpr.ca.gov/docs/emon/pubs/fatememo/bifentn.pdf.

Environmental Now, 2002. Watershed Management Plan Characterization Report for Coastal
Southern California. Southern California Wetlands Recovery Project. SWRCB Agreement Number
01-156-259-0. Available at

http://www.ventura.org/wcvc/IRWMP/docs/Section_9_Bibliography_Of Relevant_Local_Plans_An
d_Reports.pdf Accessed on September 29, 2011.

Gergorio, D. and S.L. Moore. Discharge into state water quality protection areas in southern
California. Available at: http://www.sccwrp.org/Homepage/RecentPublications.aspx

Kennison, R., K. Kamer, P. Fong, 2004. Nutrient dynamics and macroalgal blooms: a comparison
of five southern California estuaries. Southern California Coastal Research Project. Available at:
http://www.sccwrp.org/Homepage/RecentPublications.aspx.

Port of San Diego, City of San Diego, City of Oceanside, and County of Orange, 2008. Regional
Harbor Monitoring Program Pilot Project 2005-2008 Summary Final Report. Prepared by Weston
Solutions, Inc., May, 2008.

Port of San Diego, City of San Diego, City of Oceanside, and County of Orange, 2010. Regional
Harbor Monitoring Program 2008 Final Report. Prepared by Weston Solutions, Inc., May, 2010.

San Diego Association of Governments (SANDAG), 2009. 2009 Land Use GIS data. Available at
http://www.sandag.org/resources/maps_and_gis/gis_downloads/land.asp

San Diego Bay Co-Permittees, 2011. San Diego Bay Watershed Urban Runoff Management
Program 2009-2010 Annual Report.

San Diego Citizen Watershed Monitoring Consortium, 2011. World Water Monitoring Data. 2006-
2010.

San Diego Regional Water Quality Control Board (SDRWQCB), 1994. Water Quality Control Plan
for the San Diego Region (9). September. San Diego, CA

San Diego Regional Water Quality Control Board (SDRWQCB), 2007. Total Maximum Daily Loads
for Dissolved Copper, Lead, and Zinc in Chollas Creek, Tributary to San Diego Bay. California
Regional Water Quality Control Board, San Diego Region, San Diego, CA.

San Diego Regional Water Quality Control Board (SDRWQCB), 2010. Revised TMDL for Indicator
Bacteria, Project ITTwenty Beaches and Creeks in the San Diego Region (including Tecolote Creek).
Resolution No. R9-2010-0001. Approved February 10. Available at:
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http://www.waterboards.ca.gov/sandiego/water_issues/programs/tmdls/docs/bacteria/updates
~022410/2010-0210_Bactil_Resolution&BPA_FINAL.pdf

San Diego Regional Water Quality Control Board (SDRWQCB), 2013. Order Number R9-2013-
0001, National Pollutant Discharge Elimination System (NPDES) Permit and Waste Discharge
Requirements for Discharges from the Municipal Separate Storm Sewer System (MS4) Draining
the Watersheds Within the San Diego Region.

Schiff, K., B. luk, D. Gregorio, S. Gruber, 2011. Southern California Bight 2008 Regional
Monitoring Program: Il Areas of Special Biological Significance. Southern California Coastal
Research Project. Available at: http://www.sccwrp.org/Homepage/RecentPublications.aspx.

Schoen, M.E., Ashbolt, N.J., 2010. Assessing Pathogen Risk to Swimmers at Non-Sewage
Impacted Recreational Beaches. Environmental Science and Technology 44(7): 2286-2291.

Scripps Institute of Oceanography, University of California, San Diego, City of San Diego and San
Diego Coastkeeper. 2008. The La Jolla Shores Coastal Watershed Management Plan, Final
Report. Available at:
http://cordc.ucsd.edu/projects/asbs/documents/papers/La_Jolla_Shores_Coastal Watershed_Man
agement_Plan_Final.pdf.

Soller, J.A., Schoen, M.E., Bartrand, T., Ravenscroft, J., Wade, T.J., 2010. Estimated Human
Health Risks from Exposure to Recreational Waters Impacted by Human and Non-Human
Sources of Fecal Contamination. Water Research 44(16): 4674-4691.

Southern California Coastal Water Research Project (SCCWRP). 2010. Project Group: Reference
Conditions Accessed February 8

Southern California Coastal Water Research Project (SCCWRP). 2012. San Diego County
Enterococcus Regrowth Study

Southern California Stormwater Monitoring Coalition (SMC) Regional Watershed Monitoring
Program 2008 Report

State of California Department of Transportation, 2011. Caltrans Stormwater Management
Program Annual Report. April 2011. Report No. CTSW-RT-11-286.11.1
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Document:
City of San Diego JURMP 2012

Locations within watershed:
No data

Conditions:
Analytical screening analyte exceedances highest for Enterococcus, Total Coliform, then Fecal
Coliform. Field screening analytes with exceedances highest for Turbidity

Sources:
No data

Strategies:
Outlined in detail in Mission Bay and La Jolla WURMP 2012. Includes monitoring, trash
removal, retrofits/enhancements, low flow diversions, and outreach, among other things.

Document:
San Diego Coastkeeper Water Quality Monitoring and Data Summary 2011-2013

Locations within watershed:
Rose Creek, Tecolote Creek, San Clemente Canyon

Conditions:
Tecolote Creek has significant bacteria issues. Recommend that bacteria and over-irrigation be
considered priority pollution conditions for the watershed.

Sources:
No data

Strategies:
No data

Document:
City of San Diego Storm Water Program Rose Creek Watershed Opportunities Project Report
from San Diego Earth Works, 2005

Locations within watershed:
Rose Creek

Conditions:
Sporadic elevated constituent levels in storm drains during dry weather. Ammonia and pH
exceeded trigger levels. One Enterococcus exceedance. No pesticides detected.

Sources:
No data
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Strategies:
No data

Document:
Rose Creek Watershed Opportunities Assessment. Hydrologic Modifications Technical
Memorandum from San Diego Earth Works

Locations within watershed:
Rose Creek

Conditions:
Hydrologic modification

Sources:
Slope failure due to rainfall, use of iceplant as erosion control measure

Strategies:
No data

Document:
Rose Creek Watershed Opportunities Assessment. Biological Resources Technical
Memorandum from San Diego Earth Works

Locations within watershed:
Rose Creek

Conditions:
Erosion, wildlife killed by cars, habitat degradation

Sources:
High numbers of trails, urbanization, runoff

Strategies:
Habitat restoration through repair of erosion areas, reclamation of disturbed lands, trail
consolidation.

Document:
Rose Creek Watershed Opportunities Assessment. Recreational Elements

Locations within watershed:
Rose Creek

Conditions:
No data

Sources:
No data
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Strategies:
No data

Document:
Rose Creek Watershed Wetland, Riparian, and Water Quality Restoration Opportunities
Analysis from San Diego Earth Works, 2012

Locations within watershed:
Rose Creek

Conditions:
No data T general watershed assessment only

Sources:
No data

Strategies:
No data

Document:
Rose Creek Opportunities Assessment from Rose Creek Watershed Alliance

Locations within watershed:
Rose Creek

Conditions:
No data: general watershed assessment only

Sources:
No data

Strategies:
Provides recommendations to enhance the natural, cultural, public safety, and recreation
attributes of the Rose Creek Watershed.

Document:
Email From Marian Bear Park Recreation Council, public input form all referencing Marian Bear
Memorial Park Natural Resource Master Plan, 1994

Locations within watershed:
San Clemente Creek, Marian Bear Memorial Park

Conditions:
Erosion, Sediments in San Clemente Creek

Sources:
Canyon walls, slopes, banks
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Strategies:
A Water quality monitoring slated to commence in near future at time of publication
A Vegetation of eroding areas

Document:
Photos and video submitted by Debby Knight showing storm flow in 2010

Locations within watershed:
Rose Creek, exact location unknown

Conditions:
Hydromodification

Sources:
No data

Strategies:
No data

Document:
Regional Harbor Monitoring Plan 2008 Final Report and 3 Year Summary Report

Locations within watershed:
Mission Bay

Conditions:

During dry weather, concentration above water quality criteria for both water and sediment
including total arsenic, total and dissolved copper, total zinc, total mercury, total DDT, and total
chlordanes.

Sources:
No data

Strategies:
No data

Document:
City of San Diego Strategic Plan for Watershed Activity Implementation, input from Consultation
Committee

Locations within watershed:
Tecolote Watershed and Miramar Watershed

Conditions:

In Tecolote Watershed, the priority conditions were identified as:
A Bacteria
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A Heavy Metals

A Nutrients

A Sediments

A Benthic Alterations
A Toxicity

In Miramar Watershed, the priority conditions were identified as:
A Bacteria

A Heavy Metals

A Nutrients

A Sediments

A Toxicity

Sources:

Potential Sources in Tecolote Watershed include:
A Eating and Drinking Establishments

A Residential Areas and Activities

A Commercial Landscaping

A Animal Related Facilities

A Golf Courses, Parks, and Recreational Activities
A Municipal Facilities and Activities

A Auto Related Facilities

A Roads, Streets, Highways, and Parking Facilities
A Pest Control Facilities

A Construction Activities

Potential Sources in Miramar Watershed include:
A Eating and Drinking Establishments

A Residential Areas and Activities

A Commercial Landscaping

A Animal Related Facilities

A Golf Courses, Parks, and Recreational Activities
A Industrial Facilities

A Municipal Facilities and Activities

A Auto Related Facilities

A Roads, Streets, Highways, and Parking Facilities
A Pest Control Facilities

A Construction Activities

Strategies:
No data (Strategies identified through 2011 only)

Document:
Mission Bay Water and Sediment Testing Project Final Report, input from Consultation
Committee

Locations within watershed:
Six sites within Mission Bay:

A Tecolote Creek Inlet

A Cudahy Creek Inlet
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A Rose Creek Inlet

A Fiesta Bay

A Sail Bay

A Ventura Point (near the mouth of the Bay)

Conditions:
A Elevated levels of phosphate, particularly observed in the Back Bay in concert with rain events
A Exceedances of ERL values for copper, lead, zinc, 4i4-DDE, and dieldrin

Sources:
Ainput from creeks, street runoff, and historical nutrients in Bay

Strategies:
No data

Document:
Download SWAMP data from CEDEN website using the following search parameters T San
Diego County and SWAMP RWB 9 Monitoring

http://ceden.waterboards.ca.gov/AdvancedQueryTool

Locations within watershed:
See red highlighted waterbodies in the table on Page C-11.

Conditions:

SWAMP monitoring data available from CEDEN for Region 9 was reviewed to determine if the
data provide additional priority water quality conditions. Many of the programs included 1 -4
sampling events and measured a range of parameters. A majority of the monitoring occurred
before the 2005 and 2011 LTEAs that incorporated the most recent regional monitoring data for
the region. No additional conditions were selected based on a review of the data.

Sources:
No Data

Strategies:
No Data
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Creek

No. of
Project Name from CEDEN | Years Station Name(s) Temporal | Sampling | Matrix SR € CEmEnE]
Analyses
Events
Statewide Project Urban Pefasquitos Creek @ dry 1 sediment TOC, % fines, moisture, and
Pyrethroid Status Monitoring Springbrook weather pyrethroids
. field measurements,
Campo Creek 1, Ironside dr water comments noted, velocit
RWB9 Status Sampling 2008 | 2008 | Creek, Los Pefasquitos Creek Y 1 N " Y:
weather benthic | algae, and conventional
6, Rose Canyon Creek 4 :
chemistry
RWB9 Rotational BA 2005 Santa Ysabel Creek ~2mi E dry 1 hvsical field measurements, velocity,
Monitoring 2005 Hwy 79 weather phy and slope profile
Los Pefasquitos Creek 6, field measurements,
. . Poway Creek 2, Rose Canyon conventional chemistry,
;(\)/ggg Rotational Monitoring 2002 | Creek 4, Soledad Canyon we(irt)rqer 1-4 sg\&?rtr?gnt metals, herbicides,
Creek 2, and Soledad Canyon pesticides, and velocity. %
Creek 4 fines
Field measurements,
. oo Green Valley Creek 2, San conventional chemistry,
RWB9 Rotational Monitoring 2003 | Dieguito River 9, Santa Ysabel dry 2-4 water, metals, herbicides,
2003 weather sediment L .
Creek 1 pesticides, and velocity. %
fines
Black Mountain Creek
Upstream of Santa Ysabel
Creek, Boden Canyon Creek
2005, | (BOD), Boden Canyon Creek
San Diego Regional Board 2007, | ~0.5 mile upstream of Santa dry 1-3 water field measurements and
Fire Study 2008, | Ysabel Creek , Chicarita Creek | weather velocity
2009 | downstream of Evening Creek
Road, Green Valley Creek 2,
Kit Carson Creek Sunset Drive
crossing
Encinitas Creek, Arroyo field measurements,
Statewide Perennial Streams ' Y dry water, comments noted, velocity,
2008 | Trabuco 57, Santa Ysabel 1 . )
Assessment 2008 weather benthic | algae, and conventional

chemistry
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Creek 9, Santa Margarita at
Basilone Rd, Soledad Canyon
Creek 4, Tijuana River at
Hollister Rd

No. of
Project Name from CEDEN | Years Station Name(s) Temporal | Sampling | Matrix SR € CEmEnE]
Analyses
Events
MAP Wadeable Streams 2004 Santa Ysabel Creek below dry 5 water field measurements and
2004 Witch Creek weather velocity
Statewide Ref Condition 2009 Noble Canyon Creek ~0.8mi dry 1 water, ]::Islr?vrenn?[s)snuarle gﬂi?;?s’tr aloae
Management Plan 2009 above Pine Valley Cr. weather benthic . Y. a9
and velocity
. . Cedar Creek 2, Japacha Creek field measurements,
Statewide Ref Condition 2010 | above Hwy 79, Spring Canyon dry 1 water, conventional chemistry, algae
Management Plan 2010 ; weather benthic .
Creek ~2.3mi above Hwy 74 and velocity
. " field measurements
Statewide Ref Condition dry water, . -
Management Plan 2008 2008 | Arroyo Trabuco weather 1 benthic conventlo_nal chemistry, algae
and velocity
Cold Spring Canyon above
Devil Cyn Creek, Devils
Canyon Creek above San field measurements
Statewide Ref Condition 2011 Mateo Cyn. Creek, Juaquapin dry 1 water, conventional Chemiétr aloae
Management Plan 2011 Creek above Sweetwater weather benthic and velocit Y. a9
River, Kitchen Creek at Kitchen Y
Creek Road, Troy Canyon
Creek (TCC2), Wilson Creek 3
Statewide Ref Condition 2009 Noble Canyon Creek ~0.8mi dry 5 water, zg:,?vgnniﬁ)snu;e Q]Z?Tt]?s’tr aloae
Mgmt Plan Index Study 2009 above Pine Valley Cr. weather benthic . y. alg
and velocity
. " field measurements
Statewide Ref Condition dry water, ; >
Mgmt Plan Index Study 2010 2010 | Cedar Creek 2 weather 4 benthic conventlonal chemistry, algae
and velocity
Agua Hedionda Creek 6,
Escondido Creek at Camino
del Norte, Forrester Creek 2,
Los Pefasquitos Creek 6, San : .
Statewide Stream Pollution 2008, Diego River at Ward Road, San dry : Org?”.'cs' PCBS’. Pyret_hr0|ds,
2009, Y : 1 sediment | Pesticides, Semi-volatile
Trends Study 2008 Dieguito River 9, San Juan weather .
2010 Organic Carbons, metals
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Potential Persistent Flow Outfalls?!

Jurisdiction? Subwatershed Site ID Latitude | Longitude Land Use
Mission Bay DWO0166 |32.76707| -117.23218 Commercial/Roads
DWO0066 |32.84057| -117.16789 Parks/Open Space
DW0104 |32.80919| -117.21887 Residential
Rose Canyon DW0273 |32.81917| -117.22407 Residential
DW0398 |32.79662| -117.21088 Residential
DWO0400 [32.784350|-117.209246 Roads
DWO0053 |32.83938| -117.28185 Residential/Parks
DW0152 32.81183| -117.27011 Residential
City of San DWO0156 |32.79984 | -117.25853 Residential
Diego? Scripps DW0158 [32.791417|-117.248014 Residential
DWO0159 [32.791438|-117.244266 Residential
DW0162 |32.78333| -117.25066 Residential
DW0580 |32.81963| -117.25239 Residential
DWO0107 32.80861| -117.17597 Residential
DW0116 |32.80332| -117.19156 Residential
Tecolote Creek DWO0176 |32.77755| -117.18396 Residential/lCommercial
DWO0275 32.82403| -117.17834 Residential
DW0382 |32.80500| -117.17497 Residential
DW0392 |32.83228| -117.17893 Residential/Commercial

1. This list of persistent flow outfalls is current based on 2014 dry weather monitoring data.
2. No outfalls with persistent dry weather flow have been identified in Caltrans jurisdiction.
3. Identified land uses for the City of San Diego include all land uses comprising more than 30% of upstream drainage area.
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APPENDIX D.4

Public Input from Water Quality Improvement Plan Workshop
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U Water Quality Improvement Plan Workshop
Mission Bay & La Jolla Watershed

: September 7, 2013

9:00 a.m. —11:00 a.m.

project clean water
Public Input Form

Conditions

Landfill (source)

Freshwater

Purple pipes — runoff and intermittent stream discharges

Nutrients

Over-irrigation

Trolley conditions (future impacts)

Sediment in Rose Canyon

Sediment in San Clemente Creek

Velocity — Hydro Mod

Trash, feces from homeless encampments

Bacteria

Plastic trash bags

Beach trash visitors/tourists — Plastic bags, diapers

Mission Bay/Ocean currents and tides carry trash from other areas to Mission beach.
Non-native plants and wildlife

Rose Canyon — Freeway and rail traffic

Toxicity in all areas due to emergent pollutants such as hormones and caffeine
Wild fires — Flame retardants, metals, ash, and sedimentation

Sources

Airplane exhaust — aerial deposition into Mission Beach

Tires

Rail transit — Degreasers and dust

Dumping dog waste in canyon — (Requested better education)

Parking lots — Retrofits, new developments, reflective coating

Soap from car washing

Development in UTC — Wetlands filled in and exported mitigation to other areas
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9:00 a.m. —11:00 a.m.

project clean water

Pave everything, put pipe at the top of the canyon, causes sedimentation and erosion of
the canyon

Schools, particularly high schools have a lot of waste, trash, etc. in the parking lots and
fields

Boats, particularly two-stroke engines, in Mission Bay — Trash and chemicals from boats
Nesting of birds is affected by trash and plastics, nests are built with trash

Wind is N/W and currents

Boats dumping holding tanks (lifeguards and coast guard are supposed to monitor)
Homeless encampments

Trash from day use in scenic areas because there are no trash cans

Illegal dumping in Rose Creek

Seagulls distribute trash throughout Bay due to open trash receptacles

Strategies

Trash cans where people use open spaces

Comprehensive strategies for encampment issues

Native plants/pervious surfaces

Demonstration projects

Low water usage gardens in the watershed such as rainwater harvesting/smart
water/pervious surfaces

Partner with colleges, check out innovation center

Port-a-Potties along entire trail, not just one spot

Development review boards should include strategies for managing water
Construction/building permits (Phase Il) should include water management
Education to city/local planning boards

Public signs, too small and not adequate, pack-in/pack-out signs

Ban car washing in streets or driveways

Make street sweeping schedule public, more parking restrictions

Require wetland mitigation in the watershed

No more outlet pipes at the tops of canyons

Treat storm water the same way as sewage

Prevent purple pipe from going into storm drain/creeks
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project clean water

Dog parks — ticket people without bags or flashlights at night

Support restoration of wetlands in NE corner of Mission Bay

Reverse flow valves don’t work/berm ponds for fresh water. Sewer interceptor system
doesn’t work

Ban plastic bags and bottles

Repair storm drains, one size does not fit all

Chemical pollutant responses such as acid neutralizing

Swales — Are they effective? Enforcement of effectiveness to developers and Caltrans
Operation and maintenance issues of structural BMPs

Caltrans — Swales in |-5 widening project

Allow community groups to have access to dumpsters when they do clean ups so they
bags are not left exposed until they are picked up. Better facilitation of these clean
ups, such as through ILACSD

Landscaping to prevent runoff, restoring natural contours of the land

Private property right on the creek

TJ Estuary has bought properties in the flood plain to prevent these issues

Don’t allow certain uses in sensitive areas

Train planning groups (such as CEQA training)

Don’t favor some areas of the watershed over others when it comes to directing
resources for water quality improvements
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Appendix E —Receiving Water Condition and Urban Runoff
Assessment

Appendices E.1 and E.2 present an assessment of receiving water conditions and the
impact of urban discharges in Mission Bay WMA during wet and dry weather,
respectively. The list of receiving water conditions was developed on the basis of the 2010
303(d) list, applicable TMDLs, waterbodies with special biological significance, public
input, and the priority pollutants or stressors identified from current and historical receiving
water monitoring data. MS4 monitoring data compiled from the LTEA and WURMP
Annual Reports, as well as any applicable TMDL WQBELSs, are also evaluated in relation
to the receiving water conditions to determine if a priority water quality condition existed.

The tables in Appendices E.1 and E.2 are presented by WQIP Subwatershed and 303(d)
listed waterbody. In order to mirror the process used by the Responsible Agencies to
assess the potential receiving water conditions for each waterbody, the data are
presented in the order they were evaluated. The following is an illustration of how the
reader might follow the process used to assess receiving water conditions in an example
waterbody (Example Waterbody A):

% 303(d) Listings (Page E-5, reading left to right) identifies the WQIP
subwatershed, applicable TMDLs, and 303(d) listed waterbody (Example
Waterbody A), and then presents the associated pollutants, impaired beneficial
uses, and potential sources of impairment for Example Waterbody A as identified
under the 2010 303(d) list.

% Receiving Water Assessment and Conditions (Page E-6, reading left to right)

> Receiving Water Assessment identifies the WQIP subwatershed,
applicable TMDLs, and 303(d) listed waterbody (Example Waterbody A),
and then presents public input submitted in response to the public data call
and NPDES receiving water monitoring station data for Example Waterbody
A. The receiving water priorities identified were noted as exceeding water
quality benchmarks in the 2005-2010 LTEA, FY 11 & 12 WURMP, or 2008
RHMP (for dry weather assessment only).

> Receiving Water Conditions summarizes the receiving water conditions
identified through the 303(d) listings and receiving water assessment, and
states the applicable lines of evidence.

« Urban Runoff Monitoring Assessment (Page E-7, reading left to right)
identifies the WQIP subwatershed and 303(d) listed waterbody (Example
Waterbody A), and then presents the priority pollutants at the MS4 outfall, based
on the Urban Runoff Monitoring Program and identified in the 2005-2010 LTEA
and FY 11&12 WURMP Annual Reports, for Example Waterbody A. as well as the
applicable WQBELs where appropriate.

Page E-8 then restarts the assessment with an evaluation of 303(d) listings for the next
waterbody.
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Wet Weather Receiving Water Condition Assessment
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walpP

303(d) Listed

303(d) Listing(s)

Pollutant(s) Potential Source(s)
Use(s)
_ Mission Bay at Estuarine Habitat,
Mission Bay NA Quivira Basin Copper Marine Habitat Unknown
Enterococcus Water Contact Unknown
Recreation
Mission Bay Fecal Coliform W;ter Contact Unknown
Rose Canyon NA Shoreline, at ecreation
Campland

Total Coliform

Shellfish Harvesting

Urban Runoff/Storm Sewers
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walpP

303(d) Listed

Receiving Water Assessment

Receiving Water Conditions

NPDES Receiving Water

Subwatershed TMDL/ASBS Waterbody : . . Line(s) of
Public Input Applicable Receiving Water Conditions Evidence
Receiving FY11 & 12
Water 2005-2010 LTEA WURMP
Station(s)
Freshwater Discharges,
Nutrients, Sediment (Rose
Canyon and San Clemente
Mission Bay at (Hydrogwrgjil;i’c\a/’teicljonc;l;yTrash Impairment of MAR and EST due to
Mission Bay NA . . ) ’ . NA NA NA copper in Quivira Basin during wet 303(d)
Quivira Basin Feces, Bacteria, Non-native
. . weather.
Vegetation and Invasive
Species, Toxicity, Flame
Retardants, Metals, Ash,
Sedimentation
Impairment of REC-1 due to
Turbidity, Enterococcus and fecal coliform of the
Turbidity, Bifenthrin, Mission Bay Shoreline at Campland 303(d)
Mission Bay Bifenthrin, BOD, TSS, during wet weather.
Rose Canyon NA Shoreline, at Same as above MB-TWAS 1 TSS, Permethrin, Permethrin,
Campland Fecal Coliform, | Very Poor IBI,
TDS Fecal Coliform, Impairment of SHELL due to total
TDS coliform of the Mission Bay Shoreline at 303(d)

Campland during wet weather.
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Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment
MS4 Outfall and Dry Weather
WQIP 303(d) Listed Monitoring Program UL.els
iste
Subwatershed TMDL/ASBS Waterbody
2005-2010 FY 11 & 12
LTEA WURMP eSS
Mission Bay NA Mission Bay at NA NA NA
Quivira Basin
Mission Bay
Rose Canyon NA Shoreline, at TSS’. Fecal NA NA
Coliform
Campland
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303(d) Listing(s)
WwaQliP TMDL/ASBS 303(d) Listed
Pollutant(s) Potential Source(s)
Use(s)
Enterococcus Water Coptact Unknown
Recreation
Miss.ion Bay Fecal Coliform Water Coptact Urban Runoff/Storm Sewers
Shoreline, at De Recreation
Anza Cove
Total Coliform Shellfish Harvesting Source Unknown
Enterococcus Water Coptact Urban Runoff/Storm Sewers
. Recreation
Rose Canyon NA Mission Bay
Shoreline, at
Leisure Lagoon
Total Coliform Shellfish Harvesting Unknown Non-Point Source
Enterococcus Water CohtaCt Urban Runoff/Storm Sewers
o Recreation
Mission Bay
Shoreline, at North
Crown Point
Total Coliform Shellfish Harvesting Urban Runoff/Storm Sewers
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment

Receiving Water Conditions

NPDES Receiving Water

waQlP TMDL/ASBS 303(d) Listed
Subwatershed Waterbody : . . Line(s) of
Public Input Applicable Receiving Water Conditions Evidence
Receiving FY11 & 12
Water 2005-2010 LTEA WURMP
Station(s)
Impairment of REC-1 due to
Enterococcus and fecal coliform of the 303(d)
o Mission Bay Shoreline at De Anza Cove
Mission Bay during wet weather.
Shoreline, at De
Anza Cove
Impairment of SHELL due to total
coliform of the Mission Bay Shoreline at 303(d)
De Anza Cove during wet weather.
Turbidity, Impairment of REC-1 due to
Turbidity, Bifenthrin, Enterococcus of the Mission Bay
o Bifenthrin, BOD, TSS, Shoreline at Leisure Lagoon during wet 303(d)
Rose Canyon NA Mission Bay Same as above MB-TWAS 1 | TSS, Permethrin, | Permethrin, weather.
Shoreline, at Fecal Coliform, | Very Poor IBl,
Leisure Lagoon TDS Fecal Coliform,|  |mpairment of SHELL due to total
TDS coliform of the Mission Bay Shoreline at 303(d)
Leisure Lagoon during wet weather.
Impairment of REC-1 due to
Enterococcus of the Mission Bay 303(d)
. Shoreline at North Crown Point during
Mission Bay wet weather.
Shoreline, at North
Crown Point Impairment of SHELL due to total
coliform of the Mission Bay Shoreline at 303(d)

North Crown Point during wet weather.
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

Leisure Lagoon

Mission Bay
Shoreline, at North
Crown Point

WQIP 303(d) Listed Monitoring Program UL.els
iste
Subwatershed TMDL/ASBS Waterbody
2005-2010 FY 11 & 12
LTEA WURMP eSS
Mission Bay
Shoreline, at De
Anza Cove
Rose Canyon NA Mission Bay Tisl’.fFeca' NA NA
Shoreline, at oliform
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

303(d) Listing(s)

waQiP TMDL/ASBS 303(d) Listed
Pollutant(s) Use(s) Potential Source(s)
Landfills, Nurseries, Point
Eutrophic Marine Habitat Source, nghV\_/ay/Road/Brldge
Mission Bay Runoff, Non-point Source, Urban
(Mouth of Rose Runoff/Storm Sewers
Creek) Highway/Road/Bridge Runoff,
Lead Marine Habitat Landfills, Urbap Runoff/Storm
Sewers, Non-point Source, Point
Source
Enterococcus Water Coptact Unknown
Recreation
Rose Canyon NA
Mission Bay
Shoreline, at Fecal Coliform Water Coptact Point Source/Non-point Source
Recreation

Visitors Center

Total Coliform

Shellfish Harvesting

Urban Runoff/Storm Sewers

Rose Creek

NA

NA

NA

Page | E-11

March 2015 — DRAFT



cara.simonsen
Typewritten text
11


Appendix E.1-Wet Weather Assessment Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment Receiving Water Conditions

walp S o NPDES Receiving Water
TMDL/ASBS (d) Liste
Subwatershed Waterbody Public | Receiving W P Line(s) of
ublic Input gpph?a-ble 1 15 eceiving Water Conditions Evidence
eceiving
Water 2005-2010 LTEA WURMP
Station(s)
Potential eutrophic conditions not included because impacts
to MAR during wet weather are unknown. Potential eutrophic
Mission Bay conditions will be listed as contributing to impairment of MAR
during dry weather.
(Mouth of Rose uring dry w
Creek) . :
Impairment of MAR due to lead in
Mission Bay at the Mouth of Rose Creek 303(d)
during wet weather.
Turbidity,
Turbidity, Bifenthrin, Impairment of REC-1 due to
Bifenthrin, BOD, TSS, Enterococcus and total and fecal 303(d)
Rose Canyon NA Same as above MB-TWAS 1 | TSS, Permethrin, | Permethrin, | coliform of the Mission Bay Shoreline at
Mission Bay Fecal Coliform, | Very Poor IBI, | the Visitors Center during wet weather.
Shoreline, at TDS Fecal Coliform,

Visitors Center TDS

Impairment of SHELL due to total
coliform of the Mission Bay Shoreline at 303(d)
the Visitors Center during wet weather.

Elevated TDS near NPDES monitoring RW monitoring
locations in Rose Creek during wet data (historic &
weather. current)

Rose Creek
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

WQIP 303(d) Listed Monitoring Program UL.els
iste
Subwatershed TMDL/ASBS Waterbody
2005-2010 FY 11 & 12
LTEA WURMP eSS
Mission Bay
(Mouth of Rose
Creek)
Rose Canyon NA TSS’. Fecal NA NA
. Coliform
Mission Bay
Shoreline, at

Visitors Center

Rose Creek
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

303(d) Listing(s)

waQlP TMDL/ASBS 303(d) Listed
Pollutant(s) Use(s) Potential Source(s)
NA NA NA
Rose Canyon NA Rose Creek
Selenium Warm Frgshwater Natural Sources
Habitat
Toxicity Warm Freshwater Urban Runoff/Storm Sewers

Habitat
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment

Receiving Water Conditions

NPDES Receiving Water

waQlP TMDL/ASBS 303(d) Listed
Subwatershed Waterbody Line(s) of
Public Input Applicable Receiving Water Conditions Evidence
Receiving FY11 & 12
Water 2005-2010 LTEA WURMP
Station(s)

Elevated turbidity near NPDES RW monitoring
monitoring locations in Rose Creek data (historic &

during wet weather. current)
Elevated TSS near NPDES monitoring RW monitoring
Turbidity, locations in Rose Creek during wet data (historic &

Turbidity, Bifenthrin, weather. current)

Bifenthrin, BOD, TSS,
Rose Canyon NA Rose Creek Same as above MB-TWAS 1 TSS, Permethrin, Permethrin,

Fecal Coliform, | Very Poor IBl, | Elevated bifenthrin and permethrin near | RW monitoring
TDS Fecal Coliform,| NPDES monitoring locations in Rose data (historic &

TDS Creek during wet weather. current)

Impairment of WARM due to selenium in 303(d)

Rose Creek during wet weather.
Impairment of WARM due to toxicity in 303(d)

Rose Creek during wet weather.
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

WQIP 303(d) Listed Monitoring Program UL.els
iste
Subwatershed TMDL/ASBS Waterbody
2005-2010 FY 11 & 12
LTEA WURMP eSS
Rose Canyon NA Rose Creek TSS’. Fecal NA NA
Coliform
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

303(d) Listing(s)

Total Coliform

Shellfish Harvesting

waQlP TMDL/ASBS 303(d) Listed
Pollutant(s) Potential Source(s)
Use(s)
Fecal Coliform ASBS NA
Total Coliform ASBS NA
ASBS 29 - La Jolla
Shores ASBS
Copper ASBS NA
Sediment ASBS NA
Enterococcus W;teecrrggt?gict Urban Runoff/Storm Sewers
Bacteria TMDL &
Scripps La Jolla Shores Mission Bay Fecal Coliform W;ter Cotptact Urban Runoff/Storm Sewers
ASBS Shoreline, at Bahia ecreation
Point
Total Coliform Shellfish Harvesting Unknown
Enterococcus Water Coptact Unknown
Recreation
Mission Bay Fecal Coliform Water Coptact Urban Runoff/Storm Sewers
. Recreation
Shoreline, at
Bonita Cove

Unknown
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment

Receiving Water Conditions

NPDES Receiving Water

waQlP TMDL/ASBS 303(d) Listed
Subwatershed Waterbody : . . Line(s) of
Public Input Applicable Receiving Water Conditions Evidence
Receiving FY11 & 12
Water 2005-2010 LTEA WURMP
Station(s)
Reduction of fecal coliform loads to Scripps Phase |l
those specified in the Scripps CLRP
Numerous years of monitoring conducted in the during wet weather, CLRP Table 2-8
ASBS 29 drainage area and ASBS 29 starting in  [Reduction of total coliform loads to those Scriops Phasa |l
2005. This data was used to develop the La Jolla | specified in the Scripps CLRP during wet PP
ASBS 29 - La Jolla Shores Coastal Watershed Management Plan, weather. CLRP Table 2-8
Shores ASBS Scripps CLRP, and other compliance related Reduction of copper loads to those Scripps Phase |l
documents. Priorities taken from the La Jolla Shores |specified in the Scripps CLRP during wet CLRP Table 2-8
Coastal Watershed Management Plan. No direct weather.
NPDES monitoring locations. Ref:y(gi?ntﬁf SSedi'ment(‘lEaRTDS(;O those | Scripps Phase I
specified in the Scripps uring we
P Weaptf]er_ g CLRP Table 2-8
Impairment of REC-1 due to
Bacteria TMDL & En_ter_ococcus and fgcal coliform of the 303(d)
Scripps La Jolla Shores Mission Bay Same as above Mission E:jay.Shorellne at Bonita Cove
ASBS Shoreline, at Bahia uring wet weather.
Point Impairment of SHELL due to total
coliform of the Mission Bay Shoreline at 303(d)
Bahia Point during wet weather.
NA NA NA
Impairment of REC-1 due to
Enterococcus and fecal coliform of the 303(d)
o Mission Bay Shoreline at the Bonita
Mlssw.n Bay Cove during wet weather.
Shoreline, at
Bonita Cove Impairment of SHELL due to total
coliform of the Mission Bay Shoreline at 303(d)

Bonita Cove during wet weather.
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Appendix E.1-Wet Weather Assessment Mission Bay WMA Water Quality Improvement Plan March 2015 — DRAFT

Urban Runoff Monitoring Assessment
MS4 Outfall and Dry Weather
WQIP 303(d) Listed Monitoring Program UL.els
iste
Subwatershed TMDL/ASBS Waterbody
2005-2010 FY 11 & 12
LTEA WURMP eSS
Indicator Enterococcus ,
Bacteria, Fecal Coliform,
ASBS 29 - La Jolla| Copper, TSS NA Total Coliform
Shores ASBS (ASBS outfall (Order No. R9-
monitoring data 2013-0001;
2010-2013) Attachment E.6)
Bacteria TMDL &
Scripps La Jolla Shores Mission Bay
ASBS Shoreline, at Bahia
Point
Enterococcus,
Fecal Coliform,
Total Coliform
NA NA (Order No. R9-
2013-0001;
Attachment E.6)
Mission Bay
Shoreline, at
Bonita Cove
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

303(d) Listing(s)

Pacific Ocean
Shoreline, Avenida
de La Playa

Total Coliform

waQlP TMDL/ASBS 303(d) Listed
Pollutant(s) Potential Source(s)
Use(s)
Enterococcus Water CohtaCt Urban Runoff/Storm Sewers
L Recreation
Mission Bay
Shoreline, at
Fanual Park
Total Coliform Shellfish Harvesting Source Unknown
Pacific Ocean Enterococcus W;teecrrggt?gict Urban Runoff/Storm Sewers
Shoreline, Avenida
de La Playa Fecal Coliform Water Coptact Urban Runoff/Storm Sewers
Recreation
Bacteria TMDL &
Scripps La Jolla Shores Water Coptact Urban Runoff/Storm Sewers
ASBS Recreation

Shellfish Harvesting

Urban Runoff/Storm Sewers

Pacific Ocean
Shoreline,
Children's Pool

Water Contact Natural Sources/Other Urban
Enterococcus .
Recreation Runoff
Fecal Coliform Water Coptact Natural Sources/Unknown
Recreation
Total Coliform Water Contact Natural Sources/Other Urban
Recreation Runoff/Unknown
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

walpP

303(d) Listed

Receiving Water Assessment

Receiving Water Conditions

NPDES Receiving Water

Pacific Ocean
Shoreline,
Children's Pool

Subwatershed Lo a2 Waterbody i
Public Input Apblicabl Receiving Water Conditions Lln.e(s) of
Rpp icable Y11 8 12 Evidence
eceiving
Water 2005-2010 LTEA WURMP
Station(s)
Impairment of REC-1 due to
Enterococcus of the Mission Bay
. : 303(d)
Missi Shoreline at Fanual Park during wet
ission Bay ther
Shoreline, at wea -
Fanual Park Impairment of SHELL due to total
coliform of the Mission Bay Shoreline at 303(d)
Fanual Park during wet weather.
Pacific Ocean Impairment of REC-1 due to
) . Enterococcus and fecal coliform of the :
Shoreline, Avenida e . . Bacteria TMDL
de La Plava Pacific Ocean Shoreline at Avenida de la
y Playa during wet weather.
Bacteria TMDL & Impairment of REC-1 due to total
Scripps La Jolla Shores Same as above NA NA NA CO'g:’X:‘/eorfighaedpealgif::lgzeg:riigovgtine Bacteria TMDL
ASBS ShPac:li.fic O:eaqd weather.
oreline, Avenida
de La Playa Impairment of SHELL due to total
coliform of the Pacific Ocean Shoreline 303(d)

at Avenida de la Playa during wet
weather.

Impairment of REC-1 due to
Enterococcus and fecal coliform of the

303(d) and Bacteria

Pacific Ocean Shoreline at Children's TMDL
Pool during wet weather.
Impairment of REC-1 due to total
coliform of the Pacific Ocean Shoreline Bacteria TMDL

at Children's Pool during wet weather.

Page

| E-21


cara.simonsen
Typewritten text
21


Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

ASBS

Pacific Ocean
Shoreline, Avenida
de La Playa

Pacific Ocean
Shoreline,
Children's Pool

WQIP 303(d) Listed Monitoring Program UL.els
iste
Subwatershed TMDL/ASBS Waterbody
2005-2010 FY 11 & 12
LTEA WURMP bHElzl=te
Mission Bay
Shoreline, at
Fanual Park
Pacific Ocean
Shoreline, Avenida
de La Playa
Enterococcus,
e oo
Scripps La Jolla Shores NA NA

(Order No. R9-
2013-0001;
Attachment E.6)
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

WwaQliP
Subwatershed

TMDL/ASBS

303(d) Listed
Waterbody

303(d) Listing(s)

Pollutant(s)

Impaired Beneficial
Use(s)

Potential Source(s)

Scripps

Bacteria TMDL &
La Jolla Shores
ASBS

Pacific Ocean
Shoreline,
Children's Pool

Total Coliform

Shellfish Harvesting

Natural Sources/Other Urban
Runoff/lUnknown

Pacific Ocean
Shoreline, La Jolla
Cove

Total Coliform

Shellfish Harvesting

Urban Runoff/Storm Sewers and
Other Unknown Source

Pacific Ocean
Shoreline, Pacific
Beach Point

Enterococcus Water Contact Urban Runoff/Storm Sewers and
Recreation Other Unknown Source

Fecal Coliform Water Contact Urban Runoff/Storm Sewers and
Recreation Other Unknown Source

Pacific Ocean
Shoreline, Pacific

Total Coliform

Shellfish Harvesting

Urban Runoff/Storm Sewers and
Other Unknown Source

Beach Point

Pacific Ocean Total Coliform Water Contact Urban Runoff/Storm Sewers and

Shoreline, Ravina Recreation Other Unknown Source
Enterococcus Water Contact Urban Runoff/Storm Sewers and

Recreation Other Unknown Source
Pacific Ocean Fecal Coliform W;ter Coptact Urbag I;unafflftorm 2ewers and

Shoreline, ecreation ther Unknown Source

Vallecitos Court

Total Coliform Water Contact Urban Runoff/Storm Sewers and

Recreation Other Unknown Source
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment

Receiving Water Conditions

NPDES Receiving Water

ASBS

Beach Point

Pacific Ocean
Shoreline, Ravina

Pacific Ocean
Shoreline,
Vallecitos Court

g | THoUASBS | 300 it .
Public Input Apblicabl Receiving Water Conditions Lln.e(s) of
Rpp icable Y11 8 12 Evidence
eceiving
Water 2005-2010 LTEA WURMP
Station(s)
Pacific Ocean Impairment of SHELL due to total
Shoreline, coliform of the Pacific Ocean Shoreline 303(d)
Children's Pool at Children's Pool during wet weather.
Pacific Ocean Impairment of SHELL due to total
Shoreline, La Jolla coliform of the Pacific Ocean Shoreline 303(d)
Cove at La Jolla Cove during wet weather.
Pacific Ocean Impairment of REC-1 due to
: g Enterococcus and fecal coliform of the
Shoreline, Pacific o ) e 303(d)
Beach Point Pacific Ocean Shoreline at Pacific Beach
Point during wet weather.
e Impairment of SHELL due to total
Bacteria TMDL & Pacific Ocean . . :
Scripps La Jolla Shores | Shoreline, Pacific Same as above NA NA NA coliform of the Pacific Ocean Shoreline 303(d)

at Pacific Beach Point during wet
weather.

Impairment of REC-1 due to total
coliform of the Pacific Ocean Shoreline
at Ravina during wet weather.

303(d) and Bacteria
TMDL

Impairment of REC-1 due to
Enterococcus and fecal coliform of the
Pacific Ocean Shoreline at Vallecitos
Court during wet weather.

Bacteria TMDL

Impairment of REC-1 due to total
coliform of the Pacific Ocean Shoreline
at Vallecitos Court during wet weather.

Bacteria TMDL
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

WwaQliP
Subwatershed

TMDL/ASBS

303(d) Listed
Waterbody

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather
Monitoring Program

TMDL

2005-2010
LTEA

FY 11 & 12
WURMP

WQBELs

Scripps

Bacteria TMDL &
La Jolla Shores
ASBS

Pacific Ocean
Shoreline,
Children's Pool

Pacific Ocean
Shoreline, La Jolla
Cove

Pacific Ocean
Shoreline, Pacific
Beach Point

Pacific Ocean
Shoreline, Pacific
Beach Point

Pacific Ocean
Shoreline, Ravina

Pacific Ocean
Shoreline,
Vallecitos Court

NA

NA

Enterococcus,
Fecal Coliform,
Total Coliform
(Order No. R9-
2013-0001;
Attachment E.6)
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

WwaQliP
Subwatershed

TMDL/ASBS

303(d) Listed
Waterbody

303(d) Listing(s)

Pollutant(s)

Impaired Beneficial
Use(s)

Potential Source(s)

Scripps

Bacteria TMDL &
La Jolla Shores
ASBS

Pacific Ocean
Shoreline,
Vallecitos Court

Total Coliform

Shellfish Harvesting

Urban Runoff/Storm Sewers and
Other Unknown Source

Pacific Ocean
Shoreline, La Jolla
Shores Beach at el

Paseo Grande

Pacific Ocean
Shoreline, La Jolla
Shores Beach at
Caminito del Oro

Pacific Ocean
Shoreline, South
Casa Beach at
Coast Blvd.

Pacific Ocean
Shoreline,
Windansea Beach
at Vista de la Playa

Pacific Ocean
Shoreline,
Windansea Beach
at Bonair Street

NA

NA

NA
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

walpP

303(d) Listed

Receiving Water Assessment

Receiving Water Conditions

NPDES Receiving Water

Windansea Beach
at Bonair Street

Subwatershed TMDL/ASBS Waterbody : . . Line(s) of
Public Input Applicable Receiving Water Conditions Evidence
Receiving FY11 & 12
Water 2005-2010 LTEA WURMP
Station(s)
Pacific Ocean Impairment of SHELL due to total
Shoreline, coliform of the Pacific Ocean Shoreline 303(d)
Vallecitos Court at Vallecitos Court during wet weather.
Shlzc))?gllifr;(zaol_caeiglla Impairment of REC-1 due to total
Shores Béach at el coliform, Enterococcus , and fecal Bacteria TMDL
coliform during wet weather
Paseo Grande
. ShZ?gllif::eoLCaeiglla Impairment of REC-1 due to total
Bacteria TMDL & ’ coliform, Enterococcus , and fecal Bacteria TMDL
Scripps La Jolla Shores | Shores Beach at Same as above NA NA NA coliform during wet weather
ASBS Caminito del Oro
Slr::sfen?iﬁe(:)cse:urlh Impairment of REC-1 due to total
Casa Be’ach at coliform, Enterococcus , and fecal Bacteria TMDL
Coast Blvd. coliform during wet weather
Pascgll(ie(ﬁrc]:zan Impairment of REC-1 due to total
Windansea Béach coliform, Enterococcus , and fecal Bacteria TMDL
at Vista de la Playa coliform during wet weather
Pascr']fc';;e?iﬁgan Impairment of REC-1 due to total
’ coliform, Enterococcus, and fecal Bacteria TMDL

coliform during wet weather
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

walp 303(d) Listed Monitoring Program TMDL
iste
Subwatershed UL IR Waterbody
2005-2010 FY 11 & 12
LTEA WURMP WQBELs
Enterococcus,
Pacific Ocean Fecal Coliform,
Shoreline Total Coliform
Vallecitos C(;urt (Order No. R9-
2013-0001;
Attachment E.6)
Pacific Ocean
Shoreline, La Jolla
Shores Beach at el
Paseo Grande
Pacific Ocean
Bacteria TMDL & | Shoreline, La Jolla
Scripps La Jolla Shores | Shores Beach at NA NA

ASBS

Caminito del Oro

Pacific Ocean
Shoreline, South
Casa Beach at
Coast Blvd.

Pacific Ocean
Shoreline,
Windansea Beach
at Vista de la Playa

Pacific Ocean
Shoreline,
Windansea Beach
at Bonair Street

NA
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

WwaQliP
Subwatershed

TMDL/ASBS

303(d) Listed
Waterbody

303(d) Listing(s)

Pollutant(s)

Impaired Beneficial
Use(s)

Potential Source(s)

Scripps

Bacteria TMDL &
La Jolla Shores
ASBS

Pacific Ocean
Shoreline,
Windansea Beach
at Playa del Norte

Pacific Ocean
Shoreline,
Windansea Beach
at Palomar Ave.

Pacific Ocean
Shoreleine, Pacific
Beach at Grand
Ave.

NA

NA

NA
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

walpP

303(d) Listed

Receiving Water Assessment

Receiving Water Conditions

NPDES Receiving Water

Beach at Grand
Ave.

Subwatershed TMDL/ASBS Waterbody : . . Line(s) of
Public Input Applicable Receiving Water Conditions Evidence
Receiving FY11 & 12
Water 2005-2010 LTEA WURMP
Station(s)
Pascrllfcl)c;e?iggan Impairment of REC-1 due to total
Windansea Béach coliform, Enterococcus , and fecal Bacteria TMDL
at Playa del Norte coliform during wet weather
Bacteria TMDL & Pascrllfcl)c;e?iggan Impairment of REC-1 due to total
Scripps La Jolla Shores Windansea Béach Same as above NA NA NA coliform, Enterococcus , and fecal Bacteria TMDL
ASBS coliform during wet weather
at Palomar Ave.
Shzfgllgaeocs:;fic Impairment of REC-1 due to total
’ coliform, Enterococcus , and fecal Bacteria TMDL

coliform during wet weather
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

TMDL

ASBS

Windansea Beach
at Palomar Ave.

Pacific Ocean
Shoreleine, Pacific
Beach at Grand
Ave.

walp 303(d) Listed Monitoring Program
Subwatershed TMDL/ASBS Waterbody
2005-2010 FY 11 & 12
LTEA WURMP bHElzl=te
Pacific Ocean
Shoreline,
Windansea Beach
at Play._a del Norte
Bacteria TMDL & Pg‘:‘)‘igﬁga”
Scripps La Jolla Shores e, NA NA NA
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

303(d) Listing(s)

waQiP TMDL/ASBS 303(d) Listed
Pollutant(s) Use(s) Potential Source(s)
Indicator Bacteria Water Contact Point Source/Non-point Source
Recreation

Tecolote Creek

Bacteria TMDL

Tecolote Creek

Warm Freshwater

Cadmium Habitat Point Source/Non-point Source
Warm Freshwater . .

Copper Habitat Point Source/Non-point Source

Lead Warm Frgshwater Point Source/Non-point Source
Habitat

Zinc Warm Frgshwater Point Source/Non-point Source
Habitat

Phosphorus Non-contact Unknown
Recreation
Toxicity Warm Freshwater Point Source/Non-point Source

Habitat
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment

Receiving Water Conditions

NPDES Receiving Water

reproduction)

WwaQlipP TMDL/ASBS 303(d) Listed
Subwatershed Waterbody Line(s) of
Public Input Applicable Receiving Water Conditions Evidence
Receiving FY11 & 12
Water 2005-2010 LTEA WURMP
Station(s)
Impairment of REC-1 due to indicator ?roﬁgjz’;zcgl\?
bacteria in Tecolote Creek during wet Y
weather monitoring data
] (historic & current)

_ Turbidity, TSS, Turbidity, | mPairment of WARM due to cadmium,

Bifenthrin, Fecal Bifenthrin. | coPper, lead, and zinc in Tecolote Creek 303(d)
Coliform, TSS, Permethrir; during wet weather.

BOD, Malathion, ’

Tecolote Creek Bacteria TMDL Tecolote Creek Same as above TC-MLS, Permethrin, Po%(r):%lvlfg;al
MB-TWAS-2 | Toxicity (C. dubia Colifo’rm

acute survival, C. e _ . .
dubia chronic TO)_('C'ty (S. Phosphorous not included because impacts to REC-2 during

survival. C. dubia capricornutum wet weather are unknown. Phosphorus will be listed as

growth) contributing to impairment of REC-2 during dry weather.

Impairment of WARM due to toxicity in
Tecolote Creek during wet weather.

303(d) and RW
monitoring data
(historic & current)
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

WQIP 303(d) Listed Monitoring Program UL.els
iste
Subwatershed TMDL/ASBS Waterbody
2005-2010 FY 11 & 12
LTEA WURMP eSS
Enterococcus,
Fecal Coliform
Tecolote Creek Bacteria TMDL Tecolote Creek | Fecal Coliform NA (Order No. R9-

2013-0001;
Attachment E.6)
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

WwaQliP
Subwatershed

TMDL/ASBS

303(d) Listed
Waterbody

303(d) Listing(s)

Pollutant(s)

Impaired Beneficial
Use(s)

Potential Source(s)

Tecolote Creek

Bacteria TMDL

Turbidity

Non-contact

Urban Runoff/Storm Sewers and

Recreation Other Unknown Source
Tecolote Creek
NA NA NA
o Eutrophic Estuarine Habitat Point Source/Non-point Source
Mission Bay
(Mouth of Tecolote
Creek) Industrial Servi
Lead naustrial service Point Source/Non-point Source
Supply
Water Contact Urban Runoff and Other
Enterococcus ,
L Recreation Unknown Source
Mission Bay
Shoreline, at

Tecolote Shores

Total Coliform

Shellfish Harvesting

Unknown
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment

Receiving Water Conditions

WalP S o NPDES Receiving Water
TMDL/ASBS (o)) LS
Subwatershed Waterbody Line(s) of
Public Input Applicable Receiving Water Conditions Evidence
Receiving FY11 & 12
Water 2005-2010 LTEA WURMP
Station(s)
Impairment of REC-2 due to turbidity in 303(.d) gnd RW
: monitoring data
Tecolote Creek during wet weather. e
(historic & current)
Tecolote Creek
Elevated bifenthrin and permethrin near RW monitoring
NPDES monitoring locations in Tecolote | data (historic &
Turbidity, o Creek during wet weather. current)
Bifenthrin, Fecal TS;%;‘:L?;:'W’
Coliform, TSS, Permethrir;
BOD, Malathion, COD. Ver ’
Tecolote Creek Bacteria TMDL Same as above TC-MLS, Permethrin, Poor IB’I Fe}c/;al
MB-TWAS-2 | Toxicity (C. dubia Colifo,rm Eutrophic conditions not included because impacts to EST
o acute survival, C. Toxicit (S’ during wet weather are unknown. Eutrophic conditions will be
M M’:ESI?r']I'BayI t dubia chronic capricorl)'/lutu.m listed as contributing to impairment of ESTduring dry weather.
outh of 1ecolote survival, C. dubia
Creek) reproduction) growth) Impairment of IND due to lead in Mission
Bay at the Mouth of Tecolote Creek 303(d)
during wet weather.
Impairment of REC-1 due to
Enterococcus of the Mission Bay 303(d)
Mission Bay Shoreline at Tecolote Shores during wet
Shoreline, at weather.
Tecolote Shores Impairment of SHELL due to total
coliform of the Mission Bay Shoreline at 303(d)

Tecolote Shores during wet weather.
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Appendix E.1-Wet Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

WQIP 303(d) Listed Monitoring Program UL.els
iste
Subwatershed TMDL/ASBS Waterbody
2005-2010 FY 11 & 12
LTEA WURMP eSS
Enterococcus ,
Fecal Coliform
Tecolote Creek (Order No. R9-
2013-0001;
Attachment E.6)
Tecolote Creek Bacteria TMDL Fecal Coliform NA

Mission Bay
(Mouth of Tecolote
Creek)

Mission Bay
Shoreline, at
Tecolote Shores

Enterococcus,
Fecal Coliform,
Total Coliform
(Order No. R9-
2013-0001;
Attachment E.6)
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APPENDIX E.2

Dry Weather Receiving Water Condition Assessment
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

303(d) Listings

waQlP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
Mission Bay at Cobper Estuarine Habitat, Marine Unknown
Quivira Basin PP Habitat
Mission Bay NA
NA NA NA NA
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment

Receiving Water Conditions

WaQlP TMDL/ 303(d) Listed Applicable NPDES Receiving Water SMC Program
. Receiving RHMP Monitoring |Receiving Water| Line(s) of
Subwatershed ASBS Waterbody Public Input o .
Water FY 118 12 20052010 FY 118 12 Data Conditions Evidence
Station(s) | 20052010 LTEA WURMP LT-EA WURMP
Freshwater
Influenced Areas:
Elevated total
arsenic, total copper,
total zinc, and total )
. DDT in sediments; Impairment of
Freshwater discharges, Marinas: Elevated MAR and EST
Mission Bay at nutrients, sediment dissolved due to copper in
issolved copper and
Quivira Basin |(Rose Canyon and San total copggr in Quivira Basin 303(d)
Clemente Creek, surface waters: during dry
(H dro\r/ne(lgﬁ‘litgation)) Elevated total weather
Mission Bay NA y o NA NA NA NA NA arsenic, total copper,
Trash, Feces, Bacteria, total mercury, total
non-native vegetation ) ’
and invasive species, zmicr; zggi:r?;lthT
toxicity, flame Shallow Areas:
retardants, metals, ash, Elevated total.
sedimentation arsenic, total copper,
total zinc, total DDT,
and total chlordanes
in sediments ;
Elevated total copper| Elevated total
in surface waters arsenic, total . .
i Historical
copper, total zinc, RHMP
NA and total DDTs in o
. Monitoring
sediments of
Data

freshwater
influenced areas
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

waQlpP TMDL/ 303(d) Listed Monitoring Program TMDL
Subwatershed ASBS Waterbody
2005-2010 LTEA F\TV&L:'AIIZ WQBELs
Mission Bay at
Quivira Basin
Mission Bay NA NA NA NA

NA
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

303(d) Listings

WQIP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
Mission Bay NA NA NA NA NA
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment

Receiving Water Conditions

shallow areas

WaQlP TMDL/ 303(d) Listed Applif:a'ble NPDES Receiving Water SMC Program - - _
. Receiving RHMP Monitoring |Receiving Water| Line(s) of
Subwatershed ASBS Waterbody Public Input o .
Water FY 118 12 20052010 FY 118 12 Data Conditions Evidence
Station(s) | 2005-2010 LTEA WURMP LT-EA WURMP
Elevated Historical
dissolved copper RHMP
in surface waters | Monitoring
Freshwater of marina areas Data
Influenced Areas: Elevated total
Elevated total arsenic, total Historical
arsenic, total copper,| Mmercury, total RHMP
total zinc, and total | ZiNc,and .total Monitoring
DDT in sediments; D_DTS In Data
Marinas: Elevated sedl.ments of
- marina areas
d'SStOItVTd copper and[—Fjgyated total Historical
otal copper in .
surface waters: cop\z::elrssaunr;ace RHMP
Elevated total sediments of Monitoring
Mission Bay NA NA Same as above NA NA NA NA NA arsenic, total copper, marina areas Data
total mercury, total Elevated total
zinc, and total DDT .
) . arsenic, total . ,
in sediments; zinc, total DDTs Historical
Shallow Areas: .;md total ’ RHMP
Elevated total . Monitoring
. chlordanes in
arsenic, total copper, sediments of Data
total zinc, total DDT, shallow areas
and total chlordanes
in sediments ;
Elevated total copper| Elevated total Historical
in surface waters | copper in surface RHMP
waters and o
. Monitoring
sediments of
Data
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

Page | E-46
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Appendix E.2-Dry Weather Assessment Mission Bay WMA Water Quality Improvement Plan March 2015 — DRAFT

303(d) Listings
WQIP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
Enterococcus Water Contact Recreation Unknown
Mission Bay Fecal Coliform Water Contact Recreation Unknown
Shoreline, at
Campland
Total Coliform Shellfish Harvesting Urban Runoff/Storm Sewers
Rose Canyon NA
Enterococcus Water Contact Recreation Unknown
L Fecal Coliform Water Contact Recreation | Urban Runoff/Storm Sewers
Mission Bay
Shoreline, at De
Anza Cove
Total Coliform Shellfish Harvesting Source Unknown
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment

Receiving Water Conditions

Shoreline at De
Anza Cove during
dry weather.

WaQlP TMDL/ 303(d) Listed Appllf:a'ble NPDES Receiving Water SMC Program - - _
Subwatershed ASBS Waterbod Public Inout Receiving RHMP Monitoring |Receiving Water| Line(s) of
y P Water Data Conditions Evidence
Station(s) |2005.2010LTEA| Y1812 | 20052010 | FY 11812
Impairment of
REC-1 due to 303(d)
Enterococcus
and fecal coliform
of the Mission
Bay Shoreline at
Mission Bay Campland during 303(d)
Shoreline, at dry weather.
Campland
Impairment of
SHELL due to
Toxicity (C. dubia total coliform of
Toxicity (C. dubia reprogiuction, S. Chloride, the Mission Bay 303(d)
acute survival, C. cap :/r::o(r:mguzj Sulfate, Shoreline at_
dubia chronic c?r:(r);:]ic,su'rvisaﬁ Bifenthrin, Very Ca dr?yl;g: tgz:mg
Rose Canyon NA Same as above MB-TWAS 1 survival, C dubia Very Poor IBI Poor IBI, O/E, NA NA
reprogiuctlon, S. **Based on one Total N, Total Impairment of
capricornutum sample™: TDS P, TDS REC-1 due to
acute), Poor IBI, DO a,nd ’ **Base.d on two Enterococcus
O/E, CRAM, TDS Enterococcus stations** and fecal coliform
(Coastkeeper) of the Mission 303(d)
Bay Shoreline at
De Anza Cove
Mission Bay during dry
Shoreline, at De weather.
Anza Cove
Impairment of
SHELL due to
total coliform of
the Mission Bay 303(d)
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

walp TMDL/ 303(d) Listed Monitoring Program TMDL
Subwatershed ASBS Waterbody
FY 11 & 12
2005-2010 LTEA WURMP WQBELs

Mission Bay
Shoreline, at
Campland

Enterococcus, Enterococcus,

Fecal Coliform, Fecal Coliform,

Rose Canyon NA Total N, Total P, | Total N, Total P, NA
TDS TDS
Mission Bay
Shoreline, at De

Anza Cove
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

303(d) Listings

waQlP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
Enterococcus Water Contact Recreation | Urban Runoff/Storm Sewers
Mission Bay
Shoreline, at
Leisure Lagoon
Total Coliform Shellfish Harvesting Unknown Non-point Source
Rose Canyon NA

Mission Bay
Shoreline, at
North Crown Point

Enterococcus

Water Contact Recreation

Urban Runoff/Storm Sewers

Total Coliform

Shellfish Harvesting

Urban Runoff/Storm Sewers
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment

Receiving Water Conditions

WaQlP TMDL/ 303(d) Listed Applicable NPDES Receiving Water SMC Program - - :
Subwatershed ASBS Waterbod Public Inout Receiving RHMP Monitoring |Receiving Water| Line(s) of
y P Water FY 118 12 20052010 FY 118 12 Data Conditions Evidence
Station(s - )
(s) AL WURMP LTEA WURMP
Impairment of
REC-1 due to
Enterococcus of
the Mission Bay
Shoreline at 303(d)
Leisure Lagoon
Mission Bay dvvglggqgrry
Shoreline, at Impairmen’; of
Leisure Lagoon SHELL due to
Toxicity (C. dubia total coliform of
reproduction, S the Mission Bay 303(d)
Toxicity (C. dubia ) t, ’ Chiloride, Shoreline at
acute survival, C capricornutum Sulfate Leisure Lagoon
. L h, C. dubia |,.. > = 9
dubia chronic growth, Bifenthrin, Very during dr
) . , y
survival, C. dubia | Chronic sunvival), o ey “o/E weather
Rose Canyon NA Same as above MB-TWAS 1 e Very Poor IBI ’ ’ NA NA , '
reproduction, S. ***Based on one Total N, Total Impairment of
capricornutum samole™* TDS P, TDS REC-1 due to
acute), Poor IBI, DpO a,n q " | ***Based on Enterococcus of
O/E, CRAM, TDS Enterococcus two stations thgrl:/(l)lrseslzﬂg Efy 303(d)
(Coastkeeper) North Crown
Mission Bay Point during dry
Shoreline, at Im;vaei?rt:eer:i of
North Crown Point SHELL due to
total coliform of
the Mission Bay
Shoreline at 303(d)
North Crown
Point during dry
weather.
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

Mission Bay
Shoreline, at
North Crown Point

Total N, Total P,
TDS

Total N, Total P,
TDS

WaQIP TMDL/ 303(d) Listed Monitoring Program TMDL
Subwatershed ASBS Waterbody
FY 11 & 12
2005-2010 LTEA WURMP WQBELs
Mission Bay
Shoreline, at
Leisure Lagoon
Enterococcus, Enterococcus,
Rose Canyon NA Fecal Coliform, Fecal Coliform, NA
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Appendix E.2-Dry Weather Assessment Mission Bay WMA Water Quality Improvement Plan March 2015 — DRAFT

303(d) Listings
waQlP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
Landfills, Nurseries, Point
. , . Source, Highway/Road/Bridge
Eutrophic Marine Habitat Runoff, Non-point Source,
Urban Runoff/Storm Sewers
Mission Bay
(Mouth of Rose
Creek)
Highway/Road/Bridge Runoff,
Lead Marine Habitat Landfills, Urban Runoff/Storm
Sewers, Non-point Source,
Point Source
Rose Canyon NA
Enterococcus Water Contact Recreation Unknown
. Fecal Coliform Water Contact Recreation Point Source/Non-point
Mission Bay Source
Shoreline, at
Visitors Center
Total Coliform Shellfish Harvesting Urban Runoff/Storm Sewers
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

walpP

Subwatershed

TMDL/
ASBS

303(d) Listed
Waterbody

Receiving Water Assessment

Receiving Water Conditions

Public Input

Applicable

NPDES Receiving Water
Receiving

SMC Program

Water
Station(s)

2005-2010 LTEA

FY 11 & 12
WURMP

2005-2010
LTEA

FY 11 & 12
WURMP

RHMP Monitoring
Data

Receiving Water
Conditions

Line(s) of
Evidence

Rose Canyon

NA

Mission Bay
(Mouth of Rose
Creek)

Mission Bay
Shoreline, at
Visitors Center

Same as above

MB-TWAS 1

Toxicity (C. dubia
acute survival, C.
dubia chronic
survival, C. dubia
reproduction, S.
capricornutum
acute), Poor IBI,
O/E, CRAM, TDS

Toxicity (C. dubia
reproduction, S.
capricornutum
growth, C. dubia
chronic survival),
Very Poor IBI
***Based on one
sample***; TDS,
DO and
Enterococcus
(Coastkeeper)

two stations****

Chloride,
Sulfate,
Bifenthrin, Very
Poor IBI, O/E,
Total N, Total
P, TDS
***Based on

NA

NA

Impairment of
MAR due to
potential
eutrophic
conditions in
Mission Bay at
the Mouth of
Rose Creek
during dry
weather.

303(d)

Impairment of
MAR due to lead
in Mission Bay at
the Mouth of
Rose Creek
during dry
weather.

303(d)

Impairment of
REC-1 due to
Enterococcus
and fecal coliform
of the Mission
Bay Shoreline at
the Visitors
Center during dry
weather.

303(d)

Impairment of

SHELL due to

total coliform of
the Mission Bay
Shoreline at the
Visitors Center

during dry

weather.

303(d)
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

waQlP TMDL/ 303(d) Listed Monitoring Program TMDL
Subwatershed ASBS Waterbody
FY 11 & 12
2005-2010 LTEA WURMP WQBELs
Mission Bay
(Mouth of Rose
Creek)
Enterococcus, Enterococcus,
Fecal Coliform, Fecal Coliform,
Rose Canyon NA Total N, Total P, | Total N, Total P, NA
TDS TDS

Mission Bay
Shoreline, at

Visitors Center
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Appendix E.2-Dry Weather Assessment Mission Bay WMA Water Quality Improvement Plan March 2015 — DRAFT

303(d) Listings
waQlP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
NA NA NA
Rose Canyon NA Rose Creek
Selenium Warm Freshwater Habitat Natural Sources
Toxicity Warm Freshwater Habitat | Urban Runoff/Storm Sewers
Tagcteé'?_a ASBS 29 - La
Scripps Jolla Shores  |Dry Weather Flows ASBS NA
Jolla Shores
ASBS ASBS
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Assessment

Receiving Water Conditions

WaQlP TMDL/ 303(d) Listed Applif:a'ble NPDES Receiving Water SMC Program - - _
Subwatershed ASBS Waterbod Public Inout Receiving RHMP Monitoring |Receiving Water| Line(s) of
y P Water FY 118 12 20052010 FY 118 12 Data Conditions Evidence
Station(s . )
(s) |2005-2010 LTEA TR e TR
Very Poor IBI
scores near
NPDES R.W.
monitoring monitoring
. : data (historic
locations in Rose & current)
Creek during dry
weather.
Toxici’g/ ((t,‘.. dul;ia Elevated TDS
Toxicity (C. dubia | TP O%UC '0?’ ' Chloride, near NPDES RW
acute survival, c. | ¢@pricornutum Sulfate, monitoring monitoring
dubia chronic gr:?(\;vr:hc g.rd_u 2’3 Bifenthrin, Very locations in Rose |data (historic
: : iCc surviv :
’ Creek d d & t
Rose Canyon NA Rose Creek Same as above MB-TWAS 1 survival, C dubia Very Poor IBI Poor IBI, OFE, NA NA reet during ary current)
reproduction, S. ***Based on one Total N, Total weather.
capricornutum samole™* TDS P, TDS
acute), Poor IBI, DpO a,nd * | ***Based on Impairment of | 303(d) and
O/E, CRAM, TDS two stations™*** WARM due to RW
Enterococcus ) : Y
(Coastkeeper) selenium in Rose| monitoring
Creek during dry |data (historic
weather. & current)
Impairment of | 303(d) and
WARM due to RwW
toxicity in Rose | monitoring
Creek during dry |data (historic
weather. & current)
Tagcteé'?_a ASBS 29 - La No dry weather ?,?;nz SO ‘;ec?;
Scripps Jolla Shores Same as above NA NA NA NA NA NA runoff into ASBS P
Jolla Shores ASBS 9 Exceptions
ASBS ' for ASBS
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

waQlpP TMDL/ 303(d) Listed Monitoring Program TMDL
Subwatershed ASBS Waterbody
FY 11 & 12
2005-2010 LTEA WURMP WQBELs
Enterococcus, Enterococcus,
Fecal Coliform, Fecal Coliform,
Rose Canyon NA Rose Creek | rtal N, Total P, | Total N, Total P, NA
TDS TDS
Bacteria ASBS 29 - La The City of San Diego has installed low flow diversions
, TMDL & La throughout the watershed draining to ASBS 29. No MS4
Scripps Jolla Shores . . :
Jolla Shores data is available since dry weather flow has been
ASBS -
ASBS eliminated.
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Appendix E.2-Dry Weather Assessment Mission Bay WMA Water Quality Improvement Plan March 2015 — DRAFT

303(d) Listings
WQIP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
Enterococcus Water Contact Recreation | Urban Runoff/Storm Sewers
L Fecal Coliform Water Contact Recreation | Urban Runoff/Storm Sewers
Mission Bay
Shoreline, at
Bahia Point
Total Coliform Shellfish Harvesting Unknown
Bacteria
Scripps TMDL & La
PP Jolla Shores
ASBS
Enterococcus Water Contact Recreation Unknown
o Fecal Coliform Water Contact Recreation | Urban Runoff/Storm Sewers
Mission Bay
Shoreline, at
Bonita Cove
Total Coliform Shellfish Harvesting Unknown

Page | E-59


cara.simonsen
Typewritten text
59


Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan

March 2015 — DRAFT

Receiving Water Conditions

WQIP
Subwatershed

TMDL/
ASBS

303(d) Listed
Waterbody

Receiving Water Assessment

Public Input

SMC Program

Applicable NPDES Receiving Water

Receiving

FY 11 & 12
WURMP

Water
Station(s)

2005-2010
LTEA

FY 11 & 12

2005-2010 LTEA WURMP

RHMP Monitoring
Data

Receiving Water
Conditions

Impairment of
REC-1 due to

Line(s) of
Evidence

Scripps

Bacteria
TMDL & La
Jolla Shores
ASBS

Mission Bay
Shoreline, at
Bahia Point

Mission Bay
Shoreline, at
Bonita Cove

Same as above

NA NA NA NA NA

NA

Enterococcus
and fecal coliform
of the Mission
Bay Shoreline at
Bahia Point
during dry
weather.

303(d)

Impairment of
SHELL due to
total coliform of
the Mission Bay
Shoreline at
Bahia Point
during dry
weather.

303(d)

Impairment of
REC-1 due to
Enterococcus
and fecal coliform
of the Mission
Bay Shoreline at
Bonita Cove
during dry
weather.

303(d)

Impairment of
SHELL due to
total coliform of
the Mission Bay
Shoreline at
Bonita Cove
during dry

303(d)

weather.
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Appendix E.2-Dry Weather Assessment Mission Bay WMA Water Quality Improvement Plan March 2015 — DRAFT

Urban Runoff Monitoring Assessment
MS4 Outfall and Dry Weather
WaQIP TMDL/ 303(d) Listed Monitoring Pr:ygram TMDL
Subwatershed ASBS Waterbody
FY 11 & 12
2005-2010 LTEA WURMP WQBELs
Mission Bay
Shoreline, at
Bahia Point
Enterococcus,
Bacteria Fecal Coliform,
, TMDL & La Total Coliform
Scripps Jolla Shores NA NA (Order No. R9-
ASBS 2013-0001;
Attachment E.6)
Mission Bay
Shoreline, at
Bonita Cove
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Appendix E.2-Dry Weather Assessment Mission Bay WMA Water Quality Improvement Plan March 2015 — DRAFT

303(d) Listings

waQlP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
Enterococcus Water Contact Recreation | Urban Runoff/Storm Sewers
Mission Bay
Shoreline, at
Fanuel Park
Total Coliform Shellfish Harvesting Source Unknown
Bacteria
. TMDL & La .
Scripps Jolla Shores Enterococcus Water Contact Recreation | Urban Runoff/Storm Sewers
ASBS

Fecal Coliform Water Contact Recreation | Urban Runoff/Storm Sewers

Pacific Ocean
Shoreline, Total Coliform Water Contact Recreation | Urban Runoff/Storm Sewers

Avenida de La
Playa

Total Coliform Shellfish Harvesting Urban Runoff/Storm Sewers
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Appendix E.2-Dry Weather Assessment

Mission Bay WMA Water Quality Improvement Plan March 2015 — DRAFT

Receiving Water Conditions

WQIP
Subwatershed

TMDL/
ASBS

303(d) Listed

Waterbody

Receiving Water Assessment

Public Input

Applicable NPDES Receiving Water SMC Program
Receiving RHMP Monitoring |Receiving Water| Line(s) of
Data Conditions Evidence

Water
Station(s) FY 11 & 12 2005-2010 FY 11 & 12
WURMP LTEA WURMP

2005-2010 LTEA
Impairment of

Scripps

Mission Bay
Shoreline, at
Fanuel Park

Bacteria
TMDL & La
Jolla Shores

ASBS

Pacific Ocean
Shoreline,
Avenida de La
Playa

Same as above

REC-1 due to
Enterococcus of
the Mission Bay
Shoreline at
Fanuel Park
during dry
weather.

303(d)

Impairment of
SHELL due to
total coliform of
the Mission Bay
Shoreline at
Fanuel Park
during dry
weather.

303(d)

Impairment of
REC-1 due to
Enterococcus,
fecal and total
coliform of the
Pacific Ocean
Shoreline at
Avenida de La
Playa during dry
weather.

NA NA NA NA NA NA

Bacteria
TMDL

Impairment of
SHELL due to
total coliform of
the Pacific Ocean
Shoreline at
Avenida de La
Playa during dry
weather.

303(d)

Page | E-63



cara.simonsen
Typewritten text
63


Appendix E.2-Dry Weather Assessment Mission Bay WMA Water Quality Improvement Plan March 2015 — DRAFT

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

WaQIP TMDL/ 303(d) Listed Monitoring Program TMDL
Subwatershed ASBS Waterbody
2005-2010 LTEA F\TV;.IJL:‘II;Z WQBELs
Mission Bay
Shoreline, at
Fanuel Park
Enterococcus,
Bacteria Fecal Coliform,
. TMDL & La Total Coliform
Scripps Jolla Shores NA NA (Order No. R9-
ASBS 2013-0001;

Attachment E.6)

Pacific Ocean
Shoreline,
Avenida de La
Playa
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303(d) Listings

WQIP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
Enterococcus Water Contact Recreation Natural SOUI;(':enSO/;?ther Urban
Fecal Coliform Water Contact Recreation Natural Sources/Unknown
Pacific Ocean
Shoreline Total Coliform Water Contact Recreation Naturaéﬁr?gfrf(/:ﬁilg] t:v?/:]Urban
Children's Pool
Bacteria
) TMDL & La
Scripps
JoIIaSShgres Total Coliform Shellfish Harvesting Natural Sources/Other Urban
ASB Runoff/lUnknown
Pacific Ocean
Shoreline, La Total Coliform Shellfish Harvesting Urban Runoff/Storm Sewers
Jolla Cove and Other Unknown Source
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Receiving Water Assessment Receiving Water Conditions

: Applicable NPDES Receiving Water SMC Program
waQliP TMDL/ 303(d) Listed Receiving s J RHMP Monitoring |Receiving Water| Line(s) of

Subwatershed ASBS Waterbody Public Input Water e v v Data Conditions Evidence
Station(s - )
(s) 2005-2010 LTEA WURMP LTEA WURMP

Impairment of
REC-1 due to
Enterococcus
and total and
fecal coliform of
the Pacific Ocean
Shoreline at

303(d) and
Bacteria
TMDL

Pacific Ocean Childrgn's Pool
during dry

Shoreline,
weather.

Bacteria
TMDL

Children's Pool
Impairment of

Bacteria apenment ¢
ue to
E}f?;fg l_eas Same as above NA NA NA NA NA NA total coliform of
ASBS the Pacific Ocean 303(d)
at Children's Pool
during dry
weather.

Scripps

Impairment of
SHELL due to
Pacific Ocean total coliform of
Shoreline, La the Pacific Ocean 303(d)
Jolla Cove at La Jolla Cove
during dry
weather.
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Urban Runoff Monitoring Assessment
MS4 Outfall and Dry Weather
waQlP TMDL/ 303(d) Listed Monitoring Pr'c;ygram TMDL
Subwatershed ASBS Waterbody
FY 11 & 12
2005-2010 LTEA WURMP WQBELs
Pacific Ocean
Shoreline
. ’ Total N, Total P
Children's Pool ’ ’
rarens Foo Fecal Coliform, Enterococcus,
Bacteria Enterococcus Fecal Coliform,
Scriops TMDL & La NA (2012 Annual Total Coliform
PP Jolla Shores Monitoring Report| (Order No. R9-
ASBS Targeted Dry 2013-0001;
Weather Attachment E.6)
Program)
Pacific Ocean
Shoreline, La
Jolla Cove
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303(d) Listings

waQlP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
Enterococcus Water Contact Recreation Urban Runoff/Storm Sewers
and Other Unknown Source
Pacific Ocean Fecal Coliform Water Contact Recreation g;zagtﬁgpafrf]/ksrfg\:vr: 2(;\:Jvrecres
Shoreline, Pacific
Beach Point
. , . Urban Runoff/Storm Sewers
Total Coliform Shellfish Harvesting and Other Unknown Source
Bacteria
SeripDS TMDL & La
PP Jolla Shores
ASBS

Pacific Ocean
Shoreline, Ravina

Total Coliform

Water Contact Recreation

Urban Runoff/Storm Sewers
and Other Unknown Source

Pacific Ocean
Shoreline,
Vallecitos Court

Enterococcus

Water Contact Recreation

Urban Runoff/Storm Sewers
and Other Unknown Source

Fecal Coliform

Water Contact Recreation

Urban Runoff/Storm Sewers
and Other Unknown Source
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Receiving Water Conditions

WQIP
Subwatershed

TMDL/
ASBS

303(d) Listed
Waterbody

Public Input

SMC Program

Applicable
Receiving
Water

Station(s)

NPDES Receiving Water

2005-2010 LTEA

FY 11 & 12
WURMP

2005-2010
LTEA

FY 11 & 12
WURMP

RHMP Monitoring
Data

Receiving Water

Line(s) of

Conditions

Impairment of
REC-1 due to

Evidence

Scripps

Bacteria
TMDL & La
Jolla Shores
ASBS

Pacific Ocean
Shoreline, Pacific
Beach Point

Pacific Ocean
Shoreline, Ravina

Pacific Ocean
Shoreline,
Vallecitos Court

Same as above

NA

NA

NA

NA

NA

NA

and fecal coliform

Enterococcus

of the Pacific
Ocean Shoreline
at Pacific Beach
Point during dry
weather.

303(d)

Impairment of
SHELL due to
total coliform of
the Pacific Ocean
at Pacific Beach
Point during dry
weather.

303(d)

Impairment of
REC-1 due to
total coliform of
the Pacific Ocean
at Ravina during
dry weather.

303(d) and
Bacteria
TMDL

Impairment of
REC-1 due to
Enterococcus
and fecal coliform
of the Pacific
Ocean at
Vallecitos Court
during dry

Bacteria
TMDL

weather.
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Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather
waQlP TMDL/ 303(d) Listed Monitoring Program TMDL
Subwatershed ASBS Waterbody
FY 11 & 12
2005-2010 LTEA WURMP WQBELs
Pacific Ocean
Shoreline, Pacific
Beach Point
Total N, Total P,
Fecal Coliform, Enterococcus,
Bacteria Enterococcus Fecal Coliform,
Seripps TMDL & La NA (2012 Annual Total Coliform
Jolla Shores Monitoring Report| (Order No. R9-
ASBS Targeted Dry 2013-0001;
Weather Attachment E.6)
. Program)
Pacific Ocean
Shoreline, Ravina
Pacific Ocean
Shoreline,
Vallecitos Court
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303(d) Listings

waQlP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)

Urban Runoff/Storm Sewers

Total Coliform Water Contact Recreation and Other Unknown Source

Pacific Ocean
Shoreline,
Vallecitos Court

Urban Runoff/Storm Sewers

Total Coliform Shellfish Harvesting and Other Unknown Source
Bacteria
Scripps TMDL & La
Jolla Shores
ASBS

Pacific Ocean

Shoreline, La

Jolla Shores

Beach at el Paseo
Grande
NA NA NA

Pacific Ocean
Shoreline, La
Jolla Shores
Beach at Caminito
del Oro
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Receiving Water Assessment Receiving Water Conditions
WaQlP TMDL/ 303(d) Listed Applicable NPDES Receiving Water SMC Program
. Receiving RHMP Monitoring |Receiving Water| Line(s) of
Subwatershed ASBS Waterbody Public Input o .
Water FY 118 12 20052010 FY 118 12 Data Conditions Evidence
Station(s g 5
() AU L= WURMP LTEA WURMP
Impairment of
REC-1 due to
total coliform of .
- Bacteria
the Pacific Ocean
) TMDL
at Vallecitos
Court during dry
Pacific Ocean weather.
Shoreline,
Vallecitos Court Impairment of
SHELL due to
total coliform of
the Pacific Ocean 303(d)
. t Vallecitos
Bact a
TMaDCLeéSr‘IeIl_a Court during dry
Scripps Jolla Shores Same as above NA NA NA NA NA NA weather.
ASBS Impairment of
Pacific Ocean REC-1 due to
Shoreline, La Enterococcus, Bacteria
Jolla Shores and total and TMDL
Beach at el Paseo fecal coliform
Grande during dry
weather
Impairment of
Pacific Ocean REC-1 due to
Shoreline, La Enterococcus, Bacteria
Jolla Shores and total and TMDL
Beach at Caminito fecal coliform
del Oro during dry
weather
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Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather

waQlP TMDL/ 303(d) Listed Monitoring Program TMDL
Subwatershed ASBS Waterbody
2005-2010 LTEA F\TV&L:‘AIIZ WQBELs
Total N, Total P,
Fecal Coliform, Enterococcus,
Enterococcus Fecal Coliform,

Pacific Ocean
Shoreline,
Vallecitos Court

(2012 Annual Total Coliform
Monitoring Report| (Order No. R9-

Targeted Dry 2013-0001;
Weather Attachment E.6)
Program)
Bacteria
. TMDL & La
Scripps Jolla Shores NA
ASBS

Pacific Ocean

Shoreline, La

Jolla Shores

Beach at el Paseo
Grande
NA NA

Pacific Ocean
Shoreline, La
Jolla Shores
Beach at Caminito
del Oro
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WQIP
Subwatershed

TMDL/
ASBS

303(d) Listed
Waterbody

303(d) Listings

Pollutant(s)

Impaired Beneficial Use(s)

Potential Source(s)

Scripps

Bacteria
TMDL & La
Jolla Shores

ASBS

Pacific Ocean
Shoreline, South
Casa Beach at
Coast Blvd.

Pacific Ocean
Shoreline,
Windansea Beach
at Vista de la
Playa

Pacific Ocean
Shoreline,
Windansea Beach
at Bonair Street

Pacific Ocean
Shoreline,
Windansea Beach
at Playa del Norte

Pacific Ocean
Shoreline,
Windansea Beach
at Palomar Ave.

NA

NA

NA
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Appendix E.2-Dry Weather Assessment
Receiving Water Assessment Receiving Water Conditions
WaQlP TMDL/ 303(d) Listed Applicable NPDES Receiving Water SMC Program
. Receiving RHMP Monitoring |Receiving Water| Line(s) of
Subwatershed ASBS Waterbody Public Input o .
Water FY 118 12 20052010 FY 118 12 Data Conditions Evidence
Station(s g 5
() AU L= WURMP LTEA WURMP
Impairment of
Pacific Ocean ER,ES;;C(;EEJE
Shoreline, South and total and’ Bacteria
Casa Beach at . TMDL
fecal coliform
Coast Blvd. during dry
weather
Impairment of
Pacific Ocean REC-1 due to
Shoreline, Enterococcus, Bacteria
Windansea Beach and total and TMDL
at Vista de la fecal coliform
Playa during dry
weather
Impairment of
Bacteria Pacific Ocean ERES;;C?)L(;?JE
. TMDL & La Shoreline, ’ Bacteria
Scripps Jolla Shores |Windansea Beach Same as above NA NA NA NA NA NA %r;(lltzzal:fg:ri TMDL
ASBS at Bonair Street during dry
weather
Impairment of
Pacific Ocean ER,ES;;C(;EEJE
Shoreline, and total and’ Bacteria
Windansea Beach tecal coliform TMDL
at Playa del Norte during dry
weather
Impairment of
Pacific Ocean ER,ES;;C(;EEJE
Shoreline, and total and’ Bacteria
Windansea Beach tecal coliform TMDL
at Palomar Ave. during dry
weather
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WaQIP
Subwatershed

TMDL/
ASBS

303(d) Listed
Waterbody

Urban Runoff Monitoring Assessment

MS4 Outfall and Dry Weather
Monitoring Program

TMDL

2005-2010 LTEA

FY 11 & 12
WURMP

WQBELs

Scripps

Bacteria
TMDL & La
Jolla Shores

ASBS

Pacific Ocean
Shoreline, South
Casa Beach at
Coast Blvd.

Pacific Ocean
Shoreline,
Windansea Beach
at Vista de la
Playa

Pacific Ocean
Shoreline,
Windansea Beach
at Bonair Street

Pacific Ocean
Shoreline,
Windansea Beach
at Playa del Norte

Pacific Ocean
Shoreline,
Windansea Beach
at Palomar Ave.

NA

NA

NA
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303(d) Listings
WQIP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
Bacteria Pacific Ocean
. TMDL & La Shoreleine,
Scripps Jolla Shores | Pacific Beach at NA NA NA
ASBS Grand Ave.
Enterococcus
Total Coliform Water Contact Recreation Point Source/Non-point
Source
Fecal Coliform
Cadmium
Bacteria Copper Point Source/Non-point
Tecolote Creek Tecolote Creek Warm Freshwater Habitat
TMDL Source
Lead
Zinc
Phosphorus Non-contact Recreation Unknown
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Appendix E.2-Dry Weather Assessment
Receiving Water Assessment Receiving Water Conditions
WaQlP TMDL/ 303(d) Listed Applif:a'ble NPDES Receiving Water SMC Program - - _
Subwatershed ASBS Waterbody Public Input Receiving RHMP Monitoring |Receiving Water| Line(s) of
Water FY 118 12 20052010 FY 118 12 Data Conditions Evidence
Station(s . )
(s) AL WURMP LTEA WURMP
Impairment of
Bacteria Pacific Ocean Eerl_:teCr-cjcgl;iL;f
. TMDL & La Shoreleine, ’ Bacteria
Scripps Jolla Shores | Pacific Beach at Same as above NA NA NA NA NA NA and tota! and TMDL
ASBS Grand Ave fecal coliform
) during dry
weather
Impairment of
REC-1 due to 303(d?’
Enterococcus Bacteria
. .| TMDL, and
total coliform, and
. . RwW
fecal coliform in monitorin
Tecolote Creek oring
during dr data (historic
Selenium, Toxicity - g dry & current)
(S. capricornutum Toxicity (C. weather.
a'cute C. dubia dubia chronic
e rod,uct'ion and Toxicity (C. dubia | survival and Impairment of
chpronic survival reproduction, S. | reproduction), Toxicity (C. WARM due to
Bacteria TC-MLS C. dubia acute, capricornutum Very Poor IBl, dubia cadmium, copper,
Tecolote Creek TMDL Tecolote Creek Same as above MB-TWAé—Z Sl'JI’Viva|) Poor growth, C. dubia |CRAM, Total N| reproduction), NA lead, and zinc in 303(d)
IBl. O/E éRAM reproduction), Very| ***Based on | Very Poor IBI, Tecolote Creek
To,tal P ,Benthic’ Poor IBI, one station at Total P during dry
AIg}ae Enterococcus | TWAS, and on weather.
’ one sample in
Enterococcus, TC-MLSp**** Impairment of
Fecal Coliform REC-2 due to
) 303(d)
potential
eutrophic (Phosphorou
" s) and RW
conditions monitorin
(phosphorus) in g
data
Tecolote Creek (current)
during dry
weather.
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Urban Runoff Monitoring Assessment
MS4 Outfall and Dry Weather
walp TMDL/ 303(d) Listed Monitoring Pr:,ygram TMDL
Subwatershed ASBS Waterbody
FY 11 & 12
2005-2010 LTEA WURMP WQBELs
Bacteria Pacific Ocean
. TMDL & La Shoreleine,
Scripps Jolla Shores | Pacific Beach at NA NA NA
ASBS Grand Ave.
H Enterococcus,
Bacteria En tech))c;)ccus Enterococcus, Fecal Coliform
Tecolote Creek Tecolote Creek . ’ Fecal Coliform, (Order No. R9-
TMDL Fecal Coliform, )
Total N Total P Total N, Total P 2013-0001;
’ Attachment E.6)
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303(d) Listings
waQlP TMDL/ 303(d) Listed
Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)
Toxicity Warm Freshwater Habitat Point Source/Non-point
Source
Turbidity Non-contact Recreation Urban Runoff/Storm Sewers
Tecolote Creek and Other Unknown Source
Bacteria
Tecolote Creek TMDL
NA NA NA
Mission Bay . .
(Mouth of Eutrophic Estuarine Habitat Point Source/Non-point
Source
Tecolote Creek)
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Receiving Water Assessment

Receiving Water Conditions

Tecolote Creek)

the Mouth of
Tecolote Creek
during dry
weather.

WaQlP TMDL/ 303(d) Listed Applicable NPDES Receiving Water SMC Program - - :
Subwatershed ASBS Waterbod Public Inout Receiving RHMP Monitoring |Receiving Water| Line(s) of
y P Water FY 118 12 20052010 FY 118 12 Data Conditions Evidence
Station(s - )
(s) 2005-2010 LTEA WURMP LTEA WURMP
Impairment of
WARM due to 303sv)va”d
toxicity in monitorin
Tecolote Creek oring
. data (historic
during dry
weather. & current)
Impairment of
REC-2 due to 303%)\/3“‘1
Selenium, TOXiCity . . turbldlty in monitoring
Tecolote Creek (S. capricornutum dTO).(ICIty (C. Tecolote Creek | . . (historic
; ubia chronic during dr
te, C. dubia - . : gary
acute, Toxicity (C. dubia | survival and & current)
reproduction and y % : - weather.
chronic survival reproduction, S. | reproduction), | Toxicity (C. Very poor IBI
, ) ) ’ capricornutum | Very Poor IBI, dubia scores near
Tecolote Creek B‘Ie'llf/ltgta Same as above M-I;CTOAVI,&%Z (s:urc\f/ﬁl\i)elj) aél;é? growth, C. dubia |CRAM, Total N| reproduction), NA NPDES RW
IBl. O/E éRAM reproduction), Very ***Basgd on | Very Poor IBlI, monitoring monitoring
Algae Enterococcus | TWAS, and on Tecolote creek | & current)
Enterococcus one samp*liln during dry
Fecal Coliform TC-MLS weather.
Impairment of
EST due to
eutrophic
Mission Bay conditions in
(Mouth of Mission Bay at 303(d)
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Urban Runoff Monitoring Assessment

: MS4 Outfall and Dry Weather
waQlP TMDL/ 303(d) Listed Monitoring Program TMDL
Subwatershed ASBS Waterbody
2005-2010 LTEA F\TV&L:‘AIIZ WQBELs
H Enterococcus,
P, Enterococcus, Fecal Coliform
Enterococcus,

Fecal Coliform, (Order No. R9-

Tecolote Creek Fecal Coliform
’ Total N, Total P 2013-0001;

Total, Total P Attachment E.6)
Bacteria
Tecolote Creek TMDL
Enterococcus,
Mission Bay pH, Enterococcus, Fecal Coliform,
(Mouth of Enterococus, Fecal Coliform Total Coliform
Fecal Coliform, > |(Order No. R9-

Tecolote Creek) | 1 0/N Totalp | 10t N Total P 15003 0001:
Attachment E.6)
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303(d) Listings

waQlP TMDL/ 303(d) Listed

Subwatershed ASBS Waterbody Pollutant(s) Impaired Beneficial Use(s) Potential Source(s)

Mission Bay . .
(Mouth of Lead Industrial Service Supply Point Source/Non-point

Source
Tecolote Creek)
Bacteria , Urban Runoff and Other
Tecolote Creek TMDL Enterococcus Water Contact Recreation Unknown Source

Mission Bay
Shoreline, at
Tecolote Shores

Total Coliform

Shellfish Harvesting

Unknown
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Receiving Water Assessment

Receiving Water Conditions

WaQlP TMDL/ 303(d) Listed Applicable NPDES Receiving Water SMC Program - - :
Subwatershed ASBS Waterbody Public Input Receiving RHMP Monitoring Recelwr!g' Water L|n.e(s) of
Water FY 118 12 20052010 FY 118 12 Data Conditions Evidence
Station{s) 2005-2010 LTEA WURMP LTEA WURMP
Impairment of
IND due to lead
Mission Bay in Mission Bay at
(Mouth of the mouth 303(d)
Tecolote Creek) Tecolote Creek
. - during dry
(S; Iecr;llgjrr;::o'::;tlgg To>.(icity (C.. weather.
acute, C. dubia - . dub/g chronic Impairment of
reproduction and Toxicity (Q. dubia | survival gnd N REC-1 due to
chronic survival, reproQuctlo?, S. \r;aproguctlt?g)l, Tozlcgy(c. Enterococcus of
: , capricornutum ery Poor IBI, ubia ioai
Tecolote Creek B.?If/ltgrLla Same as above M;C'I:CAVI,_ASSZ (s:urc\f/ﬁl\?elj) aél;é? growth, C. dubia |CRAM, Total N| reproduction), NA thgmlrs;:ﬁg Ef Y| 303(d)
IBl. O/E éRAM reproduction), Very ***Basgd on | Very Poor IBI, Tecolote Shores
Mission Ba To,tal P,,Benthic’ Poor IBI, one station at Total P during dry
Sr:orleline ayt Algae, Enterococcus | TWAS, anld on weather.
Tecolote Sr;ores Enterococcus, o_r;g_sl\jlr_nsp*iln Impairment of
Fecal Coliform SHELL due to
total coliform of
the Mission Bay
Shoreline at 303(d)
Tecolote Shores
during dry
weather.
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Urban Runoff Monitoring Assessment
MS4 Outfall and Dry Weather
WaQIP TMDL/ 303(d) Listed Monitoring Pr:ygram TMDL
Subwatershed ASBS Waterbody
FY 11 & 12
2005-2010 LTEA WURMP WQBELs
Mission Bay
(Mouth of
Tecolote Creek)
Enterococcus,
pH, Enterococcus Fecal Coliform,
Bacteria Enterococcus, ) ’ Total Coliform
Tecolote Creek . Fecal Coliform,
TMDL Fecal Coliform, Total N. Total P (Order No. R9-
Total N, Total P ’ 2013-0001;
Mission Bay Attachment E.6)
Shoreline, at
Tecolote Shores
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This appendix contains details of the analysis of receiving water conditions (Section
2.1), impacts from MS4 discharges (Section 2.2), and the factors that were evaluated to
develop the final list of priority water quality conditions and high priority water quality
conditions. The information is presented in three tables, which are described below.

It should be noted that the Mission Bay subwatershed does not have any priority water
guality conditions because the receiving water conditions did not have evidence of MS4
impacts.

Table F-1: Receiving Water Conditions and Potential Impacts of MS4 Discharges
in the Mission Bay WMA

Table F-1 presents all identified receiving water conditions in the Mission Bay WMA and
the potential impacts of the MS4 discharges. These conditions were identified as
described in Sections 2.1 and 2.2 based on the considerations detailed in the table.
These include:

Available receiving water data (current or historic) or regulatory drivers that
support the condition. A check mark in the table indicates that samples have
exceeded water quality objectives or the 2010 303(d) list or a TMDL identifies the
waterbody as impaired. Where possible, the data were divided by temporal
extent (wet- or dry-weather).

Available current or historic MS4 monitoring data indicating that the MS4
potentially causes or contributes to the condition. A check mark indicates that
samples collected from the MS4 during wet- or dry-weather have exceeded water
quality objectives. MS4 data from the subwatershed was typically used for this
consideration; data for MS4 discharges directly to the receiving water body in
guestion are rarely available.

Identification of the MS4 as a source of the condition in the 2010 303(d) list or a
TMDL.

The factors that led to the determination that the condition exists and was
therefore included in the table.

Table F-2: Priority Water Quality Conditions in the Mission Bay WMA
Subwatersheds

Table F-2 presents the following information for each priority water quality condition per
the MS4 Permit (Provision B.2.b):

The beneficial use impairment(s) associated with the priority water quality
condition;

The pollutant or stressor causing the beneficial use impairment, if known;

The temporal extent of the priority water quality condition (dry and/or wet
weather);
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The geographical extent of the priority water quality condition within the
WMA, if known (based on the extent of the associated 303(d) listing or the
location of the associated NPDES monitoring location);

Lines of evidence leading to identification as a priority water quality
condition, including evidence of MS4 discharges that may cause or
contribute to the condition; and

An assessment of the adequacy of the monitoring data to characterize the
factors causing or contributing to the priority water quality condition,
including consideration of spatial and temporal variation.

The table also lists the Responsible Agencies that potentially contribute to the condition.
The contents of this table were determined by the assessment of the receiving water
conditions and the MS4 impacts (presented in Table F-1).

Table F-3: Evaluation of Priority Water Quality Conditions in the Mission Bay
WMA

As described in Section 2.3, priority water quality conditions that were identified based
on the methodology presented in Appendix A. The remaining priority water quality
conditions were evaluated based on several factors to determine if they warranted
elevation to high priority water quality conditions for this iteration of the Water Quality
Improvement Plan. Table F-3 summarizes this evaluation. The priority water quality
condition must meet all of the following criteria to be considered a high priority water
quality condition:

Supporting data are sufficient to characterize the receiving water condition. To
be sufficient, multiple samples collected under quality controlled monitoring
must have exceeded water quality objectives.

Storm water or non-stormwater runoff is a predominant source. Samples or
observations collected under quality controlled monitoring programs must
indicate that MS4 discharges are a predominant source of the receiving water
condition.

Controllable by Responsible Agencies. The pollutant or stressor must be within
the authority of the Responsible Agency to control. To be considered
controllable, there must be a clear link between the MS4 contribution and the
receiving water condition, and the potential strategies to address the condition
must be applicable to the geographic extent of the condition.

Cannot be addressed by strategies identified for other high priority water quality
conditions. The condition was not elevated to a high priority water quality
condition if strategies identified for other high priority water quality conditions
are expected to address the condition
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Table F-1
Receiving Water Conditions and Potential Impacts of MS4 Discharges in the Mission Bay WMA

Receiving Water Data or MS4 Monitoring Data| MS4 Listed
Regulatory Drivers Support Determining Factor(s) For Indicates Potential |As Source on
Subwatershed Waterbody Condition Consideration as a . 9 a Elevated to Priority Water Quality Condition?
L - Receiving Water Data MS4 Impact 303(d) or
Receiving Water Condition TMDL
Wet Dry Wet Dry
o Impairment of REC-1 due to Enterococcus No; no MS4 data to justify designation as priority water
Mission Bay and fecal coliform v v 2010 303(d) B - - quality condition.
Shoreline, at -
Campland Impairment of SHELL due to v v 2010 303(d) - - Wet, Dry Yes
total coliform '
Impairment of REC-1 due to Enterococcus v v 2010 303(d) - - - No; no MS4 data to jusl'qu des(;gnatlon as priority water
Mission Bay quality condition.
Shoreline, at Impairment of REC-1 due fecal coliform v v 2010 303(d) - - Wet, Dry Yes
De Anza Cove Impairment of SHELL due to No; no MS4 data to justify designation as priority water
. v v 2010 303(d) - - - . -
total coliform quality condition.
Mission Bay Impairment of REC-1 due to Enterococcus v v 2010 303(d) and public input - v Wet, Dry Yes
Shoreline, at Leisure - — - . —
Lagoon Impairment SHELL due to total coliform v v 2010 303(d) and public input - - - No; no M54 data to Jus'qu deS|gr_1at|on as priority water
quality condition.
Mission Bay Impairment of REC-1 due to Enterococcus v 2010 303(d) and public input v V2 Wet, Dry Yes
Shoreline, at North
Crown Point Impairment SHELL due to total coliform v 2010 303(d) and public input - - Wet, Dry Yes
Mission Bay Impairment of MAR due to potential 3 L _
(Mouth of Rose eutrophic? conditions (no pollutant specified) v/ 2010 303(d) and public input v/ Dry ves
Rose Canyon Creek) Impairment of MAR due to lead v 2010 303(d) and public input - - Wet, Dry Yes
Impairment of REC-1 due to v v 2010 303(d) and public input v v? - Yes
fecal coliform
Mission Bay
Shoreline, at Impairment of REC-1 due to Enterococcus v v 2010 303(d) and public input - v? - Yes
Visitor's Center :
Impairment of S.HELL due to v 2010 303(d) and public input - - Wet, Dry Yes
total coliform
Impairment of WARM due to toxicity v v 2010 303(d) and public input - - Wet, Dry Yes
Impairment of WARM due to selenium v v 2010 303(d) and public input - - - No; no MS4 data to Jus'qu deS|gr_1at|on as priority water
quality condition.
No; Very poor IBI scores cannot be identified as a
Very poor IBI scores nhear NPDES monitoring _ % Current and historical receiving water _ _ _ priority water quality condition because the full impact of
locations in Rose Creek monitoring data all environmental contributions including the MS4 have
Rose Creek not been characterized.
Elevated TDS near NPDES monitoring Current and historical receiving water
. . v v o - v - Yes
locations in Rose Creek monitoring data
Elevated turbidity near NPDES % B Current and historical receiving water B _ _ No; no MS4 data to justify designation as priority water
monitoring locations in Rose Creek monitoring data, public input quality condition.
Elevated TSS near NPDES Current and historical receiving water
o ; ; v - " . v - - Yes
monitoring locations in Rose Creek monitoring data, public input

Continued on next page
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Receiving Water Data or

. MS4 Monitoring Data| MS4 Listed
Regulatory Drivers Support Determining Factor(s) For Indicates Potential |As Source on
Subwatershed Waterbody Condition Consideration as a 'ning 1 Elevated to Priority Water Quality Condition?
. - Receiving Water Data MS4 Impact 303(d) or
Receiving Water Condition TMDL
Wet Dry Wet Dry
Elevated bifenthrin and permethrin levels near Current and historical receiving water No; no MS4 data to justify designation as priority water
Rose Canyon Rose Creek o : . v - - - - - X .
NPDES monitoring locations in Rose Creek monitoring data quality condition.
Impairment of REC-1 due to indicator bacteria 2010 303(d), Bacteria TMDL, current
Tecolote Creek Tecolote Creek (total coliform, Enterococcus, and fecal v v and historical receiving water v v Wet, Dry Yes
coliform) monitoring data, and public input
Impairment of WARM due to cadmium, % % 2010 303(d) and public input _ _ _ No; no MS4 data to Just_lfy deS|g[1at|on as priority water
copper, lead, and zinc quality condition.
Impairment of REC-2 due to potential 3 % 2010 393’.(d) and current apd historical
. = — receiving water monitoring data, - v - Yes
eutrophic conditions?® (phosphorus) L
public input
2010 303(d) current and historical No; T0?<|C|ty cannot be identified as a priority water
. - Ny o quality condition because the full impact of all
Impairment of WARM due to toxicity v v receiving water monitoring data, - - - . - ; .
L environmental contributions including the MS4 have not
public input )
Tecolote Creek been characterized.
Impairment of REC-2 due to turbidity v v 2010 30.3.(d) and current aqd historical - - Wet, Dry Yes
receiving water monitoring data
No; Very poor IBI scores cannot be identified as a
Very poor IBI scores near NPDES monitoring _ % Current and historical receiving water _ _ _ priority water quality condition because the full impact of
Tecolote Creek locations monitoring data all environmental contributions including the MS4 have
not been characterized.
Elevated bifenthrin and permethrin levels near . . . ) L . . .
NPDES monitoring locations in Tecolote v B Current and hls_torl_cal receiving water B _ _ No; no MS4 data to Just_lfy deS|gr_1at|on as priority water
monitoring data quality condition.
Creek
Impairment of EST from eutrophic conditions?® No; No MS4 data, and based on best professional
. P P -3 v 2010 303(d) - - - judgment MS4 impacts on eutrophic conditions are not
Mission Bay (no pollutant specified) ifi
guantifiable.
(Mouth of Tecolote
) Impairment of IND from lead v % 2010 303(d) _ _ _ No; no MS4 data to Just_lfy deS|gr_1at|on as priority water
quality condition.
Impairment of REC-1 due
Mission Bay P Emtoro oS v v 2010 303(d) v /3 Wet, Dry Yes
Shoreline, at Impairment of SHELL due t N MS4 data to justify designati iority wat
Tecolote Shores mpairment o ue to B B B 0; no ata to justify designation as priority water
total coliform v v 2010 303(d) quality condition.
Quivira Basin Impairment of MAR and EST due % % 2010 303(d) B B B No; no MS4 data to Just_lfy deS|g[1at|on as priority water
to copper quality condition.
Mission Bay Mission Bay . . . — I L
Elevated total arsenic, total copper, total zinc, C . No; no MS4 data to justify designation as priority water
(Freshwater . . - v Historical RHMP monitoring data - - - . o~
and total DDTs in sediments quality condition.
Influenced Areas)
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Receiving Water Data or MS4 Monitoring Data| MS4 Listed
Regulatory Drivers Support Determining Factor(s) For Indicates Potential |As Source on
Subwatershed Waterbody Condition Consideration as a 'ning 1 Elevated to Priority Water Quality Condition?
. - Receiving Water Data MS4 Impact 303(d) or
Receiving Water Condition TMDL
Wet Dry Wet Dry
Elevated dissolved copper in _ % Historical RHMP monitoring data _ _ _ No; no MS4 data to jUS'FIfy deS|gnat|on as priority water
surface waters quality condition.
Mission Bay Elevated total arsenic, total mercury, total C . No; no MS4 data to justify designation as priority water
(Marinas) zinc, and total DDTs in sediments - / Historical RHMP monitoring data - B B quality condition.
Mission Bay Elevated total copper in surface waters _ % Historical RHMP monitoring data _ _ _ No; no MS4 data to jUS'FIfy deS|gnat|on as priority water
and sediments quality condition.
o Elevate((jj ttottalI arr'lslen(;c, tota_l zm%,_totaltDDTs, B v Historical RHMP monitoring data B _ _ No; no MS4 data to Jusﬂfy des(;gtnatlon as priority water
Mission Bay and total chlordanes in sediments quality condition.
Shallow Areas i . justi i i jori
( ) Elevated total copper in surface waters B v Historical RHMP monitoring data B _ _ No; no MS4 data to Just_lfy deS|gr_1at|on as priority water
and sediments quality condition.
No dry weather runoff into La Jolla Shores _ % Scripps Phase Il CLRP Table 2-8 _ 4 _ No; no MS4 data to Just_lfy deS|gr_1at|on as priority water
ASBS 29 quality condition.
Reduction of fecal coliform loads to those .
specified in the Scripps CLRP v - Scripps Phase Il CLRP Table 2-8 v - - Yes
La Jolla Shores/ Reduction of total coliform loads to those -
ASBS 29 specified in the Scripps CLRP v - Scripps Phase Il CLRP Table 2-8 v - - Yes
Reduction of copper loads to those .
specified in the Scripps CLRP v - Scripps Phase Il CLRP Table 2-8 v - - Yes
Reduction of sediment loads to those .
specified in the Scripps CLRP v - Scripps Phase Il CLRP Table 2-8 v - - Yes
Impairment of REC-1 due to Enterococcus
Mission Bay P > Temal colform v v 2010 303(d) - - Wet, Dry? Yes
Shoreline, at Bahia | - ¢ SHELL d No. MSa d iy des - —
Point mpairment of S ue to v/ v 2010 303(d) B _ _ 0; no ata to justify designation as priority water
total coliform quality condition.
Impairment of REC-1 due to Enterococcus v v 2010 303(d) - - - No; no MS4 data to jUS'FIfy deS|gnat|on as priority water
Scripps o quality condition.
Mission Bay Impairment of REC-1 due to
Shoreline, at Bonita P fecal colif v v 2010 303(d) - - Wet, Dry Yes
Cove ecal coliform
Impairment of S_HELL due to v % 2010 303(d) _ _ _ No; no MS4 data to Jus'qu deS|gr_1at|on as priority water
total coliform quality condition.
Mission Bay Impairment of REC-1 due to Enterococcus v v 2010 303(d) - - Wet, Dry Yes
Shoreline, at Fanuel - — - - —
Park Impairment of SHELL due to total coliform v v 2010 303(d) - - - No; no MS4 data to Jus'qu deS|gr_1at|on as priority water
guality condition.
Impairment of REC-1 due to Enterococcus v v 2010 303(d) and Bacteria TMDL5 - V2 Wet, Dry? Yes
Pacific Ocean Impairment of REC-1 due to fecal coliform v/ v 2010 303(d) and Bacteria TMDL5 - V2 - Yes
Shoreline, Casa
Beach Impairment of REC-1 due to . s )
(Children’s Pool) total coliform v v Bacteria TMDL - - Wet, Dry Yes
Impairment of SHELL due to v % 2010 303(d) _ _ Wet, Dry? Yes
total coliform

Continued on next page
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Receiving Water Data or

. MS4 Monitoring Data| MS4 Listed
Regulatory Drivers Support Determining Factor(s) For Indicates Potential |As Source on
Subwatershed Waterbody Condition Consideration as a 'ning 1 Elevated to Priority Water Quality Condition?
. - Receiving Water Data MS4 Impact 303(d) or
Receiving Water Condition TMDL
Wet Dry Wet Dry
Pacific Ocean Impairment of SHELL due to
Shoreline, La Jolla total coliform v v 2010 303(d) - - Wet, Dry Yes
Cove
Pacific Ocean Impairment of REC-1 due_ to Enterococcus % / Bacteria TMDLS _ _ Wet, Dry Yes
Shoreline, La Jolla and fecal coliform
Shores Beach at Impairment of REC-1 due to .
Avenida de la Playa® total coliform v 4 Bacteria TMDL5 - - Wet, Dry Yes
Pacific Ocean
Shoreline, La Jolla Impairment of SHELL due to
Shores Beach at total coliform v v 2010 303(d) B - Wet, Dry Yes
Avenida de la Playa®
Pacific Ocean
Shoreline, La Jolla | Impairment of REC-1 due to total coliform, . 58 7
Shores Beach at Enterococcus, and fecal coliform v v Bacteria TMDL B a B Yes
Caminito del Oro
Pacific Ocean
Shoreline, La Jolla | Impairment of REC-1 due to total coliform, . 58 7
Shores Beach at El Enterococcus, and fecal coliform v v Bacteria TMDL B - B ves
Paseo Grande
Pacific Ocean
. Shoreline, Pacific | Impairment of REC-1 due to total coliform, v % Bacteria TMDL5® _ _ 7 Yes
Scripps Beach at Enterococcus, and fecal coliform
Grand Ave
Pacifjc Ocearj. Impairment of REC-1 dug to Enterococcus % v 2010 303(d) _ / Wet, Dry Yes
Shoreline, Pacific and fecal coliform
Beach at Pacific
Beach Point Impairment of SHELL due to total coliform v v 2010 303(d) - - Wet, Dry Yes
Pacific Ocean
Shoreline, South Impairment of REC-1 due to total coliform, . 58 7
Casa Beach at Enterococcus, and fecal coliform v v Bacteria TMDL B a B Yes
Coast Boulevard
Pacific Ocean
Shoreline, Impairment of REC-1 due to total coliform, . 58 7
Tourmaline Surf Enterococcus, and fecal coliform v v Bacteria TMDL B a B ves
Park
Pacific Ocean Impairment of SHELL due to total coliform v 2010 303(d) - - Wet, Dry2? Yes
Shoreline, Vallecitos| |mpairment of REC-1 due to total coliform .
’ 5 — —
Court Enterococcus and fecal coliform Bacteria TMDL Wet, Dry Yes
Pacific Ocean
Shoreline, Impairment of REC-1 due to total coliform, . 58 7
Windansea Beach Enterococcus, and fecal coliform v v Bacteria TMDL B a B Yes
at Bonair Street

Page | F-6

Continued on next page




Mission Bay WMA Water Quality Improvement Plan
Appendix F — Receiving Water Conditions, Potential Impacts of MS4 Discharges, and Priority Water Quality Conditions in the Mission Bay WMA
March 2015 — DRAFT

Receiving Water Data or MS4 Monitoring Data| MS4 Listed
Regulatory Drivers Support Determining Factor(s) For Indicates Potential |As Source on
Subwatershed Waterbody Condition Consideration as a 'ning 1 Elevated to Priority Water Quality Condition?
. - Receiving Water Data MS4 Impact 303(d) or
Receiving Water Condition TMDL
Wet Dry Wet Dry
Pacific Ocean
Shoreline, Impairment of REC-1 due to total coliform, . 58 7
Windansea Beach Enterococcus, and fecal coliform v v Bacteria TMDL B a B ves
at Palomar Avenue
Pacific Ocean
Shoreline, Impairment of REC-1 due to total coliform, . 58 7
Windansea Beach Enterococcus, and fecal coliform v v Bacteria TMDL B - B Yes
at Playa del Norte
Scripps Pacific Ocean
Shoreline, Impairment of REC-1 due to total coliform, : g .
Windansea Beach Enterococcus, and fecal coliform v v/ Bacteria TMDL B B B ves
at Vista de la Playa
Pacific Ocean Impairment of REC-1 due to total coliform v v 2010 303(d) and Bacteria TMDL5 - - Wet, Dry Yes
Shoreline at
Whispering Sands Impairment of REC-1 due to
. i 5 _ _
Beach at Ravina Enterococcus and fecal coliform v v Bacteria TMDL Wet, Dry Yes
Street®
1. Monitoring results show that the water quality standard exceedances were exceeded in the MS4
monitoring dat_a _ _ 6. These Bacteria TMDL shoreline segments are located within the ASBS 29 sub-drainage area.
2. Dry weather diversions have been installed upstream. 7. These segments were delisted from the 2010 303(d) list because monitoring data showed that the segments did not exceed water

3. Only listed as a dry weather condition based on best professional judgement that wet weather impacts are quality standards.

not quantifiable Segment not currently listed on the 2010 CWA 303(d) List but is listed in the Bacteria TMDL.
4. The City of San Diego has installed low-flow diversions throughout the watershed draining to ASBS 29. No Only the REC-1 beneficial use is impaired by the MS4 per the bacteria TMDL.

MS4 data are available since dry weather flow has been eliminated. = Criteria are met. — = Criteria are not met
5. Although, these segments were originally 303(d) listed as impaired by total coliform, the TMDL applied

numeric targets for three indicator bacteria (total coliform, Enterococcus, and fecal coliform).

N\ ©x
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Table F-2
Priority Water Quality Conditions in the Mission Bay WMA Subwatersheds
Potentially
Priority Water | Potential Temporal Data Gaps (6) Responsible
Quality Stressor(s) P Geographical Extent (4) Determining Factors (5) Agencies
. Extent (3)
Condition (1) (2)
RW! MS4? CT SD
Rose Canyon Subwatershed
Impairment of
SHELL of
- Total . Urban runoff/storm sewers
'V"SS'OF‘ Bay coliform Wet, Dry 2010 303(d) listed 2010 303(d) listed as sources Y Y B v
Shoreline at segment
Campland
Impairment of
¢ MRE.C'l B Fecal Wet3 2010 303(d) listed Urban runoff/storm sewers v v 3 v
ot Vission Bay coliform 2010 303(d) listed as sources
Shoreline segment
at De Anza
Urban runoff/storm sewers 2010
Impairment 303(d) listed as sources; current
of REC-1 at . and historical dry weather receiving
Mission Bay | Enterococcus | Wet, Dry 2010 303(d) listed water monitoring data located Y Y - v
. segment . )
Shoreline at upstream in Rose Creek; current
Leisure Lagoon and historical subwatershed level
outfall monitoring data
Impairment Urban runoff/storm sewers 2010
P 303(d) listed as sources; current
of REC-1 at and historical dry weather receiving
MISSIOI’]'Bay Enterococcus Wetd 2010 303(d) listed water monitoring data located Y Y - v
Shoreline segment . L
upstream in Rose Creek; historical
at North Crown
. subwatershed level outfall data
Point
for wet weather
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L Potential Potentially
Data Gaps (6 .
Priority Water Stressor(s) L e . Determining Factors (5) Ps (6) Responsible
Quality @ Extent (3) |Geographical Extent (4) Agencies
Condition (1) Rwl‘ VS22 ‘ cT ‘ )
Rose Canyon Subwatershed
Impairment Urban runoff/storm sewers 2010
P 303(d) listed as sources; current
of SHELL at and historical dry weather receivin
Mission Bay Total 3 2010 303(d) listed any 9
. . Wet water monitoring data located Y Y - v
Shoreline coliform segment . L
upstream in Rose Creek; historical
at North Crown
. subwatershed level outfall data
Point
for wet weather
Impairment of Potential Urban runoff/storm sewers 2010
MAR eutrophic . 303(d) listed as sources; current
of Mission Bay | conditions Dry 201059(;0\;’:ng)nllsted and historical dry weather Y Y - v
at Mouth (no pollutant 9 subwatershed level outfall
of Rose Creek specified) monitoring data
Impairment of
MAR 2010 303(d) listed Urban runoff/storm sewers
of Mission Bay Lead Wet, Dry ) Y Y v v
segment 2010 303(d) listed as sources
at Mouth
of Rose Creek
Impairment of ENterococeUs Historical wet weather subwatershed
REC-1 of level outfall data
Mission Bay 3 2010 303(d) listed Historical wet weather subwatershed
. Wet Y Y - v
Shoreline Fecal coliform segment level outfall data; current and
at Visitor’s historical dry weather subwatershed
Center level outfall monitoring
Impairment of
SHELL
of Mlssmp Bay Total coliform Wet? 2010 303(d) listed Urban runoff/storm sewers 2010 v v 3 v
Shoreline segment 303(d) listed as sources
at Visitor's
Center
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o ) Potentially
Priority Water Potential Temporal _ o Data Gaps (6) Responsible
Quality Stressor(s) Geographical Extent (4) Determining Factors (5) Adenci
- Extent (3) gencies
Condition (1) (2)
RW! MS4? CT SD
Rose Canyon Subwatershed
- 2010 303(d) listed Urban runoff/storm sewers 2010
Toxicity Wet, Dry segment 303(d) listed as sources Y Y v v
Current and historical receiving
Impairment of DS Dry watgr m(_)nltormg data; current and N v _ Y
. historical subwatershed level
WARM in Rose Rose Creek near outfall monitoring data
Creek NPDES monitoring S g _
location Current and historical receiving
water monitoring data;
TSS Wet subwatershed level historical outfall N Y v v
monitoring data
Tecolote Creek Subwatershed
Indicator
. bacteria Bacteria TMDL,; current and
Impairment of (total coliform historical receiving water;
REC-1 of '| Wet, Dry | 2010 303(d) listed N ’ N N - v
Enterococcus, subwatershed level current and
Tecolote Creek segment S o
and fecal historical outfall monitoring data
coliform)
Potential Current and historical receiving
eutrophic water monitoring data;
. " Dry N Y - v
Impairment of | conditions subwatershed level current and
- Phosphorous . historical outfall monitoring data
REC-2  |(Phosp ) 2010 303(d) listed - me 9 ¢
of Tecolote Current and historical receiving
Creek - segment water monitoring data; Urban
Turbidity Wet, Dry runoff/storm sewers 2010 303(d) N Y a v
listed as sources
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o Potentially
Priority Water Potential Data Gaps (6) Responsible
nghty Stressor(s) Temporal Geographical Extent (4) Determining Factors (5) A i
Condition (1) ) Extent (3) gencies
RwW? MS4? CT SD
Tecolote Creek Subwatershed
Impairment of
REC-1
of Mission Bay
Shoreline | Enterococcus |  Wets 2010 303(d) listed Urbasrz);‘zg)ofiz f;rzssseg’:’ﬁi 82010 Y Y - v
at Tecolote segment
Shores
Scripps Subwatershed
Impairment of | Fecal coliform
Area of Special Total colif
; ; otal coliform
Biological wet | Madollashores ASBS. | qrips Phase Il CLRP Table 2-8 | N N - v
Significance Copper MS4-ASBS 29
(ASBS)
Sediment
Impairment of
REC-1 Enterococcus
of Mission Bay 3 . Urban runoff/storm sewers 3
Shoreline Fecal Wet 2010;3%2\:'8@(1 2010 303(d) listed as sources. Y v v
at Bahia Point coliform
Impairment of
REC-1
of Mission Bay Fecal . Urban runoff/storm sewers
Shoreline coliform Wet, Dry 2010 303(d) :ISted 2010 303(d) listed as sources. Y Y v
at Bonita Cove segmen
Impairment of
REC-1
of Mission Bay . Urban runoff/storm sewers 3
Shoreline Enterococcus | Wet, Dry 2010 303(d) llsted 2010 303(d) listed as sources Y Y v
at Fanuel Park segmen
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mf Potentiall
Priority Water |  potontial Data Gaps (6) | podoon e
el Stressor(s) Temporal Geographical Extent (4) Determining Factors (5) pon
Condition (1) o Extent (3) | ~o09"@P 9 Agencies
RW! |  MS4? cT SD
Scripps Subwatershed
Imgzlazuén_qle r;tf of Enterococcus Bacteria TMDL; Natural
Pacific Ocean ancli_ffecal Wet3 sourgtoa?s’ég;hlgrt ucrjban runoff 2010 N N - v
i coliform isted as sources
Shoreline, Casa 2010 303(d) listed
(Children's _ segment _
Pool) Total coliform Wetd Bacteria TMDL Y Y - v
Impairment of
SHELL of
Pacific Ocean
Shoreline, Casa . 3 : Urban runoff/storm sewers
Beach Total coliform Wet 2010 303(d) llsted 2010 303(d) listed as sources Y Y v
(Children’s segmen
Pool)
Impairment of
SHELL
of Pacific Ocean Total . Urban runoff/storm sewers
Shoreline, La coliform Wet, Dry 2010 303(d) {ISted 2010 303(d) listed as sources Y Y - v
Jolla Cove segmen
Impairment of
REC-1
of Pacific Ocean| gpierococcus
Shoreline, La : ’
Jolla Shores fec:r:g‘zg';‘;m' Wet, Dry | 2010 303(d) listed Bacteria TMDL N N - v
Beach at lif segment
Avenida de la cofirorm
Playa*
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Priority Water | piential Data Gaps (6) Potentially
Quality Temporal . . Responsible
Condition (1) Streig)or(s) Extent (3) Geographical Extent (4) Determining Factors (5) Agencies
RW![ MS4? CT | sD
Scripps Subwatershed
Impairment of
SHELL
of Pacific Ocean
Shoreline, La
Jolla Shores Total Wet, Dry | 2010 303(d) listed Urban runoff/storm sewers Y Y - v
coliform 2010 303(d) listed as sources
Beach at segment
Avenida de la
Playa*
Impairment of
REC-1 of
I;ar\]gf:;_O:efn Total coliform,
reline, La ;
Jolla Shores Enterococcus, Wet, Dry 2002 303(d) listed Bacteria TMDL® Y6 Y6 - v
Beach at and. segment
Caminito del fecal coliform
Oro
Impairment of
REC-1 of _
Pacific Ocean | Total coliform,
Shoreline, La |Enterococcus, Wet, Dry 2002 303(d) listed Bacteria TMDLS v6 v6 3 v
Jolla Shores and segment
Beach at El | fecal coliform
Paseo Grande
Impairment of
5 R_']EC'Ol of " |Total coliform,
acific Ocean :
Shoreline, Enterzﬁgccus, Wet, Dry Zoozs?éO?r;(g)n:'Sted Bacteria TMDLS5 & \& - v
Pacific Beach at . 9
Grand Avenue fecal coliform
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Potentially
PriorityIWater Potential T | Data Gaps (6) Responsible
Quality empora : - i
Condition (1) Stres;or(s) Extent (3) Geographical Extent (4) Determining Factors (5) Agencies
) RwW? MS4? CT SD
Scripps Subwatershed
Impairment of
REC-1
of Pacific Current dry weather outfall
Ocea}n Enterococcus, 2010 303(d) listed monitoring; Urban runoff/storm
Shoreline, fecal coliform Wet, Dry segment sewers 2010 303(d) listed as
Pacific Beach at 9
Pacific Beach sources
Point
Y Y - v
Impairment of
SHELL
of Pacific
Ocean Total Wet. Dr 2010 303(d) listed Urban runoff/storm sewers
Shoreline, coliform b segment 2010 303(d) listed as sources
Pacific Beach at
Pacific Beach
Point
Impairment of
REC-1 of
Pacific Ocean Total coliform,
Shoreline, Enterococcus, Wet, Dry 2002 303(d) listed Bacteria TMDLS v6 ve B %
South Casa and segment
Beach at Coast | fecal coliform
Boulevard
Impairment of
REC-1 of Total coliform,
Pascrlgcie(ﬁﬁ:an Enterzﬁgccus, Wet, Dry Zoozsizsl;gg)nllsted Bacteria TMDLS ve v6 _ %
Tourmaline Surf| fecal coliform
Park
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Potentially
Priority Water Potential PR CEDS (6 Responsible
Qqa_llty Stressor(s) Temporal Geographical Extent (4) Determining Factors (5) Agencies
Condition (1) @) Extent (3)
RwW? MS4? CT SD
Scripps Subwatershed
Impairment of
REC-1 of Enterococcus,
Pacific O_cean fecal coliform, Wet3 2010 303(d) listed Bacteria TMDL N N _ v
Shoreline, and total segment
Vallecitos Court coliform
Impairment of
SHELL of
Pacific Ocean
Shoreline at La Total Wet3 2010 303(d) listed Urban runoff/storm sewers v v _ Y
Jolla Shores coliform segment 2010 303(d) listed as sources
Beach at
Vallecitos
Impairment of
REC-1 of
Pacific Ocean |Enterococcus,
Shoreline at fecal coliform, Wet, Dry 2002 303(d) listed Bacteria TMDLS ve ve B %
Windansea and total segment
Beach at Bonair coliform
Street
Impairment of
REC-1 of
Pacific Ocean |Enterococcus,
Shprelme at |fecal coliform, Wet, Dry 2002 303(d) listed Bacteria TMDLS ve v6 _ %
Windansea and total segment
Beach at coliform
Palomar Ave
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Potentially
Priority Water Potential Data Gaps (6) Responsible
Qqa_lity Stressor(s) Temporal Geographical Extent (4) Determining Factors (5) Agencies
Condition (1) @) Extent (3)
RwW? MS4? CT SD
Scripps Subwatershed
Impairment of
b REfC(l) of  |Enterococcus,
acific Ocean : :
Shoreline at fec:rl]cci:czlcl):c;:m, Wet, Dry Zoozsioi;(c;)nllsted Bacteria TMDL® Y8 YS - v
Windansea lif 9
Beach at Playa | CO'form
del Norte
Impairment of
REC-1 of
Pacific Ocean |Enterococcus,
Shoreline at | fecal coliform, Wet, Dry 2002 303(d) listed Bacteria TMDLS v6 ve B %
Windansea and total segment
Beach at Vista coliform
de la Playa
Impairment of
REC-1
of Pacific Ocean| gpierococcus
Shoreline at : ’ :
Whispering feca:\gct’"ioim' Wet, Dry | 2010 SOfn(ZLL'Sted Bacteria TMDL N N - v
Sands Beach anc fota sed
at Ravina coliform
Street*

Are there gaps in the RW data used to characterize the priority water quality condition? (Y = yes; N = no)

Are there gaps in the MS4 data used to characterize the geographical contribution of the MS4 to priority water quality condition? (Y = yes; N = no)
Dry weather diversions have been installed upstream.

These Bacteria TMDL shoreline segments are located within the ASBS 29 sub-drainage area

Segment currently not listed on the 2010 CWA 303(d) List but is listed in the Bacteria TMDL.

These segments are meeting water quality standards in the receiving waters and therefore, the MS4 is not contributing to a priority water quality condition.
These segments are a priority because they are listed in the Bacteria TMDL.

CT = California Department of Transportation (Caltrans); SD = City of San Diego

Uk whPE
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Table F-3

Evaluation of Priority Water Quality Conditions in the Mission Bay WMA

Sub-
watershed

Priority Water Quality
Condition

(a) Supporting
Data Is Sufficient
to Characterize
the Receiving
Water Conditions

Potential
Stressor(s)

(b) Storm
Water/Non-
Storm Water
Runoff
Predominant
Source

(c) Controllable
by Responsible
Agencies!?

(d) Cannot Be
Addressed by
Identified
Strategies

Rose Canyon

Impairment of
SHELL of Mission Bay
Shoreline at Campland

Total
coliform

Impairment of REC-1
of Mission Bay
Shoreline
at De Anza Cove

Fecal
coliform

Impairment
of REC-1 at Mission Bay
Shoreline at Leisure
Lagoon

Enterococcus -

Impairment
of REC-1 at Mission Bay
Shoreline
at North Crown Point

Enterococcus -

Impairment
of SHELL at Mission
Bay Shoreline
at North Crown Point

Total coliform —

Impairment of MAR
of Mission Bay
at Mouth of Rose Creek

Potential eutrophic
conditions
(no pollutant
specified)

Lead —
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(a) Supportin () EHieliin
PP . .g Water/Non- (d) Cannot Be
— . . Data Is Sufficient (c) Controllable
Sub- Priority Water Quality Potential . Storm Water . Addressed by
o to Characterize by Responsible -
watershed Condition Stressor(s) . Runoff o] Identified
the Receiving . Agencies .
. Predominant Strategies
Water Conditions
Source
Impalrm.en.t of Enterococcus — — — —
REC-1 of Mission Bay
?horelme Fecal coliform — — — -
at Visitor's Center
Impairment of SHELL |
Rose Canyon | o Mission Bay Shoreline C(')I'"c;toa:m - - - -
at Visitor's Center
) ) Toxicity v — — v
Impairment of WARM in
TSS v - - -
Rose Creek
TDS v v - v
Potential Eutrophic
: Conditions v - - -
Impairment of REC-2
of Tecolote Creek (Phosphorus)
Tecolote Turbidit - - - -
Creek y
Impairment of REC-1
of Mission Bay Shoreline Enterococcus — — — —
at Tecolote Shores
Impairment of Area of
Special Biological Copper v v v -
Significance (ASBS)
Scripps Impairment of REC-1 Enterococcus — — — —
of Mission Bay Shoreline
at Bahia Point Fecal _ _ _ _
coliform
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(a) Supportin () EHieliin
PP . .g Water/Non- (d) Cannot Be
— . . Data Is Sufficient (c) Controllable
Sub- Priority Water Quality Potential . Storm Water . Addressed by
o to Characterize by Responsible -
watershed Condition Stressor(s) . Runoff o] Identified
the Receiving . Agencies .
. Predominant Strategies
Water Conditions
Source
Impairment of REC-1
C ; Fecal
of Mission Bay Shoreline coliform — — — —
at Bonita Cove
Impairment of REC-1
of Mission Bay
. Enterococcus - — — —
Shoreline
at Fanuel Park
Impairment of
SHELL of Pacific Ocean Total
Shoreline, Casa Beach coliform - - - -
(Children’s Pool)
Scripps Impairment of Total
SHELL of Pacific Ocean colic;oa:m — — — —
Shoreline, La Jolla Cove
Impairment of SHELL of
Pacific Ocean Shoreline, Total
La Jolla Shores Beach coliform - - - -
at Avenida de la Playa
Impairment of REC-1 of
Pacific Ocean Shoreline, Enterococcus,

Pacific Beach at Pacific
Beach Point

fecal coliform
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(a) Supportin () EHieliin
PP . .g Water/Non- (d) Cannot Be
— . . Data Is Sufficient (c) Controllable
Sub- Priority Water Quality Potential . Storm Water . Addressed by
o to Characterize by Responsible -
watershed Condition Stressor(s) . Runoff oo Identified
the Receiving . Agencies .
Predominant Strategies

Water Conditions
Source

Impairment of SHELL of
Pacific Ocean Shoreline,

Pacific Beach at Pacific Total coliform - - - -

. Beach Point
Scripps i
Impairment of
SHELL of Pacific Ocean Total
Shoreline, Vallecitos coliform - - - -
Court

“v*“ —The criterion is met for the priority water quality condition.
“—*— The criterion is not met for the priority water quality condition.

1. The priority water quality condition is considered controllable if two criteria are met: (1) There is a clear link between the MS4 contribution and the receiving
water conditions, and (2) The potential strategies that apply to the potential stressor are applicable for the drainage area of the receiving water condition.
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General Resolution Number 2012-0012 (SWRCB, 2012b), a general exception to
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IC illegal connection

ID illicit discharge
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La Jolla ASBS La Jolla ASBS Site-Specific Dilution and Dispersion Model (City, 2013c)
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MLS mass loading station

MS4 municipal separate storm sewer system
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1.0 INTRODUCTION AND BACKGROUND

This compliance plan applies to the La Jolla Area of Special Biological Significance (La Jolla
ASBS; also ASBS 29) and how it is impacted by storm water discharges and associated
potential contaminants. Specifically, the plan describes the approach of the City of San Diego
(City) to comply with the requirements of Resolution Number 2012-0012" of the State Water
Resources Control Board (SWRCB), Approving Exceptions to the California Ocean Plan for
Selected Discharges into Areas of Special Biological Significance, Including Special Protections
for Beneficial Uses, and Certifying a Program Environmental Impact Report (2012b) (General
Exception).

Based on data collected in ASBS 29, the La Jolla ASBS Site-Specific Dilution and Dispersion
Model (La Jolla ASBS Dilution Study) (City, 2013c) (discussed in Section 3.2) and analysis
provided in the Scripps Watershed Comprehensive Load Reduction Plan (CLRP) (City, 2013d)
(discussed in Section 4.0), the City’s current implementation of non-structural and structural
best management practices (BMPs) complies with the General Exception requirement to protect
natural water quality during wet and dry weather conditions. Low-flow diversions currently
installed at nine locations are intended to eliminate non-storm water discharges to the ASBS
during dry weather. Furthermore, the City’s implementation of BMPs is in accordance with the
schedule required in the General Exception (discussed in Section 5.1). The City plans to
continue to maintain and implement existing BMPs and to continue monitoring in the ASBS per
the General Exception to protect and assess maintenance of natural water quality.

The following sections describe the regulatory framework for this La Jolla ASBS Compliance
Plan.

1.1 Storm Water Regulation

The Clean Water Act (CWA) was adopted in 1972 and prohibits point sources of discharges,
such as storm water, into waters of the United States (U.S.) unless the discharge complies with
the National Pollutant Discharge Elimination System (NPDES) program. The U.S.
Environmental Protection Agency (USEPA) authorizes the SWRCB to administer the NPDES
program under CWA Section 402. Similarly, the SWRCB authorizes the Regional Water Quality
Control Boards (RWQCBS) to issue NPDES permits for storm water discharges.

Storm water runoff is commonly transported through municipal separate storm sewer system
(MS4s), which typically discharge water (and any potential pollutants) directly into streams,
bays, and/or an ocean. The San Diego RWQCB (SDRWQCB) adopted a revised NPDES MS4
Permit (SDRWQCB, 2013b) that regulates MS4 discharges from municipalities such as the City.
Therefore, based on Section I.A.2.d of the General Exception, this Compliance Plan is subject
to approval from the Executive Officer of the SDRWQCB.

' Resolution 2012-0012 was subsequently revised by Resolution 2012-0031 (SWRCB, 2012d). The only
change was a correction of the compliance timeframe from four years to six years.
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The new NPDES MS4 Permit requires the City to conduct multiple activities, including:

e Identify major outfalls and pollutant loadings;

e Detect and eliminate all non-storm water discharges to the MS4, except as specifically
and legally exempted;

e Prevent and reduce pollutants in runoff from industrial, commercial, and residential areas
by implementing best management practices (BMPs);

e Control storm water discharges from new development and redevelopment;
e Inspect industrial, commercial, and construction activities;
e Provide pertinent education about and promote public reporting of pollution; and

e Monitor discharges and impacts on receiving waters.

In 1974, the SWRCB designated 34 regions along the coast of California as ASBS under
Resolution Number 74-28 (SWRCB, 1974). These ASBS are “areas designated by the SWRCB
as ocean areas requiring protection of species or biological communities to the extent that
alteration of natural water quality is undesirable” (SWRCB, 2012b).

Section 13170.2 of the California Water Code requires the SWRCB to prepare and adopt a
Water Quality Control Plan for Ocean Waters of California (last revised, 2012e) (Ocean Plan).
The Ocean Plan establishes water quality objectives (WQOs) that are the basis of regulating
point source and non-point source waste discharges into coastal waters. The Ocean Plan
prohibits all discharges to an ASBS and requires discharge points to be located far enough
away from an ASBS to maintain natural water quality conditions; however, the SWRCB can
issue permits that exempt certain discharges to an ASBS.

In March 2012, the SWRCB adopted the General Exception (SWRCB, 2012b), which exempts
certain listed dischargers. The conditions in the General Exception are designed to protect
beneficial uses of the receiving water, yet allow continuation of essential public services, such
as flood control, slope stabilization, erosion prevention, maintenance of the natural hydrologic
relationship between terrestrial and marine ecosystems, public health and safety, public
recreation and coastal access, commercial and recreational fishing, navigation, and essential
military operations (national security) (SWRCB, 2012b).

The General Exception designates the City as the sole discharger to ASBS 29. The General
Exception authorizes the City to discharge into ASBS 29, provided that it:

e Complies with the NPDES MS4 Permit; and

¢ Includes an ASBS Compliance Plan in the Mission Bay Watershed Management Area
(WMA) Water Quality Improvement Plan (WQIP)2; the Mission Bay WMA includes the La
Jolla ASBS.

2 The new NPDES MS4 Permit (Order Number R9-2013-0001) (SDRWQCB, 2013b) requires the City to
develop a WQIP, which is equivalent to a storm water management plan (SWMP) or storm water pollution
prevention plan (SWPPP).
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1.2

1.2.1

Document Organization

General Compliance

In general, the ASBS Compliance Plan:

1.2.2

Addresses the prohibition of non-storm water runoff and the requirement to maintain
natural water quality for storm water discharges to ASBS 29, according to Section .A.2
of the General Exception;

Serves as the ASBS Pollution Prevention Plan required for non-point source discharges,
according to Section 1.B.2 of the General Exception;

Describes the City’s strategy to comply with the General Exception; and

Will be updated according to Sections I.LA.2.h and |.B.2.c of the General
Exception.

Specific Compliance

Specifically, this ASBS Compliance Plan:

1.2.3

Describes the measures by which non-authorized, non-storm water runoff has been
eliminated by the City, and how these measures will be maintained, monitored, and
documented;

Includes minimum frequencies for inspection of MS4s;

Addresses storm water discharges and, in particular, describes how pollutant reductions
in storm water runoff are achieved by implementing BMP's;

Addresses erosion control and the reduction and/or prevention of anthropogenic
sedimentation in the ASBS; and

Describes the City’s non-structural and structural BMPs currently employed and
its plan to continue implementation in the future, including a schedule for the
City’s WQIP.

General Exception Requirements

The requirements for this ASBS Compliance Plan per the General Exception are addressed in
sections of this report, as noted below:

Section 1—ntroduction: Describes California discharge regulations, ASBS-specific
requirements, compliance actions, and the organization of this ASBS Compliance Plan.

Page 1-3



City of San Diego

Final Compliance Plan

La Jolla Area of Special Biological Significance
September 20, 2014

Section 2—Discharges to the La Jolla ASBS: Describes the ASBS 29 drainage area,
identifies discharges to ASBS 29, and specifically addresses the prohibition of non-storm water
runoff and the requirement to maintain natural water quality for storm water discharges to an
ASBS; describes measures by which all non-authorized, non-storm water runoff has been
eliminated, states how these measures will be maintained over time, and states how these
measures are monitored and documented; and identifies storm water runoff and pollutant
sources from the City’s parks and recreation facilities and areas of erosion potential. (Addresses
Sections I.A.2.a, Section .LA.2.e, 1.B.2.b, and Il of the General Exception.)

Section 3—Prioritization of Discharges: |dentifies municipal and industrial storm water
discharges, prioritizes them based on risk to water quality, and incorporates data from storm
water runoff and ocean receiving water monitoring. (Addresses Section I.A.2.a of the General
Exception.)

Section 4—Implemented BMPs: Describes existing nonstructural BMPs, including an
education and outreach program; and describes existing structural BMPs and their role.
Describes the planned continuation of currently implemented non-structural and structural
BMPs, and the role of BMPs in maintaining natural water quality. (Addresses Sections .A.2.b,
lLA.2.c, LA.2.d,l.LA2.e, .LA.2f, .LA.2.g, |.B.2.b, and Il of the General Exception.)

Section 5—Compliance and Implementation Schedule: Provides the compliance schedule
and the BMP implementation schedule; mandates submitting a report if receiving water
monitoring indicates that discharges are altering natural conditions; and describes the
procedures for revising the ASBS Compliance Plan to maintain compliance with the General
Exception. (Addresses Sections |.A.2.g9, I.LA.2.h, 1LA3, 1.B.2.c, and I.B.3 of the General
Exception.)

Section 6—References: Presents the documents referenced in the development of this ASBS
Compliance Plan.
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2.0 Discharges to the La Jolla Area of Special Biological Significance

2.1 La Jolla Watershed

ASBS 29 is located off the northern coast of the Scripps Hydrologic Area (HA) (HA 906.30; also
Scripps Watershed) in the La Jolla Shores Coastal Watershed (La Jolla Watershed). The
ASBS 29 drainage area is approximately 1,600 acres and extends from the Pacific Ocean
shoreline to an elevation of approximately 243 meters (800 feet) at Mount Soledad. Drainage
into the ASBS flows from MS4 storm water outfalls, overland sheet flow (directly from non-MS4
discharges), and natural drainage features (La Jolla Shores Watershed Management Group,
2008). The primary land use is residential with some commercial and institutional (i.e., the
University of California San Diego Scripps Institute of Oceanography [UCSD-SIO] campus)
areas.

The MS4 storm water outfalls are point sources of storm water runoff into receiving water
bodies, regulated by the NPDES MS4 Permit. The location and density of these outfalls
generally indicate the significance of storm-water-based sources in the drainage area. The
degree of urbanization and the imperviousness of a drainage area dictate the amount of storm
water that is conveyed directly to the MS4 and into receiving waters. Contributing land use
activities include, but are not limited to, landscaping, car washing, pet waste, and vehicle wear
(City, 2012c).

2.2 Dry Weather Flows

Non-storm water discharges are prohibited under the General Exception. The only discharges
allowed are those that are essential for emergency response purposes, structural stability, slope
stability, or those that occur naturally. Landscape irrigation in the La Jolla Watershed is a high-
water-use activity. Over-irrigation often results in dry weather urban runoff that transports
pollutants from impervious surfaces (such as roadways and parking lots) and discharges them
into the ASBS. The primary pollutants from urban runoff are sediment, bacteria, nutrients, and
metals.

The City’s BMPs to reduce or eliminate non-storm water discharges include constructing low-
flow diversions, education and outreach targeted on reducing irrigation runoff, incentivizing
smart gardening and water conservation measures (such as rebates to incentivize grass
removal), and promoting rain barrels and downspout disconnections. The City also investigates
illegal connections and illicit discharges (IC/ID) in response to flows that exceed the water
quality criteria during routine dry weather monitoring.

The City’s programs to eliminate non-storm water discharges and reduce or control pollutant
sources that drain into the ASBS are discussed further in Section 4.
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2.3 Storm Water Discharges (Wet Weather Flows)

Under the General Exception, the only permitted point source discharges of storm water are
those authorized by the General Exception or by an NPDES permit issued by the SWRCB or
SDRWQCB. Per the General Exception, the only allowed discharges to the ASBS are those
from existing storm water outfalls and those discharges must comply with all of the applicable
terms, prohibitions, and special conditions in the General Exception.

Because of urbanization, steep slopes and a highly developed storm drain network in the upper
reaches of its drainage system, the La Jolla Watershed responds quickly to rainfall events when
fast-moving storm water surges downstream. Most of the runoff from the ASBS 29 drainage
area is conveyed through a network of storm drains before it is discharged at several locations
along the shoreline into the ASBS. Most of the runoff enters the City’'s NPDES-permitted MS4
through curb inlets in public streets or through catch basins at the lower (western) ends of open
space and undeveloped areas. Runoff is then discharged into the ASBS via outfalls along the
shoreline. The Avenida de la Playa and El Paseo Grande storm drains are the largest of these
outfalls; together, they drain more than 50 percent of the ASBS 29 drainage area to the Pacific
Ocean.

Sheet flow is minimal and is limited to the western end of Avenida de la Playa, the bluffs of the
Devil’s Slide area, and small portions of the boardwalk. Although no streams flow directly into
the ASBS, natural drainage features discharge some urban runoff from cliffs or directly onto
beaches (La Jolla Shores Watershed Management Group, 2008). Other discharges to the
ASBS originate from private homes that discharge directly to the ocean via pipes, outfalls and
weep holes embedded in the sea walls.

Figure 2-1 shows the locations of storm water outfalls to the ASBS and the City’s MS4 in the La
Jolla Watershed.
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2.4 Parks and Recreation Facilities Discharges

The General Exception requires the City to address storm water runoff from parks and
recreation facilities and to identify all pollutant sources (including sediment sources) that may
cause waste to enter storm water runoff. Over-watering landscaped areas increases the
potential for fertilizer, herbicides and pesticides to be conveyed into the City’s MS4. Parking lots
in parks and recreation facilities are potential sources of heavy metals, oil and sediment. In
addition, pet waste that is not properly disposed of in parks is a major source of pathogenic
bacteria and other parasites. As a result, storm water pollutant mitigation measures must
address parks and recreation facilities and their associated potential pollutant sources.

To meet the requirements of the General Exception, the City has implemented a number of non-
structural and structural BMPs throughout the La Jolla Watershed, including BMPs at City Park
and Recreation Department facilities (Section 4). The BMPs are effective at controlling soil
erosion, preventing pesticide discharges, limiting trash, and reducing runoff from parking areas
(discussed further in Section 4). The City plans to continue maintaining and implementing these
BMPs to protect natural water quality.

The City’s Park and Recreation Department oversees nearly 40,000 acres of developed and
undeveloped open space and more than 340 parks (City, 2013c). Five of these parks are in the
ASBS 29 drainage area (Figure 2-2) and are briefly described below.

e Kellogg Park and La Jolla Shores Beach Park (at 2112 Vallecitos and 8200 Camino
del Oro, respectively, and totaling 13.42 acres) are, given their proximity and overlapping
public use, discussed herein as one large park. Kellogg Park is a long, grassy area that
parallels La Jolla Shores Beach Park; the two are separated by a palm-tree-lined,
concrete boardwalk. Amenities include a children’s playground, picnic tables, grills,
restrooms, showers, and a free parking lot. La Jolla Shores is adjacent to the San Diego
La Jolla Underwater Park Ecological Reserve.

e Cliffridge Park (10.90 acres at 8311 Cliffridge Avenue) is located amidst a residential
neighborhood, the La Jolla YMCA and Torrey Pines Elementary School. To the west is a
natural hillside that descends to Torrey Pines Road. The park features athletic fields,
including four baseball diamonds, one tee-ball field, and two lined soccer fields within the
baseball outfields. Other amenities are a food concession stand, picnic tables and
restrooms.

e Laureate Mini Park is a small (0.81-acre) neighborhood park at the intersection of
Avenida de la Playa and El Paseo del Ocaso. Mini parks generally are open spaces with
0.5 to 1.5 acres of play area and serve a neighborhood.

e La Jolla Athletic Area (Allen Field) (6.41 acres on Torrey Pines Road, south of
Expedition Way) is a grass athletic field, primarily dedicated to soccer fields used by the
La Jolla Youth Soccer League. This park is leased to La Jolla Youth, Inc., which is
responsible for park maintenance. An office building in the park is the soccer league's
offices and clubhouse; three portable toilets are located behind the building.

Potential sources of pollutants are identified and discussed in subsequent sections.
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2.4.1 La Jolla Shores Small Vessel Boat Launch

La Jolla Shores has the only drive-on beach access to the ocean within City limits. It is located
on the 2000 Block of Avenida de la Playa, four blocks west of La Jolla Shores Drive and
approximately 300 yards south of the lifeguard station. Access consists of a break (of about 35
feet) in the seawall that permits vehicles to drive onto the beach to unload and load small
vessels close to the surf. Discharges of storm water from impervious surfaces on the land side
of the sea wall consist of sheet flow to the beach.

This is an unimproved boat launch (sand launch for small vessels and personal watercraft only);
vehicles are allowed to drive on the sand only in a very limited area and no faster than 5 miles
per hour. There is no ramp structure at this location and trailered boats cannot be launched by
backing into water as at traditional boat launch ramps. Given these conditions this area was
determined to not be considered as a waterfront and marine operations area as defined in
Section Ill of the General Exception.

2.4.2 Trash Receptacles

The City provides numerous trash receptacles to properly manage trash and reduce the amount
of trash that could enter the ASBS.

An overview of the trash receptacles at the parks in the ASBS drainage area is presented below

e Kellogg Park and La Jolla Shores Beach Park have 91 waste receptacles:
— Eight solar-powered trash compactors (which are emptied as needed);

— Thirty-six covered trash cans (in the park), 24 around the southern grassy
area and 12 in the northern grassy area and picnic areas, all of which are
emptied daily;

— Forty-one uncovered trash cans (placed on the beach sand), which are
emptied daily in the summer (Memorial Day through Labor Day) and three
times a week during the rest of the year; and

— Six covered dumpsters (at the northeastern end of the Kellogg Park parking
lot).
e (Cliffridge Park has 18 waste receptacles:

— Nine covered trash cans (six around the picnic tables and three dispersed in
other high-use areas, all of which are emptied daily);

— Eight uncovered trash cans (two around the picnic tables and six dispersed in
other high-use areas, all of which are emptied daily); and

— One covered dumpster.

e Laureate Mini Park has two trash cans on the sidewalk adjacent to the park that are
maintained by the City.
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e Allen Field has 10 waste receptacles, maintained by La Jolla Youth, Inc.:
— Nine covered trash cans (in its three soccer fields); and

— One covered dumpster.
2.4.3 Roadways and Parking Lots

Impervious surfaces in urban landscapes increase runoff volume and contribute pollutants.
Roadways and parking lots collect pollutants from tailpipe emissions and brake linings that are
associated with a number of pollutants, including copper, lead, zinc, and polycyclic aromatic
hydrocarbons (City, 2010b).

Parking lots and roadways associated with the parks in the ASBS watershed are:

e Kellogg Park and La Jolla Shores Beach Park—a parking lot that is available to the
public from 4:00 a.m. to 10:00 p.m. (City, 2013c);

e (Cliffridge Park— a small City-maintained parking area, with additional public parking on
the neighboring City streets and no City-maintained roads;

e Laureate Mini Park—no parking lots, with City street parking available; and

e Allen Field—a small one-way parking lot accessible from Torrey Pines Road with
parking on the adjacent grass and dirt areas.

At Kellogg Park the City has implemented the Kellogg Park Green Lot Retrofit Project
(discussed in Section 4.2) to allow infiltration of urban runoff by replacing conventional asphalt
in the parking lot with porous pavement. This pavement addresses potential water quality
problems by reducing and treating runoff flows and discharges to the ASBS via infiltration and
retention.

2.4.4 Picnic Areas

Picnic areas are often sources of litter. Waste generated from recreational picnic area use (such
as carelessly discarded trash, paper wrappers and plastic bottles) has the potential to enter the
storm drain system and ASBS.

Picnic facilities are available at City parks, as follows:

e At Kellogg Park and La Jolla Shores Beach Park there are 19 picnic tables and 7
barbecue grills in the north end of the park. The picnic areas are well maintained and
have covered trash cans and hot coal receptacles. Other amenities include 37 benches
along the boardwalk facing the beach, seven fire pits on the beach, two restroom
facilities, four sinks, nine showers, and three water fountains.

e (Cliffridge Park has five picnic tables and three benches. There is a food concession area
on the north end of the park with four tables, along with covered trash cans. A fifth table
is in the grassy area and has a covered trash can at each end of the table (see
Figure 2-3).
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Laureate Mini Park has no picnic facilities.

e Allen Field has no picnic facilities, but it has five benches and one three-tiered
set of bleachers for spectators.

Figure 2-3: Picnic Area at Cliffridge Park

2.4.5 Soil Erosion

Park areas have the potential to deliver sediment into the storm drain system and/or ASBS.
Unpaved areas, non-vegetated areas and parking lots are potential sources of non-point
sediment.

Potential soil erosion and sediment delivery from park and recreation facilities in the ASBS
drainage area are as follows:

e Kellogg Park has a low potential to contribute sediment to the ASBS because it consists
of two well-established grassy areas, a concrete boardwalk and walkways, a developed
parking lot, and a sand playground. In addition, the City’s Kellogg Park Green Lot
Retrofit Project allows infiltration of urban runoff and reduces sediment from being
discharged to the ASBS from the parking lot.
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e (Cliffridge Park has a low potential to contribute sediment as most of the park is grass
sports fields and its landscaped areas are generally within curbing or are vegetated and
mulched.

e Laureate Mini Park has a contiguous grassy area without exposed soil; therefore, the
potential for soil erosion is very low.

e Allen Field has a low potential to contribute sediment to the ASBS because most
of it is well-established grass fields. However, the adjacent parking lot is a
potential sediment source because street dirt accumulates on roads and parking
lots and has the potential to run off in response to precipitation.

2.5 Erosion Potential and Control

The General Exception identifies sediment as a targeted pollutant. The most likely source of
sediment in the ASBS 29 is erosion of canyon and open space areas within the drainage area.
Development around open space areas has increased storm water flow volumes and velocities
and has led to higher rates of erosion. Sediment in storm water runoff may result from land-
disturbing activities at residences, such as landscaping, construction, and exposed non-
vegetated soils. Other potential sources of sediment are urban and residential land uses,
transportation uses (such as roads, highways, and parking lots), and coastal bluffs. Of these
potential sources, construction activities would likely generate the largest sediment load. Road
grit and finer particles not collected through street sweeping also contribute sediment to storm
water runoff.

La Jolla is underlain primarily by sedimentary rock and has occasional outcrops of plutonic and
metamorphic rocks. Small surficial landslides associated with expansible clay deposits of the
Friars and Delmar Formations in the area are abundant. The shoreline along the ASBS is
approximately 1.6 miles long. The northern 1.0 mile consists of fine sandy beaches; the
southern 0.6 mile is composed of rocky boulders or ledges at the base of the cliffs, with one
pebble beach in the Devil's Slide area. This area is bisected by a strand of the active Rose
Canyon fault system. The northern three-fourths of the shoreline faces westward; the
southernmost one-fourth faces northward (SWRCB, 1979).

The City’s Development Services Department has conducted a seismic safety study (City, 2008)
that contains a series of maps that identify likely geological hazards throughout the City. Based
on these maps, Figure 2-4 shows unstable coastal bluffs, known landslide areas and areas with
slide-prone geology in the La Jolla Watershed. BMPs currently implemented and planned to be
continued to address the erosion control requirements of the General Exception are discussed
in Section 4.

2.5.1 Construction Activities

Runoff from construction sites can transport pollutants including sediment, debris and chemicals
to the storm drain system or directly to a river, lake or coastal water. Polluted storm water runoff
can harm aquatic wildlife. Sedimentation can destroy aquatic habitat and high volumes of runoff
can cause stream bank erosion. Debris can clog waterways and potentially reach the ocean
where it can kill marine wildlife and impact habitat (USEPA, 2013).
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2.5.2 Coastal Bluffs and Open Space Areas

Natural open spaces, ravines and canyons can generate sediment from erosion. As shown in
Figure 2-4, unstable coastal bluffs, which have the potential to deliver sediment to the ASBS,
form much of the shoreline. At the bluff tops are private homes, other structures and open
space. Portions of undeveloped hillsides and bluffs further up in the La Jolla Watershed are
exposed to wind and rain erosion, potentially contributing to sediment transported to the ASBS
via roadways and the MS4.

Areas such as Pottery Canyon and La Jolla Heights Open Space have been designated as
open space within La Jolla. Areas such as the slopes of Mount Soledad and Pottery Canyon are
being preserved to protect the environmentally sensitive resources of La Jolla, including its
coastal bluffs, steep hillside slopes, canyons, native plant life, and wildlife habitat linkages.

Because the beach is narrow and lacks a wide sand buffer, the bluffs along the shoreline are
subjected to erosion from wave action, particularly during the winter.

Sediment, road grit and finer particles that accumulate on streets and parking lots from erosion,
residential landscaping and atmospheric deposition are minimized through street sweeping. The
City’s Street Sweeping Program is discussed in more detail in Section 4.

Areas of open space designated as parks and recreation facilities under the management of the
City, such as Cliffridge Park, are discussed in Section 2.4.
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3.0 Priority Discharges

The General Exception requires the ASBS Compliance Plan to include a map indicating the
priority of discharges. High-priority discharges are those that pose the greatest threat to water
quality and that have been identified as potentially requiring the installation of structural BMPs.

The City evaluated the discharges within ASBS 29 to determine the high-priority discharges
based on the following factors:

¢ Available monitoring data;

e The La Jolla ASBS Dilution Study;

e Appendix 5 of the SWRCB Program Final Environmental Impact Report (PFEIR)
(SWRCB, 2012a);

e Size of outfall or discharge;
e Drainage area size and land use; and

e Practicality and safety of structural BMP placement and monitoring (e.g., bluff
access limitations).

Based on these factors, three high-priority discharges have been identified within ASBS 29 (see
Table 3-1) and are detailed in the following subsections.

3.1  Historical and Current Monitoring

The City has participated extensively in monitoring storm water runoff and receiving waters in
order to:

e Provide a means of evaluating the environmental risks of storm water discharges by
identifying types and amounts of pollutants present;

e Determine the relative potential for storm water discharges to affect water quality;

e |dentify potential sources of pollutants;

e Eliminate or control identified sources through management actions; and

e Assess the effectiveness of permit conditions and storm water management
plans.

Monitoring through these programs, although not always regulation-driven, assesses the
effectiveness of measures implemented to protect the water quality and ASBS beneficial uses.

3.1.1 Regulatory Monitoring Programs
Water quality monitoring conducted under several regulatory monitoring programs includes:

e (Coastal Storm Drain Monitoring (CSDM) Program,

e Storm Water Monitoring Coalition (SMC) Regional Bioassessment,
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e Dry Weather Monitoring Program under the Jurisdictional Urban Runoff Management
Program (JURMP),

e Mass Loading Station (MLS) and Temporary Watershed Assessment Stations (TWAS)
Ambient and Storm Monitoring Program ,

e AB 411 Beach Sanitation Posting, and

¢ Revised Total Maximum Daily Loads for Indicator Bacteria, Project 1-Twenty Beaches
and Creeks in the San Diego Region (Bacteria TMDL) (SDRWQCB, 2010).

The results of these programs are presented in the San Diego County Co-permittees Annual
Urban Runoff Monitoring Report and the 2005-2010 San Diego Storm Water Co-permittees
Long-Term Effectiveness Assessment Report (San Diego County Co-permittees, 2011).

No MLS or TWAS sites are in the Scripps Watershed, which limits water quality analysis to a
review of the special studies in the La Jolla Watershed area (which are often associated with
ASBS compliance and characterization).

3.1.2 La Jolla Shores Coastal Watershed Management Plan

The La Jolla Shores Coastal Watershed Management Plan was developed by the La Jolla
Shores Watershed Management Group under Proposition 84 grant funding. Development of this
plan included initial water quality monitoring of outfall discharges and receiving water conditions
during storm events within the La Jolla Watershed and ASBS 29 (La Jolla Shores Watershed
Management Group, 2008).

3.1.3 Core Discharge Monitoring Program

To comply with the Core Discharge Monitoring Program aspect of the General Exception, the
City (because it discharges to the ASBS) is required to monitor storm water at its outfalls that
are at least 18 inches in diameter and discharge to the ASBS. Five storm drains in the City's
jurisdiction that drain to ASBS 29 have been voluntarily monitored by the City for multiple wet
weather seasons prior to and in accordance with the monitoring requirements of the General
Exception. The City’s voluntary and required monitoring in ASBS 29 has created a multi-year
data set, particularly with respect to its largest outfall at Avenida de la Playa. Under the new
NPDES MS4 Permit, the CSDM and Dry Weather Monitoring programs will be discontinued.
However, the City will continue to monitor in accordance with Section IV of the General
Exception.

3.1.4 Bight 08 and '13 ASBS Regional Monitoring Programs

The City has participated in two ASBS regional monitoring programs: The 2008 and 2013
Southern California Bight Regional Monitoring Programs (Bight '08 and Bight *13, respectively).
These programs comprise a region-wide comprehensive assessment of receiving water
conditions by assessing reference locations and locations influenced by urban runoff for water
quality during storm events; bioaccumulation of potential pollutants, rocky intertidal habitat
surveys, and a variety of focused special studies.
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Preliminary draft results for receiving water monitoring under the Bight 13 ASBS Regional
Monitoring Program were released by SCCWRP on August 21, 2014 (SCCWRP, 2014). These
program results include storm water monitoring results from reference site and receiving water
sites, as well as the findings from the rocky intertidal habitat surveys, bioaccumulation sampling
and plume studies. Water quality data collected from reference sites were used to determine the
85" percentile benchmark. By definition of the 85" percentile, the reference sites have an
exceedance rate of 15 percent; the exceedance rate in the La Jolla ASBS (12 percent) was less
than that. Results from the Bight '08 ASBS Regional Monitoring Program also showed an
exceedance rate less than 15 percent (5 percent). These analytical results indicate that the
condition of water quality in the La Jolla ASBS is consistent with that of reference conditions,
which represent natural water quality, and demonstrates consistency across program years.
These findings also support those of the La Jolla ASBS Dilution Study, which indicated a high
level of dilution in the receiving water. The collective results of water chemistry data, toxicity
data, and biological assessments during this study showed consistency with natural water
quality conditions in reference sites. This suggests that the City’s current management
measures (i.e., BMPs) are achieving the targeted receiving water quality conditions.

Although a few constituents showed inconsistent and minor exceedances of the 85" percentile,
these exceedances did not persist across monitored storms. Toxicity was not observed in the
receiving water mixing zone, except for a sub-lethal response observed for kelp growth in a
single sample.

The biological surveys that were part of the Bight 13 program indicate that reference and
receiving water quality conditions were similar. The rocky intertidal habitat survey concluded
that there was no discernible difference in species richness and community composition for
mobile and sessile species among selected discharge and reference ASBS in southern
California, including the Devil's Slide area in the southern portion of the La Jolla ASBS.
Bioaccumulation monitoring results as a part of the Bight 13 Program also found median
concentrations of a suite of trace metals and organic compounds to be similar among selected
discharge and reference ASBS in southern California, including Scripps Reef (the site
representing the La Jolla ASBS for this particular assessment).

The goal of the General Exception (and of the ASBS program as a whole) is to protect natural
water quality to support the sensitive and valued native biological communities in these special
areas. The results from the overall Bight 13 program and, in particular, the biological
components of the latest rocky intertidal habitat survey show that natural water quality
conditions are being maintained in the La Jolla ASBS. The few exceedances in the analytical
samples are anticipated to be managed by the City’s existing BMPs in the watershed, which it
plans to continue. Despite any observed minor and transient exceedances of individual
constituents in the receiving water during storm events, multiple supporting lines of evidence
indicate that the overall health of the biota in the La Jolla ASBS is in good condition and that its
natural water quality is being maintained. These conclusions are based on information collected
not only during the Bight 13 Program but also through the past several years of compliance
monitoring and a variety of other recent ecosystem assessment special studies in the La Jolla
ASBS. A more thorough summary of these efforts and the resulting supporting conclusions is
currently in preparation and will be available soon for review under a separate report to be
submitted to the City.
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3.2 La Jolla ASBS Dilution Study

In 2012, the City conducted the La Jolla ASBS Dilution Study to provide a quantitative, site-
specific dilution and dispersion model to help determine appropriate dilution factors per
guidance provided in the Ocean Plan (2012a) (City, 2013c). The effluents from three permitted
outfalls (SDL-186, SDL-062, and SDL-157) within ASBS 29 were studied using the SEDXPORT
hydrodynamic modeling system. The model is designed to numerically simulate dry weather and
wet weather scenarios. The dilution study incorporated historical site-specific outfall data on
water mass boundary properties (bathymetry, salinity, temperature, ocean levels and tides) and
ocean forcing functions (waves, currents and winds). This modeling approach has been
conducted for UCSD SIO’s discharges, reviewed by the Natural Water Quality Committee
(SCCWRP, 2010), and accepted by the SDRWQCB in 2008 when it was incorporated into a
revision of UCSD SIO’s NPDES Permit (SIO, 2008).

Results of the La Jolla ASBS Dilution Study (City, 2013c) indicated that storm water discharges
from monitored outfalls into ASBS 29 generated dilution factors ranging from 102 in the near
shore to 107 in the seaward boundary during wet weather. Further resolution of the model at the
zone of initial dilution produced a worst-case dilution factor of 15 to 1 for 90 percent of the
possible outcomes for the greatest-discharge outfall, SDL-062. The extreme worst case
(0.13 percent probability in conditions of high discharge and a calm sea state) generated a
12.6:1 dilution factor for this outfall.

The dilution factor of 12.6:1 has been accepted by the SDRWQCB for the City to incorporate
into its Mission Bay WMA WAQIP. This factor has been included in pollutant-reduction analyses
of outfall discharges to ASBS 29 and the results indicate that currently implemented non-
structural BMPs provide the pollutant reductions necessary to protect natural water quality.

3.3 SWRCB Program Final Environmental Impact Report

SWRCB staff issued a PFEIR (SWRCB, 2012a) that evaluated the potential environmental
effects of the adoption and implementation of the proposed statewide General Exception to the
Ocean Plan waste discharge prohibition. Appendix 5 of the PFEIR includes the results of an
assessment of discharges to ASBS conducted by the Southern California Coastal Water
Research Project (SCCWRP, 2003) between March 2001 and February 2003. Discharges were
documented within 100 meters (328 feet) of the high tide lines. The PFEIR Appendix 5 also
includes the water quality threat levels designated for the surveyed discharges.

Page 3-4



City of San Diego

Final Compliance Plan
La Jolla Area of Special Biological Significance
September 20, 2014

3.4 Evaluation of Discharges

Three outfalls are designated as high threats to water quality and are potentially subject to

additional management measures: SDL062, SDL063 and SDL157 (see Figure 3-1).

Table 3-1: High-Priority Discharges in ASBS 29

Diameter/ .
Outfall Latitude | Longitude ”gjgf;"‘ Shape Width D'sg':;;ges
(meters)
Urban
SDL062 32.8546 | -117.2589 Rectangular 5.00 Beach
watershed
Urban
SDL063 32.8556 | -117.2582 Rectangular 1.00 Beach
watershed
Urban
SDL157 32.8628 |-117.25485 Round 1.00 Beach
watershed
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4.0 Implemented Best Management Measures and Practices

To meet the requirements of the General Exception, the City conducted receiving water and
outfall discharge monitoring as a participant in the Bight ‘08 and Bight 13 Regional Monitoring
Programs and implemented a number of non-structural and structural BMPs throughout the La
Jolla Watershed. The City plans to continue implementation of these BMPs, which control soil
erosion, prevent pesticide discharges, enhance public education and outreach, limit trash, and
reduce storm water runoff from parking areas.

The combined use of non-structural and structural BMPs makes pollutant reduction more
practical and effective. Non-structural BMPs are designed to reduce pollutant loads before they
enter the storm drain system. Source reduction strategies, such as addressing the discharge of
trash and the disposal of animal waste, often reduce multiple pollutants including nutrients,
sediment and bacteria. Structural BMPs, including storm water infiltration systems and low-flow
diversions, are designed to reduce pollutant loading by treatment and by reducing runoff volume
via capture, retention and infiltration.

City services include activities to maintain and improve City infrastructure and to reduce the
amount of pollution that enters the storm drain system. The City has several special projects
and pilot studies to assess the most efficient way to prevent pollution at local beaches, bays and
creeks. These projects include both non-structural and structural BMPs, such as outreach
programs designed to educate and change existing behaviors and attitudes of residents and
business operators. Design and construction of low-impact development (LID) and capital
improvement projects, such as detention basins and porous (pervious) pavement, provide long-
term benefits to the storm drain system. The City also offers inspection services for businesses
to determine how best to reduce their impact on the storm drain system.

Table 4-1 summarizes the City’s BMPs that are currently implemented in the ASBS 29 drainage
area and the benefits of each type of BMP.

4.1 Implemented Non-Structural BMPs

Consistent with the Scripps Watershed CLRP, non-structural BMP reduction strategies are
actions and activities to reduce storm water pollution that do not involve construction of a
physical component or structure to filter and treat storm water (City, 2012c). Non-structural
BMPs also include landscape-based measures, but whose functions are not exclusively limited
to storm water filtration or treatment.
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This section describes currently implemented non-structural BMPs and/or management
activities in the La Jolla Watershed®. Some of these non-structural BMPs have been
implemented citywide and are not exclusive to the ASBS 29 drainage area.

The new NPDES MS4 Permit (Order Number R9-2013-0001) (SDRWQCB, 2013) requires the
development of WQIPs. The WQIPs are intended to guide responsible parties towards
improving water quality in receiving waters by controlling pollutants from MS4 discharges.
Future water quality improvement goals, strategies and monitoring and assessment programs
will be included in the WQIP for the Mission Bay WMA, which includes ASBS 29.

Table 4-1: Summary of City-Implemented BMPs in ASBS 29 and Potential Benefits

Pollutant Runoff .
Best Management Practice Reduction & | Reduction & Trlzgtnrgtf:nt Ié'::’t'g;
Prevention | Elimination

Non-Structural BMPs
Inspections v v — v
Trash Management v — — —
Animal Waste Management v — — —_
MS4 Cleaning v — — —
Street Sweeping v — — —
Channel and Slope Stabilization v — — v
Sanitary Sewer Management v v — —
Smart Gardening and Water Conservation v v — v
Education and Outreach v v — v
Pesticides and Other Chemical Management v — — —
Land Development Code Amendments v v v v
Updated Minimum BMPs v v
Structural BMPs
Low-Flow Diversions v v v —
Low-Impact Development (LID) v v v v

BMP = best management practice; MS4 = municipal separate storm sewer system

4.1.1 Facility and Construction Site Inspections

Storm water inspections occur under multiple types of permits, including the General Exception,
NPDES permits, a statewide Construction General Permit, Phase | and Phase Il MS4 Permits,
and a statewide Industrial Activities Storm Water Permit.

Inspections of operations or activities within the ASBS 29 drainage area are an effective way to
quickly assess potential impacts on water quality and to correct deficiencies and/or change

3 The City described and summarized water quality improvement activities annually in its Watershed
Urban Runoff Management Program (WURMP) reports required under the previous NPDES MS4 Permit
(Order Number R9-2007-0001) (SDRWQCB, 2007). Details specific to the La Jolla Watershed are in the
Mission Bay and La Jolla WURMP (City, 2012a). Water quality improvement activities were also identified
in the CLRP for the Scripps HA, which was developed in response to the Bacteria TMDL and submitted to
the RWQCB in 2012.
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behaviors. These evaluations increase efficiencies in addressing discharges, correcting
behaviors and abating sources of targeted pollutants at a variety of residential, commercial, and
industrial areas.

In accordance with the General Exception, the City inspects facilities and/or sites in the ASBS
29 drainage area at the following frequencies:

e Municipal facilities: Once prior to and once during the rainy season;

e Construction sites: Weekly during the rainy season;

e Industrial facilities: Monthly during the rainy season;

e Commercial Facilities: Twice during the rainy season; and

e CQutfalls greater than or equal to 18 inches in diameter: Once prior to the
beginning of rainy season (October 1) and once during the rainy season; outfalls
are routinely maintained to remove trash and other anthropogenic debris.

The City has multiple inspection programs that are described in the following subsections.
4.1.1.1 Treatment Control BMP Inspection and Maintenance Verification Program

Treatment control BMPs (TCBMPs) are permanent storm water treatment features that are
incorporated into the design of newly developed or redeveloped properties to meet the
requirements of the City’s Model Standard Urban Storm Water Mitigation Plan (SUSMP) (San
Diego Co-permittees, 2002). The City is required by the JURMP to annually verify via inspection
that TCBMPs on properties within its jurisdiction are being effectively operated and maintained.
Owners and operators of these properties are required to conduct regular maintenance activities
per agreements signed with the City and filed with the County of San Diego.

The City's TCBMP program (City, 2013e) has three main components:

¢ Inventory maintenance
¢ An annual maintenance verification form
e Periodic TCBMP maintenance site inspections

There are currently 10 private TCBMP projects in the ASBS 29 drainage area that the City
inspects to verify proper maintenance; these are described in Section 4.2 (Implemented
Structural BMPs).

4.1.1.2 Industrial and Commercial Facilities Inspection Program

The NPDES MS4 Permit (SDRWQCB, 2013) requires the City to inventory and inspect
industrial and commercial businesses to prevent illegal discharges to the storm drain system.
The City implemented an inspection program to evaluate these sites and sources, inspect
businesses, and answer the following management questions:

e What areas and activities should be targeted?
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e Does the City’s industrial and commercial inventory need to be re-evaluated?

e Can specific pollutant source types within the inventory be feasibly prioritized,
based on site-specific characteristics?

The City continuously re-evaluates the inventory to include all businesses required to be on the
inventory. Businesses are inspected to verify that the City’s minimum BMPs are being
implemented and are effective at preventing non-storm water discharges. Inspections assess
the staff’s knowledge of storm water and BMPs, and evaluate pollutant-generating activities of
the businesses. A “pollutant potential” is calculated to help gauge the likelihood of an illegal
discharge from every business. Enforcement actions are taken against businesses that have not
implemented effective BMPs.

During fiscal year 2014 (FY14), 24 commercial facilities within the ASBS 29 drainage area were
inspected (SWRCB, 2012c). (No industrial facilities were in the ASBS 29 drainage area.) Based
on assigned codes, five new commercial and two new industrial businesses were added to the
ASBS 29 drainage area business inventory during the FY15 update to be confirmed and
inspected.

4.1.1.3 Construction Inspections

The City issues construction permits with inherent inspection requirements for private
construction in the ASBS 29 drainage area. The City Engineer oversees construction inspection
for public capital improvement projects. Repair and replacement of existing public
infrastructures is occasionally performed as an operational activity rather than a capital
improvement project, and in those cases the operational department performing the work has
standard procedures addressing inspection. All construction sites inspected by the City are
inspected for construction BMP compliance in accordance with the JURMP, which identifies the
frequency and scope of inspections. Additionally, if the construction site exceeds thresholds that
make it subject to the Construction General Permit, the City verifies that projects are enrolled.

Per the Construction General Permit, dischargers are required to conduct weekly BMP visual
inspection and quarterly non-storm water visual inspections at each drainage area for the
presence of unauthorized and authorized non-storm water discharges and their sources. Storm-
related inspections for qualifying storm events (2 inch or more of rainfall) must include visual
inspections of BMPs and observations of storm water discharges at all discharge locations prior
to the storm, during the storm (every 24 hours), and after the storm. Inspection and potential
sampling requirements could increase, based on site risk level, as determined by the site
SWPPP.

4.1.1.4 Municipal Facility Inspection Program

The City requires two self-inspections of municipal facilities in the ASBS 29 drainage area each
year (once prior to and once during the rainy season). The purpose of these inspections is to
determine whether proper BMPs and good housekeeping measures are being implemented to
eliminate non-storm water discharges and reduce pollutants in storm water runoff. If deficiencies
or ineffective procedures are identified, City staff develops and implements plans for corrective
action(s) to address the deficiency. If City staff determine that no corrective action(s) can be
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implemented immediately (such as construction of a structural control), the City establishes a
schedule for implementing the corrective action(s).

4.1.1.5 Inspections Based on Property and Pollutant-Generating Activities (PGA)

The City has evaluated and recommended changes to its inspection program to focus on land
uses, pollutant-generating activities (PGAs) and high-priority areas that are most likely to be
contributing to pollutant loading, and areas where the greatest pollutant load reductions are
likely to be achieved by inspection and enforcement.

For example, the City has transitioned to property-based inspections, as opposed to tenant-
based, as part of its business (industrial and commercial) inspection program in the ASBS 29
drainage area. Property-based inspections are an important inspection strategy because
dumpsters, landscaping and parking areas are typically managed by a general property
management company or contractor rather than by a specific business. Under the previous
inspection program, these common areas were often not covered during an inspection. Adding
property-based inspections provides significant opportunities to increase the effectiveness and
reach of the City’s ongoing conservation strategies related to outreach and education,
enforcement and inspection.

The City has incorporated the new property-based inspection protocols into its industrial and
commercial inspection program and is currently conducting property-based inspections citywide,
including in the ASBS 29 drainage area.

4.1.2 Trash Management

The General Exception prohibits discharging trash to ASBS 29. To comply with this prohibition,
the City has multiple measures to address trash discharges. The City promotes recycling of
solid waste to reduce the amount entering landfills, which helps the City comply with the
California Integrated Waste Management Act of 1989 (Assembly Bill 939), and helps meet the
recycling goals established by the City and mandated by the State of California. Routine trash
collection services within the ASBS 29 drainage area minimize trash and debris discharges to
ASBS 29.

The City maintains the following trash management measures:
¢ Residential Collection of Refuse—Weekly trash service, including collection,
transportation and disposal of residential refuse;

¢ Recycling—Curbside collection of recyclable materials every-other-week, required as
part of the City’s Recycling Ordinance (City, 2007);

e Green Material and Yard Waste—Curbside collection of green material and yard waste
every other week, which is used to generate compost, wood chips and mulch that are
made available to residents;

e Composting—Access by residents to composting resources and education with a
voucher program that discounts compost bins for residents;
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¢ Household Hazardous Wastes—Recycling of residential household hazardous wastes at
the City’s household hazardous waste transfer facility;

e Environmentally Preferable Purchasing—Use by City departments of products with a
lesser effect on human health and the environment, as much as practical,

e The City’s Storm Water Division “Think Blue” Hotline, on which residents may report
illegal dumping; and

e Trash clean-up sponsorships, including through community-based organizations
(which are detailed in the WURMP activity sheets).

At park and recreation facilities, the City provides numerous trash receptacles to properly
manage trash and reduce the amount of trash that could enter ASBS 29. In addition to regularly
scheduled trash service (as described in Section 2.4.2), during major holidays or planned
events, the City places temporary trash and recycle receptacles on beaches to facilitate proper
disposal of the increased volume of trash (San Diego Clean Beach Coalition, 2012).

Additionally, maintained picnic areas reduce the “spillover” caused by visitors taking food, trash
and party decorations into more sensitive beach areas. Picnic areas provide designated areas
for cooking and are near receptacles for trash and hot coals. Signs encouraging users to keep
the picnic areas clean are posted.

4.1.3 Animal Waste Management

Dogs are allowed at City beaches and bay locations within the ASBS 29 drainage area while on
a leash. There are two off-leash dog beaches within the City that are not located in the ASBS 29
drainage area. Some general guidelines for dog owners are (City, 2013c):

e Leashed dogs are allowed on beaches from 6:00 p.m. to 9:00 a.m. from April 1 to
October 31, and from at 4:00 p.m. to 9:00 a.m. from November 1 to March 31.

e Pet owners must be prepared to pick up pet waste in all areas, whether the pet is
leashed or unleashed. It is unlawful to allow a dog (or other pet) to defecate on
public property without immediately removing the waste and disposing of it

properly.

The City also dispenses pet waste bags in some areas frequented by pet owners. During the
City’s two-year Pet Waste Bag Dispenser pilot study, the number of pet waste bags dispensed
was recorded and the effectiveness of the overall program at reducing pollutants was assessed
(City, 2012a). Animal waste management is also a large part of the City’s “Think Blue”
campaign, which is discussed in greater detail in Section 4.1.8.

4.1.4 MS4 Cleaning

The City Storm Water Division inspects, maintains and repairs the City’s MS4 including the
unblocking of drains, the removal of debris from storm drain structures and channels, the
cleaning and repairing of damaged drainpipes, and the sweeping of City streets throughout the
City including within the ASBS 29 drainage area (City, 2013e).
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The San Diego region’s weather pattern is typified by a long dry season from roughly May
through October. During this time, materials are expected to accumulate in catch basins without
discharging. This dry season is typically followed by a wet weather season, with sporadic but
occasionally significant rain events that can transport these materials to the receiving waters.

Catch basin cleaning programs provide direct, additional reduction of pollutants. The City
conducted a Catch Basin Cleaning pilot study that characterized the physical dimensions,
conditions and functions of catch basins in the City’s drainage network (City, 2013d). The City
assessed the effectiveness of both manual and Vactor™ (vacuum eductor trucks) cleaning
methods in different land use settings, and characterized the sediments removed, accumulation
rates and pollutants. Catch basins in four pilot area networks were cleaned four times between
December 2011 and March 2012 and one time in September 2012. The study also included the
development and implementation of record-keeping protocols for the City and its contracted
crews, and thus enabled the City to identify catch basins that consistently accumulate the
greatest amount of debris. Using these data, the City identified areas where more frequent
catch basin cleanings would reduce clogging and other maintenance issues. This study
provided considerations to optimize the City’s catch basin cleaning methods to remove the most
debris and pollutants for the level of effort (i.e., cost) expended. These optimization techniques
may be applied to catch basins in the ASBS 29 if funding becomes available.

4.1.5 Street Sweeping

The City’'s Street Sweeping Program uses mechanical and enhanced pavement cleaning
practices to minimize transport of pollutants, primarily those associated with sediment (e.g.,
metals) within the ASBS 29 drainage area. Street sweeping also helps prevent pipes and outlet
structures in storm water detention facilities from becoming clogged with debris and trash. The
City sweeps streets and parks and recreation facilities regularly for general road maintenance.

Results from effectiveness monitoring and operational assessments of the City’s sweeping
program are documented in several City street sweeping pilot studies: Targeted Aggressive
Street Sweeping Pilot Study Effectiveness Assessment (City, 2010a), City of San Diego Street
Sweeper Literature Review Final Technical Memorandum (URS, 2010a), City of San Diego
Targeted Aggressive Street Sweeping Pilot Program Phase Ill Median Sweeping Study (URS,
2010b), and City of San Diego Targeted Aggressive Street Sweeping Pilot Program Phase IV
Speed Efficiency Study (URS, 2011).

Based on City street sweeping pilot studies, improved street and median sweeping technology
has been shown to reduce wet weather pollutant loads for bacteria, metals, non-metal toxics,
and nutrients (City, 2012c). Increasing the sweeping frequency, increasing the area of
impervious cover swept, and upgrading sweeping equipment were found to potentially remove
more pollutants.

The City has replaced some of its mechanical broom street sweepers with high-efficiency,
regenerative air- and vacuum-assisted sweepers that are expected to improve pollutant load
removal. The City has converted some of its routes in the ASBS 29 drainage area from
mechanical to vacuum sweeping and begun sweeping selected median areas within the ASBS
drainage area.
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4.1.6 Sanitary Sewer Management

In 2001, the City initiated a sewer spill reduction program within the ASBS 29 drainage area,
which included cleaning all 3,000 miles of the municipal sewerage system by 2004; developing
a system-wide cleaning schedule; televising and assessing the condition of more than 1,200
miles of the oldest and most problematic sewer lines in the system; and increasing the number
of miles of sewer lines that are replaced or rehabilitated from 15 to 45 miles per year. Between
2000 and 2007, the program reduced the number of spills by 79 percent (City, 2013g). The
program's success has also reduced beach closures from sewer spills (City, 2013g) and
associated bacteria entering ASBS 29. The City has a sewer overflow tracking and response
plan to ensure that all sanitary sewer overflows are identified, responded to, investigated, and
reported promptly and effectively.

The City has developed two residential and commercial programs targeted at reducing the
introduction of materials that may impede or damage the sewer system:

¢ Residential Grease Disposal Program—The City provides residents with a cooking oil
and grease recycling program at the Miramar Landfill Recycling Center and with
educational materials on how to keep grease out of the drain; and

e Food Establishment Wastewater Discharge Program—This program controls the
discharge of grease from food establishments into the wastewater collection system and
requires a permit to do so; the permitting process requires that the facilities install the
appropriate grease-removal equipment to trap cooking grease before it enters the
wastewater system.

4.1.7 Smart Gardening and Water Conservation

To reduce runoff entering the MS4, the City provides various resources to promote smart
gardening and to educate and inspire residents through exhibits and programs featuring water
conservation and the sustainable use of related natural resources. The resources are available
to residents and businesses in the ASBS 29 drainage area.

Specifically, these smart gardening and water conservation methods include:

e Vegetated Swales—Biofiltration BMPs reduce runoff velocities, which allows sediment
and other pollutants to settle out (SDRWQCB, 2013a); biofiltration also absorbs nutrients
and reduces peak runoff velocities;

¢ Bioretention Systems (Rain Gardens)—These landscaping features are adapted to treat
storm water runoff on-site, and are typically applied to small sites; they function as soil-
and plant-based filters that remove pollutants through a variety of physical, biological,
and chemical treatment processes;

¢ Revegetation—Ornamental vegetation is replaced with native, drought-resistant
vegetation, providing soil cover to reduce erosion, water use, and runoff; and
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e Water Conservation—Expanded conservation programs aim to conserve water and
prevent pollution by reducing the runoff entering the storm drain system; these include
residential rainwater harvesting rebates, greywater information, resources for California-
friendly landscape plants, residential water survey, and water conservation rebates and
incentives, such as turf conversion and rebates for smart-irrigation controllers.

4.1.8 Education and Outreach

The City has multiple approaches to educating its residents, visitors and industry on ways to
prevent pollution and protect local waterways within the ASBS 29 drainage area. Following are
some elements and examples of how these programs are implemented.

Think Blue—The "Think Blue" outreach program works to educate residents, business owners,
and industry leaders about the effects of storm water pollution and steps everyone can take to
protect the environment. Think Blue works with community-based organizations and other
government agencies to promote storm water pollution prevention. Information on general
practices and impacts on water quality are available through guidebooks on the following topics:

- Wash water and irrigation runoff - Pet waste disposal

- Construction activities - Integrated pest management

- Trash storage and disposal - Landscaping (green waste, pesticide
- Vehicle maintenance use, and erosion prevention)

Project SWELL (Stewardship: Water Education for Lifelong Leadership)—This program is
a school-based science curriculum that teaches children (through classroom presentations)
about the importance of the region's waterways and how to understand and improve their
condition (City, 2013f). It is administered through a partnership of the City, the San Diego
Unified School District, and San Diego Coastkeeper (Coastkeeper).

Partnership with Coastkeeper—The City, in a partnership with Coastkeeper and SIO,
developed full-color trifold brochures about the La Jolla ASBS with general information on ASBS
issues, marine protected areas information, and pollution prevention practices for local
businesses and residents. Approximately 2,000 brochures were distributed in 2006 to the
community, and the brochure continues to be available to the public. (La Jolla Shores
Watershed Management Group, 2008). At the City’s Kellogg Park, Coastkeeper worked with
The Friends of Kellogg Park to develop ASBS content for a permanent lithocrete (crushed glass
in concrete) map installed in the concrete boardwalk. The map is an educational tool for the
visitors of La Jolla Shores; provides information on the area’s ecological, cultural, and
conservation aspects; and easily and accessibly raises ASBS awareness.

Publically Available Data—Historical and current data are available to the public through the
Southern California Coastal Ocean Observing System, which maintains a website with user-
friendly interfaces and products (such as Google maps) to display coastal data interactively.
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Enhance Education and Outreach—Based on results of an effectiveness survey and
changing regulatory requirements, the City distributed information about minimum BMPs
(including LID descriptions) through the public information processes of the City’s Development
Services Department, including BMP and LID descriptions. This information is available to
anyone seeking development permits or information about development opportunities in the
City. The Storm Water Division actively distributes fact sheets about BMP requirements as part
of its code compliance and inspection functions, and makes this information available on the
Division’s Website and, as communication needs are refined, via other outlets.

4.1.8.1 Posted Requirements, Public Signage and Notifications

Signs or other appropriate measures are placed throughout the parks, beaches and visitor
centers that inform and educate the public of any applicable requirements of the General
Exception and identify the ASBS boundaries.

City of San Diego regulation signs that prohibit alcohol use, glass containers, smoking, littering,
disturbing noises, and overnight sleeping, camping, or parking are placed at beaches, cliffs,
walkways, park areas, and adjacent parking lots within the ASBS 29 drainage area. These
regulation signs also explain restrictions on beach fires and pets.

At Kellogg Park, 22 regulations are posted at the corners of the park that have access to the
grassy areas, at picnic areas, at all but one beach entrance (behind Lifeguard Tower 32), and at
the small vessel boat launch at the end of Avenida de La Playa. Additionally, “No Littering” and
“Clean up After Your Pet” signs are posted at Cliffridge Park. At Allen Field, all organized
activities must be coordinated through La Jolla Youth, Inc., which conveys to users, along with
signage at the park, the prohibition of litter. Dogs are also prohibited at Allen Field.

4.1.8.2 Posted ASBS Boundaries

A large lithocrete map depicting the coastal waters of the ASBS is featured at Kellogg Park/La
Jolla Shores Beach Park, between the playground and the bathrooms, at the southern end. It
depicts the intertidal, nearshore, and offshore species of the ASBS, as well as ASBS
boundaries, coastal geologic features, and geographic coordinates of the area, all designed for
pedestrian access.

Species found in the ASBS are represented on the lithocrete map by their physical features, as
shown in Figure 4-1, and are numbered to correspond with photographs on a board near the
water fountains at the restroom facilities. This numbering system is also used in the children’s
play structure to promote further ASBS education.

Page 4-10



City of San Diego

Final Compliance Plan

La Jolla Area of Special Biological Significance
September 20, 2014

Figure 4-1: Portion of the Lithocrete Map at La Jolla Shores Beach

Preservation of the marine environment is encouraged through placards within and around the
lithocrete map that inform visitors of the locations of the preserves and of the regulation that
“nothing may be disturbed or taken without a permit; plant and invertebrate, water quality,
archeological and cultural resources protected by law.”

The southern end of Kellogg Park has a children's playground with swings and a play structure
on the sand. The structure incorporates aspects of environmental education and stewardship of
the ASBS, and also teaches ocean safety through interactive informational displays of the ASBS
and local marine life.

At the La Jolla Shores small vessel boat launch (see Section 2), signs provide notice of the La
Jolla Underwater Park and Ecological Preserve and the La Jolla State Marine Conservation
Area, and specify the state restrictions for the area. The lifeguard station at La Jolla Shores
Beach has a large sign on its eastern wall that describes in detail the La Jolla Underwater Park
and a map of that shows the ASBS boundaries (Figure 4-2).
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Figure 4-2: Sign Posted at La Jolla Shores Beach Lifeguard Station

4.1.9 Management of Pesticides and Other Chemicals

The City’s integrated pest management program provides resources and educational
information on pest control and proper lawn care to reduce the use of pesticides throughout the
City. The City encourages using native plants in landscaping to reduce pesticide, fertilizer and
water usage within the ASBS 29 drainage area. The City promotes the following tips to maintain
a healthy yard with minimal fertilizers, herbicides, insecticides, or other chemicals:

e When fertilizing, use no more than 3—6 pounds of nitrogen per 1,000 square feet per
year;

e Routinely inspect and repair sprinkler heads;

e Aerate lawns annually and remove thatch if it exceeds 2 inch;

e Plant grass species that do well in the area;

e Irrigate deeply and infrequently; and

e Cut only one-third to one-half of grass height at each mowing and keep lawnmower
blades sharp.
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The City collaborates with the University of California’s Agriculture and Natural Resources
Statewide Integrated Pest Management Program (UC IPM). This program provides extensive
online resources about home and landscape pests, weeds and pesticides. The program also
provides online training, events and workshops on pesticide safety. UC IPM offers interactive
tools (such as weather models) to help plan and to base pest management decisions on site
conditions.

The City also works with the County of San Diego to promote the safe use of pesticides at their
parks and recreation facilities and to promote the use of effective biocontrol measures. If
pesticides must be used, the City offers these tips to reduce their effects on local waterways
(City, 2013a):

e Choose an insecticide based on the targeted pest, preferably the least toxic option;

e Don’t apply pesticides indoors to areas that will be washed with water or where food is
prepared or stored;

e Determine the right amount of pesticide to purchase and use;

e Don’t over-water after applying outdoor pesticides;

¢ Never let pesticide runoff flow into storm drains;

e Don’t apply indoor pesticide into or near floor drains or sinks;

e Use spot treatments whenever possible;

e Don’t apply pesticides outdoors when rain is forecast or when it is windy; and

e Don’t apply pesticides on paved areas.

4.1.10 Enhanced Implementation of Low-Impact Development Through
Land Development Code Amendments

SUSMP and Land Development Code ordinances outline low-impact development (LID)
requirements that minimize impervious surfaces and promote infiltration and evaporation of
runoff using natural filters, which mimic the natural hydrologic functions. Retained water can
also be used for reuse. In some cases, existing City Land Development Codes and policies
create barriers to LID. Updating City development codes, in this instance, has been a multiple-
year process that began with a pilot study that assessed opportunities to implement LID
measures.

The City’s Storm Water Division undertook a review of the City’s Municipal Code, ordinances
and policies to identify opportunities to facilitate using LID storm water management measures.
The review identified and prioritized opportunities for storm water LID site planning and design
implementation within the ASBS 29 drainage area, and recommended amendments to the City’s
current policies and codes. Amending these policies and the Land Development Code will
enhance LID implementation for both new development and redevelopment by amending
zoning, which is expected to better control pollutant sources. The next step is to proceed with
the City’s discretionary review process to codify the accepted recommended changes.
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In FY 14-15, the City gathered input from the following City and stakeholder groups:

e Code Monitoring Team.

e Technical Advisory Committee.

e Community Planners Committee.
e Planning Commission. and

e City Council (final City approval).

Once the City process has been completed, the California Coastal Commission will review the
proposed code changes for approval and application within the Coastal Zone, which is
anticipated to take 15—18 months.

4.1.11 Land Development Code and Enforcement

This BMP is a catch-all category for updating required minimum BMPs as standards based on
the requirements of the new MS4 Permit. The City is currently updating its minimum BMPs and
prohibitions for residential, commercial and industrial uses.

41111 Construction Activities

The Construction General Permit applies to any construction project in the ASBS 29 drainage
area that disturbs one or more acres of soil, or disturbs less than one acre but is part of a larger
common plan of development that in total disturbs one or more acres. Such projects are
required to obtain coverage under the General Permit for Discharges of Storm Water
Associated with Construction and Land Disturbance Activities, Order 2009-0009-DWQ
(SWRCB, 2009) (Construction General Permit).. This permit requires developing and
implementing a SWPPP that contains a plan to prevent erosion and control sediment delivery to
the MS4. The SWPPP must list BMPs that the discharger will use to treat or minimize storm
water runoff and specify the placement of those BMPs. These regulations help control sediment
discharge from construction activities.

The City’s Storm Water Standards Manual (City, 2012b) specifies permanent and construction-
phase storm water quality requirements for the following project types and phases:

e Private projects processed through the City’s Development Services Department, and

e Capital improvement projects processed through the City’s Engineering and Capital
Projects Department.

The Storm Water Standards Manual further guides developers in selecting, designing and
incorporating BMPs that help address construction erosion and sediment control.

The JURMP specifies construction-related BMPs that are required for activities associated with
operations and maintenance.
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4.1.11.2 Coastal Bluffs and Open Space Areas

Development on coastal bluffs is subject to the environmentally sensitive land regulations in the
City Municipal Code, which are intended to “assure that development occurs in a manner that
protects the overall quality of the resources and the natural and topographic character of the
area, encourages a sensitive form of development, retains biodiversity and interconnected
habitats, maximizes physical and visual public access to and along the shoreline, and reduces
hazards due to flooding in specific areas while minimizing the need for construction of flood
control facilities” (City, 2012d). Private property owners in the ASBS 29 drainage area are
responsible for assessing their property’s erosion problems and taking appropriate protection.

4.2 Implemented Structural BMPs

This section describes the structural BMPs, including LID measures that are currently in use by
the City. To control storm water discharge to the MS4 during a design storm*, dischargers must
first consider using on-site LID practices to infiltrate, use or evapotranspire storm water runoff.

LID emphasizes conservation and use of on-site natural features to protect water quality. LID
can significantly increase the protection of water quality by using engineered, small-scale
controls that replicate the pre-development hydrologic regime of watersheds by infiltrating,
storing, evaporating, and detaining runoff close to its source. The City developed the LID Design
Manual (City, 2011) to provide guidance for planning, designing and implementing LID BMPs for
street improvement, new public streets and development and redevelopment of city parks and
recreation facilities. The Design Manual provides clear guidance to planners, design engineers,
plan reviewers, inspectors, and maintenance staff for designing and implementing LID practices
and for tailoring design standards and recommendations to the unique climate and geography of
the San Diego area, including the ASBS 29 drainage area.

Structural BMPs are built into the development at the site scale, and large-scale structural
BMPs receive flows from neighborhoods or regions and often serve the dual purpose of both
flood control and groundwater recharge. These BMPs are often in public spaces and can be co-
located in parks or green spaces.

Figure 4-3 provides an overview of all implemented structural BMPs in the ASBS 29 drainage
area. Structural BMPs are described in Sections 4.2.1 through 4.2.3.

4.2.1 Low-Flow Diversions

In 1997, storm drain outfalls along the coastline were inventoried and prioritized by their
potential for human contact with flow from the drain (i.e., flow crossing the beach). Outfalls were
labeled by street name location, and those with high or medium contact potential were studied
to determine the feasibility and cost of diverting low flows to the wastewater collection system.

4 A design storm is a storm event of a specified size that is used to determine the required treatment
capability of a BMP based on calculated runoff volumes and peak discharge rates.
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Low-flow diversions are structures that redirect dry weather urban runoff into the sanitary sewer
system, where the runoff then receives the same treatment as sewer water. The City has
installed low-flow storm drain diversion systems in phases to serve the coastlines of the La
Jolla, Pacific Beach and Ocean Beach areas. Installation of dry weather flow diversions is a
BMP implementation strategy to meet the General Exception’s prohibition of dry weather flows
and reduces loading of pollutants by capturing and treating runoff.

The City has nine low-flow diversions installed within the ASBS 29 drainage area, as shown in
Figure 4-3. The locations of installed low-flow diversions are:

e Corner of Spindrift Avenue and Roseland,

¢ Avenida de la Playa and Paseo del Ocaso,

e Vallecitos and Camino del Oro,

e Along Camino del Oro near La Jolla Shores Drive,
e 8555": El Paseo Grande,

e 7920 Princess Street,

e 1624 Torrey Pines Road,

e Corner of Torrey Pines Road and Charlotte, and

e Corner of Camino del Oro and El Paseo.

The City will monitor low-flow diversion measures on the downstream side of the diversion to
verify zero flow beyond the diversion and into ASBS 29.

4.2.2 Low Impact Development “Green Lot” Project at Kellogg Park

At Kellogg Park, the City has implemented the Green Lot Retrofit Project to allow infiltration of
urban runoff by replacing a portion of the conventional asphalt in the parking lot with porous
pavement and other infiltration areas. The northern and southern ends of the parking lot were
replaced with porous pavement, and the western perimeter was upgraded with a decomposed
granite planter area that runoff can flow into and infiltrate. The parking lot is also planter-bed-
landscaped with native, drought-tolerant vegetation. This retrofit project addresses potential
water quality problems by reducing and treating runoff flows and discharges to ASBS 29 via
infiltration and retention.

4.2.3 Treatment Control Best Management Practices

TCBMPs are permanent storm water treatment features that are incorporated into the design of
newly developed or redeveloped properties, and are installed to meet the City’'s SUSMP
requirements. Currently, there are 10 private TCBMP projects in the ASBS 29 drainage area,
each with varying numbers and types of BMPs (see Figure 4-3 and Table 4-2). The types of
TCBMPs within the ASBS 29 drainage area include vegetated swales, drainage inserts, filtration
systems, and infiltrations basins/trenches.

A vegetated swale is a broad, shallow channel with a dense stand of vegetation covering the
side slopes and bottom (USEPA, 1999). They are designed to trap particulate pollutants
(suspended solids and trace metals), promote infiltration and reduce the flow velocity of storm
water runoff (USEPA, 1999). Drainage inserts are manufactured filters or fabric placed in a drop
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inlet to remove sediment and debris (CASQA, 2003). Filtration systems treat storm water runoff
by using various types of filtration media including sand, vegetation, and/or some other
absorptive filtering media. An infiltration trench is a long, narrow, rock-filled trench with no outlet
that receives storm water runoff. Runoff is stored in the void space between the stones and
infiltrates through the bottom and into the soil matrix (CASQA, 2003). An infiltration basin is a
shallow impoundment that is designed to infiltrate storm water. Infiltration basins use the natural
filtering ability of the soil to remove pollutants in storm water runoff (CASQA, 2003).

Table 4-2: Treatment Control Best Management Practices in ASBS 29 Drainage Area

Number of BMPs by Type
Infiltration
Drainage | Filtration | Grass/Vegetated Basin or
Project Name Insert Systems Swale Trench
Arellano Grading/Paul 1
Residence

Bondy Residence
Chenango Residence

Hawley Residence
Hazard Residence — — — 1

Liu Residence
Mashayekan Residence
Rosen Residence

Schroeder Residence

Spindrift Drive Residence (04) — — 1 —

~N| =
I
|
|

—_ | - -
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Figure 4-3: Structural Best Management Practices Implemented in ASBS 29
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4.3 Planned Continuation of Existing Best Management Practices

The Scripps Watershed CLRP was prepared and submitted to the SDRWQCB in 2012 and
updated in 2013 (City, 2013d). The CLRP was developed as an integrated water quality plan
that combines multiple permit-based and voluntary strategies and BMPs into a comprehensive
approach to compliance with the Bacteria TMDL (SDRWQCB, 2010). The CLRP also integrates
considerations for addressing General Exception regulations for the Scripps Watershed (a
portion of the Mission Bay WMA) and the adjacent ASBS 29.

The City, as the sole responsible party in the Scripps Watershed (except for UCSD), will use the
CLRP to develop watershed implementation programs, evaluate their effectiveness, and make
adjustments over the anticipated 20-year implementation period of the Bacteria TMDL. The
prioritization process for implementing BMPs carefully considers many factors, including
feasibility, cost-effectiveness, social and other impacts, and the potential to reduce pollutant
loads. These factors have been considered and analyzed as part of the CLRP development
process for each individual management practice. Prioritization allows earlier implementation of
the BMPs that have the highest feasibility, highest cost-effectiveness and greatest potential to
reduce loads. The forthcoming Mission Bay Watershed WQIP (due in June 2015) will
incorporate the CLRP, and will supersede and serve as the CLRP upon its adoption by the
SDRWQCB.

Water quality target levels for BMP design in the General Exception are (a) Table B,
Instantaneous Maximum Water Quality Objectives in Chapter Il of the Ocean Plan, or (b) a
90 percent reduction in pollutant loading during storm events for the City’s total discharges.

The Scripps Watershed CLRP made recommendations regarding non-structural and structural
BMPs for load reductions in the watershed, a subset of which are applicable to BMP
recommendations for the La Jolla Watershed required by the General Exception. However,
when the dilution factor of 12.6:1 (see Section 3.2) is incorporated into the CLRP analysis, the
results indicate that the necessary pollutant load reductions required by the General Exception
are being achieved by the non-structural and structural BMPs currently implemented by the City.
Based on these results, no further non-structural or structural BMPs are necessary. However,
currently implemented BMPs are planned to continue at their current level. Furthermore, based
on the requirement of the General Exception to cease all dry weather discharges, the currently
installed low-flow diversions and non-structural BMPs were implemented by the compliance
date of September 20, 2013.
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5.0 Compliance and BMP Implementation Schedule

5.1 Compliance and Implementation Schedule

Based on data collected under the Bight ‘08 and Bight *13 Regional Monitoring Surveys, the La
Jolla ASBS Dilution Study (discussed in Section 3.2), and analysis provided in the Scripps
Watershed CLRP (discussed in Section 4.0), the City’s current level of non-structural and
structural BMP implementation complies with the General Exception requirement to protect
natural water quality. Low-flow diversions currently installed at nine locations are intended to
eliminate non-storm water discharges to ASBS 29. The implementation schedule deadlines for
the City, in accordance with the General Exception, are as follows:

e March 20, 2012:

— Non-authorized discharges to ASBS 29 were effectively prohibited.
(complete)

e September 20, 2013:

— The City submitted a Draft ASBS Compliance Plan for ASBS 29 to the
SWRCB Executive Director and the SDRWQCB Executive Officer.
(complete)

— Non-structural controls were implemented. (complete)

e September 20, 2014:

— The City shall submit the Final ASBS Compliance Plan for ASBS 29 with a
schedule for structural controls based on the results of monitoring runoff and
receiving water. (on schedule)

e March 20, 2018:

— Dischargers must comply with the requirement that their discharges into the
affected ASBS maintain natural ocean water quality (within the 85" percentile
threshold of reference water quality data and pre-storm levels). If results
exceed this threshold, see the flowchart in Figure 5-1 for appropriate actions.
(on schedule)

The City has met the compliance dates for prohibiting non-authorized discharges to ASBS 29
and implementing non-structural controls. To continue compliance with the General Exception,
the City plans to maintain and implement existing BMPs as described in Section 4, and to
continue monitoring in the ASBS per the General Exception.

According to Section I.A.2 of the General Exception, the Compliance Plan is to be included in
the discharger's WQIP (equivalent to a SWMP or SWPPP). The City shall submit the Final
WQIP for the Mission Bay WMA on June 27, 2015, which will include this Compliance Plan.
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Compare receiving water post-storm sample concentration to the 85%
threshold of reference sample concentrations

Compliance with natural water
quality

yes 1

Compare receiving water post-storm to pre-storm sample concentration

Receiving water sample similar to
local background — No action

yes 1

Resample receiving water pre and post-storm (during the next feasible storm
event) and analyze per Water Board approval

Compliance with natural water
quality

Receiving water sample similar to
local background — No action

yes 1

*Note: When an exceedance of natural water quality occurs, the discharger must comply with
Section I.LA.2.h (for permitted storm water) or Section 1.B.2.C (for non-point sources). Note, when

sampling data are available, end-of-pipe effluent concentrations will be considered by the Water
Boards in making this determination.

Source: General Exception, Attachment 1
Figure 5-1: Flowchart to Determine Compliance with Natural Water Quality
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5.2 Required Reporting of Water Quality Exceedances

If the results of receiving water monitoring (described in Section 1V.B of the General Exception)
indicate that wet weather discharges that include storm water are causing or contributing to an
alteration of natural water quality in the ASBS, the City must submit a report to the SDRWQCB
within 30 days of receiving the analytical results. (See Figure 5-1 for determining compliance.)

The report must:

e |dentify the constituents in storm water that alter natural water quality and the potential
sources of those constituents;

e Describe BMPs that are currently being implemented, BMPs that are identified in the
ASBS Compliance Plan for future implementation, and any additional BMPs that may be
added to the ASBS Compliance Plan to address the alteration of natural water quality;
and

¢ Include a new or modified implementation schedule.

Within 30 days of approval of the report by the SDRWQCB, the City must revise its ASBS
Compliance Plan to incorporate any new or modified BMPs that have been or will be
implemented, the implementation schedule, and any additional monitoring required. Non-
structural BMPs must be implemented within one year of the approval (by the SWRCB or
SDRWQCB) of the revised ASBS Compliance Plan. Structural BMPs must be implemented as
soon as practicable.

As long as the City has complied with the procedures described above and is implementing the
revised ASBS Compliance Plan, the City is not required to repeat the same reporting procedure
for continuing or recurring exceedances of natural ocean water quality conditions that are due to
the same constituent.

5.3 Modifications of This Compliance Plan

The ASBS Compliance Plan is a dynamic document that may be edited or updated as needed.
Any updates, alterations, modifications, or amendments to the document must be submitted to
the SDRWQCB for its approval. The plan will be modified when changes occur that directly
affect the purpose (Section 1.2), receiving water quality conditions (Section 5.2), or activities of
this ASBS Compliance Plan.

This section provides the procedure for notifying the SDRWQCB of any technical changes that
the City seeks to make and for seeking a formal modification. This section is not intended to be
an exhaustive review of all aspects of modification, but is meant to provide a basis for updating
or modifying this plan in a manner that recognizes the plan’s objective of protecting natural
water quality in ASBS 29. A modification to this document is intended to be an efficient
mechanism for notifying the SDRWQCB of a proposed change to the plan set forth in this
document and for providing data to support the change.
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A proposed modification shall include:

e A narrative justification that describes in detail all changes and the reasons they are
necessary; and

e A form that includes, at a minimum, a summary of or an excerpt from the
modified (new) text and information, and the previous text and information, with
their location(s) in the document.

With the narrative justification, the City shall:

e Submit a cover letter on the agency’s letterhead, signed by a City representative;
e Describe the changes;
e Discuss and justify the necessity for the change(s); and

e Identify and explain how the implications of the modification will affect
components of the ASBS Compliance Plan.

The City must submit one signed original copy of the modification documents to the SDRWQCB
Executive Officer to maintain its compliance status.

5.3.1 Non-Substantive Revisions

Non-substantive revisions are changes that do not affect the purpose of the ASBS Compliance
Plan but relate to matters addressed in the requirements of Section 1.A.2 of the General
Exception. Examples of such non-substantive changes include, but are not limited to:

e Typographical errors in the ASBS Compliance Plan or underlying documentation; and

e Change in department name, where there is no change in ownership or
responsibility.

The City shall give the SDRWQCB notice of such non-substantive changes promptly in writing
whenever the need for a non-substantive revision is recognized. An addendum sheet to the
document shall summarize all updates to the ASBS Compliance Plan and shall be provided to
the SDRWQCB. Although non-substantive revisions do not require approval of the SDRWQCB,
it may reply, indicating agreement or disagreement that the change is non-substantive. All non-
substantive modifications will be included as part of the modification summary for the next
following formal modification.

5.3.2 Alteration of Natural Water Quality and Non-Storm Water Flows

As discussed in Section 5.2, monitoring results that indicate that wet weather MS4 discharges
cause or contribute to an alteration of natural water quality shall be reported to the SDRWQCB
within 30 days. Within 30 days of approval of the report by the SDRWQCB, the City shall revise
its ASBS Compliance Plan, as described in Section 5.3.
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If applicable, the revised ASBS Compliance Plan shall describe the measures by which non-

storm water discharges will be eliminated and any interim measures that will be employed to
reduce non-storm water flows until the final measures have been implemented.
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DRAFT TECHNICAL MEMORANDUM

Summary of Literature Review, Bacteria Source Identification
March 12, 2012
Prepared by: Armand Ruby Consulting in Association with AMEC

This Technical Memorandum summarizes work performed under Task 2, Literature Search and
Data Review, for the County of San Diego Bacterial Indicators Source Identification Services
Project. The work was overseen by a workgroup of San Diego County Stormwater Copermittee
representatives, and included communication with scientists who have expertise in bacteria
source tracking and identification. The literature review focused on identifying and summarizing
studies that quantify sources and sinks for bacterial constituents in urban watersheds, and was
international in scope.

The work products delivered for this task include this technical memorandum, a separate
spreadsheet summary of each study/report reviewed, and a compilation of reviewed
studies/reports on the AMEC ftp site:
ftp://ftp.mactec.com/Incoming/Copermittee%20Bact%20L it%20Review/

The entries in this memorandum are ordered alphabetically by last name of primary author. Each
entry begins with the study number (for cross-referencing back to the spreadsheet matrix),
followed by the study title. Web links are provided when available.

A number of studies were found that contained information on indicator bacteria but did not
include specific information related to source identification within urban watersheds. These
studies are summarized as NSC (Not Source Characterization) studies, beginning on p. 53.

The “Bacteria Source ID Lit Review Matrix” Excel workbook contains the following
worksheets:

e The “Source ID Studies Summary Table” worksheet contains summaries of all studies
reviewed and found to have useful information on bacteria sources; for each of these
studies, any identified sources are indicated as Probably, Potential, Low or Suspected
(see “Legend” worksheet for definitions)

e The “# Citations by Source” worksheet contains a tally of the numbers of studies with
identified information on each source type

e The “Sources Summary Table” worksheet contains condensed summaries of the studies
that have information on each particular source type

e The “Data Summary Table” worksheet contains brief summaries of study data (this is a
work in progress)

e The “NSC Studies” worksheet provides summaries of the NSC (Not Source
Characterization) studies


ftp://ftp.mactec.com/Incoming/Copermittee Bact Lit Review/�

56 - Human and bovine adenoviruses for the detection of source-specific fecal pollution in
coastal waters in Australia

Warish Ahmed, A. Goonetilleke, and T. Gardner
http://eprints.qut.edu.au/37690/1/Human_and_bovine_adenoviruses_for_the detection_of sourc
e-specific_fecal pollution_in_coastal waters_in_Australia.pdf

Purpose - To enhance the scientific foundation for preemptive public health warnings, examine
the relationship between rainfall and beach indicator bacteria concentrations using five years of
fecal coliform data taken daily at 20 sites in southern California.

Results - There was a clear relationship between the incidence of rainfall and reduction in beach
bacterial water quality in Los Angeles County. Bacterial concentrations remained elevated for
five days following a storm, although they generally returned to levels below state water quality
standards within three days. The length of the antecedent dry period had a minimal effect on this
relationship, probably reflecting a quickly developing equilibrium between the decay of older
fecal material and the introduction of new fecal material to the landscape.

Sources:

Probable —Septic (human waste), bovine (domestic animals), animal farms (agriculture),
Potential -

Possible -

31 - Evaluation of Multiple Sewage-Associated Bacteroides PCR Markers for Sewage
Pollution Tracking

Warish Ahmed, A. Goonetilleke, D. Powell, and T. Gardner
http://eprints.qut.edu.au/29217/1/c29217.pdf

Purpose - The host specificity of the five published sewage-associated Bacteroides markers (i.e.,
HF183, BacHum, HuBac, BacH and Human-Bac) was evaluated in Southeast Queensland,
Australia by testing fecal DNA samples (n = 186) from 11 animal species including human fecal
samples collected via influent to a sewage treatment plant (STP).

Results - For the 5 sewage-associated markers tested in this study, the HF183 marker performed
better than others. This marker showed 99% specificity to distinguish between the sources of
human and animal fecal pollution. The performance of the five markers in terms of specificity
was HF183 > BacHum > BacH > Human-Bac > HuBac.

78 - Detection and source identification of faecal pollution in non-sewered catchment by
means of molecular markers host-specific

Warish Ahmed, D. Powell, A. Goonetilleke, and T. Gardner
http://s3.amazonaws.com/publicationslist.org/data/w.ahmed/ref-23/WST%20Article.pdf
Purpose - To validate the previously published host-specific PCR markers (i.e. HF183, HF134,
CF128, BacCan and esp) for the detection of sources of faecal pollution by testing a large
number of faecal samples from 13 host groups in Southeast Queensland, Australia.
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Results - All 197 faecal samples (100%) from the 13 host groups were positive for general
Bacteroides. Of the 42 (i.e. 30 sewage and 12 septic samples) sewage/septic samples tested, all
were positive for the human-specific HF183 and HF134 Bacteroides markers. The HF183
marker could not be detected in any faecal samples from animal host groups suggesting that the
suitability of this marker to detect human faecal pollution. In contrast, the HF134 marker was
detected in 7 (35%) samples from dogs. The presence of this marker in dogs could be due to the
transfer of faecal bacteria between human and their companion pets (Dick et al. 2005).

79 - Evaluation of Bacteroides markers for the detection of human faecal pollution

Warish Ahmed, J. Stewart, D. Powell, and T. Gardner
http://onlinelibrary.wiley.com/doi/10.1111/j.1472-765X.2007.02287 .x/pdf

Purpose - Evaluating the specificity and sensitivity of human-specific HF183 and HF134
Bacteroides markers in various host groups and their utility to detect human faecal pollution in
storm water samples collected from non-sewered catchments in Southeast Queensland, Australia.

Results - The specificity and sensitivity of the HF183 and HF134 Bacteroides markers was
evaluated by testing 207 faecal samples from 13 host groups, including 52 samples from human
sources (via sewage and septic tanks). Polymerase chain reaction analysis of these samples
revealed the presence/absence of HF183 and HF 134 across these host groups, demonstrating
their suitability for distinguishing between human and animal faecal pollution. The HF183
marker was found to be more reliable than that of HF134, which was also found in dogs.

35 - Quantitative PCR assay of sewage-associated Bacteroides markers to assess sewage
pollution in an urban lake in Dhaka, Bangladesh

Warish Ahmed, R. Yusuf, I. Hasan, A. Goonetilleke, and T. Gardner
http://eprints.qut.edu.au/37689/1/Quantitative PCR_assay of sewage-

associated Bacteroides_markers_to_assess_sewage pollution_in_an_urban_lake in_Dhaka, Ba
ngladesh.pdf

Purpose - To assess the magnitude of sewage pollution in an urban lake in Dhaka, Bangladesh 34
by using Quantitative PCR (gPCR) of sewage-associated Bacteroides HF183 markers.

Results — From the 20 water samples tested, 14 (70%) and 7 (35%) were PCR positive for the
HF183 and CF128 markers, respectively. The high numbers of enterococci and the HF183
markers indicate sewage pollution.

Sources:

Probable - Slum-like establishments (human waste), MS4 Infrastructure (human waste),
Potential -

Possible — Dogs and cows
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139 - Coastal water quality impact of storm water runoff from an urban watershed in
Southern California

Jong Ho Ahn, S.B. Grant, C.Q. Surbeck, P.M. DiGiacomo, N.P. Nezlin, and S. Jiang
ftp://ftp.sccwrp.org/pub/download/DOCUMENTS/TechnicalReports/528 B03_WQ_Appendix_|
.pdf

Purpose - Assess the coastal water quality impact of storm water runoff from the Santa Ana
River, which drains a large urban watershed located in southern California. This is the first wet
weather study to examine the linkage between water quality in the surf zone -- where routine
monitoring samples are collected and most human exposure occurs -- and water quality offshore
of the surf zone.

Results - Storm water runoff from the Santa Ana River negatively impacts coastal water quality,
both in the surf zone and offshore. However, the extent of this impact, and its human health
significance, is influenced by numerous factors, including prevailing ocean currents, within-
plume processing of particles and pathogens, and the timing, magnitude and nature of runoff
discharged from river outlets over the course of a storm.

Sources:

Probable - Slum-like establishments (human waste), MS4 Infrastructure (human waste),
Potential -

Possible — Dogs and cows

17 - Lower San Luis Rey River Bacteria Source Identification Study

AMEC, UNC, City of Oceanside, SCCWRP, and USC

Purpose - The goal of the Project was to identify hot spots of fecal indicator bacteria; identify
potential sources and prioritize those sources and locations for future bacteria reductions through
management measures.

Results - There is evidence of the human-related bacterial sources throughout the river system.

Sediment in the river mouth is a contributing source of fecal bacteria to the water column when
the river mouth is closed to tidal exchange. The resident gull population was a probable source
of fecal bacteria in the river mouth. Additional, monitoring is needed to identify human sources.

Sources:

Probable - Non-specific source (human waste),

Potential-Gulls (secondary wildlife), soil, sediment and sand (seasonal),

Possible - Sewage infrastructure, mobile sources (human waste), domestic animals

43 - Monitoring and Mitigation to Address Fecal Pathogen Pollution along California Coast
Applied Marine Sciences, Inc., University of California Davis, California Department of Fish
and Game, and Marine Wildlife Veterinary Care and Research Center

Purpose - The goals of this research program were to use both laboratory and field approaches to
investigate issues related to water quality monitoring and mitigation of fecal pathogen pollution
along the central California coast.
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Results - The universal Bacteroidales marker was detected in all water samples (100%). The
human Bacteroidales marker was detected in 37% of samples, while the cow (8%) and dog (6%)
bacteroidales markers were detected in less than 10% of samples. Overall, Bacteroidales
concentrations ranged from 87-1.3 million gc/mL for universal markers, 45-17,268 gc/mL for
human markers, 3-92 gc/mL for cow markers, and 12-575 gc/mL for dog markers.

Sources:

Probable — Non-specific source (human waste),
Potential - Dogs and livestock,

Possible —

68 - Little Sac River Watershed Bacterial Source Tracking Analysis

Dr. Claire Baffaut, Dr. C.A. Carson, and W. Rogers
https://mospace.umsystem.edu/xmlui/bitstream/handle/10355/3029/L.ittleSacBacterial.pdf?seque
nce=1

Purpose - To identify the sources of bacteria found in the Little Sac River using rep-PCR
analyses of fecal material.

Results - The data show that the highest fecal coliform loads come from unknown sources,
geese, and human. Data show that sources differ by season but the magnitude of the
contamination is not significantly affected by season.

Sources:

Probable — Wastewater treatment plant, Geese (non-specific source)
Potential — Cattle and horses

Possible — Septic (sewage infrastructure)

117 - SOURCES OF POLLUTANTS IN WISCONSIN STORMWATER

R.T. Bannerman, D.W. Owens, R.B. Dodds, and N.J. Hornewer
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.176.2404&rep=repl&type=pdf
Purpose - Identification of critical source areas (streets, roads, parking lots, etc.) could reduce the
amount of area needing best-management practices in two areas of Madison, WI. Targeting
best-management practices to 14% of the residential area and 40% of the industrial area could
significantly reduce contaminant loads by up to 75%.

Results - Streets will probably be a critical source area in every land use. The majority of the
runoff loads for many contaminants may be from streets in residential and commercial land uses.
Parking lots are probably another critical source for commercial and industrial land uses. About
77% of the area in the commercial land use would have to be managed to control at least 75% of
the loads for all contaminants except fecal coliform bacteria.

Sources:
Probable — Sewer outfall, Street runoff (residential, commercial and industrial)
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Potential — Cattle and horses
Possible — Septic (sewage infrastructure)

82 - Tiered Approach for Identification of a Human Fecal Pollution Source at a
Recreational Beach: Case Study at Avalon Bay, Catalina Island, California

Alexandria B. Boehm, J.A. Fuhrman, R.D. Morse, and S.B. Grant
http://dornsife.usc.edu/labs/fuhrman/Documents/Publications/Tiered%20Approach.pdf

Purpose - In this study, a three-tiered approach is used to identify human and nonhuman sources
of FIB in Avalon Bay, a popular resort community on Catalina Island in southern California.

Results - Most of the FIB contamination along the shoreline of the City of Avalon is due to
sources inside the bay and, in particular, from the land side of the beach. During the 24-h survey,
the most contaminated shoreline sites exhibited a semi-diurnal FIB pattern in which the
concentrations increased during ebbing tides. The multiple instances of positive HF and HV
assay results at shoreline stations indicate that human fecal contamination exists in Avalon Bay.
The nuisance runoff and bird feces had the highest levels of FIB with TC, EC, and ENT
consistently near or above the upper limit of detection for water samples 24 192 MPN/100 mL.
With the exception of sample R101, pipe discharges from underneath the pier and wharf and the
cooling water boat discharge had relatively low levels of FIB. Sample R101 was take from a
broken pipe carrying gray water underneath the wharf and had TC and EC levels above our
detection limit of 24 192 MPN/100 mL and ENT levels of 10 462 MPN/100 mL, which is 100
times higher than the CDHS single-sample standard. City officials repaired this pipe in early
October. Subsurface water collected from within the five trenches had sporadically high levels of
FIB.

Sources:

Probable — Non-specific source (urban land use; human waste), MS4 Infrastructure (dry weather
runoff; human waste), birds (secondary wildlife), reclaimed water (leaking graywater pipe)
Potential —

Possible — Commercial/Industrial (boat cooling water, pier, and wharf discharges from pipes)

153 - Cross-Shelf Transport at Huntington Beach Implications for the Fate of Sewage
Discharged through an Offshore Ocean Outfall

Alexandria B. Boehm, B.F. Sanders, and C.D. Winant
http://www-ccs.ucsd.edu/~cdw/mypubs/109.pdf

Purpose - Evaluate the potential for internal tides to transport wastewater effluent from the
Orange County Sanitation District (OCSD) ocean outfall toward Huntington Beach.

Results - On the basis of these analyses, it remains unclear whether OCSD effluent impairs surf-
zone water quality. However, OCSD plume cannot be ruled out as a contributor to poor bathing-
water quality at Huntington Beach.
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131 - Source Tracking in Lake Darling Watershed

Janice Boekhoff
http://www.igsb.uiowa.edu/wgm/Publications/Reports/LakeDarlingFinalReport.pdf
Purpose - Determine the source of fecal contamination in Lake Darling and the surrounding
watershed.

Results - E. coli bacteria from most of the water samples at Lake Darling have been identified by
DNA ribotyping as coming from unknown sources of fecal contamination (75% of the water
samples had bacteria from unknown sources using the WHU library). More unknown source
classifications than known sources suggested the E. coli isolate library was either not large
enough or was not representative of all of the sources in the watershed.

Sources:

Probable — Secondary wildlife (cattle and swine), Wildlife (unknown)

Potential —

Possible — Commercial/Industrial (boat cooling water, pier, and wharf discharges from pipes)

83 - Detection of Genetic Markers of Fecal Indicator Bacteria in Lake Michigan and
Determination of Their Relationship to Escherichia coli Densities Using Standard
Microbiological Methods

Patricia A. Bower, C.O. Scopel, E.T. Jensen, M.M. Depas, and S.L. McLellan
http://aem.asm.org/content/71/12/8305.full.pdf+html

Purpose - Lake Michigan surface waters impacted by fecal pollution were assessed to determine
the occurrence of genetic markers for Bacteroides and Escherichia coli.

Results - Human-specific Bacteroides spp. were found at three of the nine beach sites tested.
Human-specific Bacteroides genetic marker is a sensitive measure of sewage contamination.
Sanitary sewage overflow samples taken in the suburban part of the watershed showed the
presence of cow-specific genetic marker, since the cow-specific primers do not differentiate
between types of ruminants, i.e., elk, deer, and cows.

Sources:

Probable — CSO and SSO (Sewage infrastructure; human waste)

Potential — Sanitary sewer infiltration into the storm drain (Sewage infrastructure; human waste),
Ruminant (wildlife; non-anthropogenic)

Possible — Sanitary sewer infiltration into the storm drain (Sewage infrastructure; human waste)

27 — Antibiotic Resistance Analysis of Fecal Coliforms to Determine Fecal Pollution
Sources in a Mixed-Use Watershed

Brian S. Burnes

http://www.springerlink.com/content/q321333891578x88/fulltext.pdf
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Purpose - Antibiotic resistance analysis was performed on fecal coliform (FC) bacteria from a
mixed-use watershed to determine the source, human or nonhuman, of fecal coliform
contamination.

Results - Human sources contribute a majority (>50%) of the baseflow FC isolates found in the
watershed in urbanized areas. Chicken and livestock sources are responsible for the majority of
the baseflow FC isolates found in the rural reaches of the watershed. Stormwater introduces FC
isolates from domestic (~16%) and wild (~21%) sources throughout the watershed and varying
amounts (up to 60%) from chicken and livestock sources. These results suggest that antibiotic
resistance patterns of FC may be used to determine sources of fecal contamination and aid in the
direction of water quality improvement.

Sources:

Probable — Urbanized watershed (human waste), cows and chickens (rural watershed)
Potential —Stormwater runoff,

Possible —

13 - Results from a Microbial Source-Tracking Study at Villa Angela Beach, Cleveland,
Ohio 2007

Rebecca N. Bushon, E.A. Stelzer, and D.M. Stoeckel

Purpose - The overall goal of the study was to provide NEORSD with source-tracking
information to aid in their understanding of elevated bacterial concentrations at Villa Angela
Beach in Cleveland Ohio. To understand these elevation concentrations, 13 source samples
(influent/effluent to sewage treatment plant, waterfowl feces from beach area, combined sewer
overflow, stormwater outfall) and 33 beach-area water and sand samples were analyzed for E
coli and 3 Bacteroides DNA markers

Results - Therefore, Btheta does not appear to be a useful human-associated marker for this
beach area. In the Lake, human source is not a likely contributor of fecal bacteria, however, the
gulls are a probable source. In Euclid Creek, there were strong signals of human sources on two
occasions and gulls were not present. The sand did not have human sources present and gull
sources were present in low concentrations.

Sources:

Probable -

Potential - Combined sewer overflow, influent/effluent to sewage treatment plant, waterfowl
feces from beach area,

Possible -

85 - Population structure, persistence, and seasonality of autochthonous Escherichia coli in
temperate, coastal forest soil from a Great Lakes watershed

Muruleedhara N. Byappanahalli, R.L. Whitman, D.A. Shively, M.J. Sadowsky, and S. Ishii
http://www.glsc.usgs.gov/_files/publications/population.pdf
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Purpose - In this study, undisturbed, forest soils within six randomly selected 0.5 m exclosure
plots (covered by netting of 2.3 mm mesh size) were monitored from March to October 2003 for
E. coli in order to describe its numerical and population characteristics.

Results - In this study, soil was found as a potential habitat for the persistent, perhaps resident, E.
coli populations in temperate conditions. While our studies showed that E. coli can occur in
temperate forest soils, albeit at low densities, it also had the ability to persist for extended periods
in these habitats, suggesting that it is not a transient organism in soil but perhaps part of the
natural microflora. Even if this is not the case, its population resiliency suggests that soil-borne
E. coli should be treated as background concentration in source and impact evaluation
investigations.

Sources:

Probable — Soil/Sediment/Sand (non-anthropogenic)

Potential —

Possible — Gull, deer, geese, terns (wrackline; non-anthropogenic)

84 - Ubiquity and Persistence of Escherichia coli in a Midwestern Coastal Stream
Muruleedhara Byappanahalli, M. Fowler, D. Shively, and R. Whitman.
http://aem.asm.org/content/69/8/4549.full.pdf+html

Purpose - Dunes Creek, a small Lake Michigan coastal stream that drains sandy aquifers and
wetlands of Indiana Dunes, has chronically elevated Escherichia coli levels along the bathing
beach near its outfall. This study sought to understand the sources of chronically elevated
Escherichia coli levels along the bathing beach near its outfall in Dunes Creek’s central branch.

Results - Water samples analyzed during the 1999 and 2000 monitoring seasons clearly
demonstrated that E. coli concentrations in Dunes Creek were significantly correlated with the
park’s beach water. Dunes Creek empties directly onto the state park’s only swimming beach,
indicating that the creek directly impacts bathing water quality. E. coli is common within the
stream basin, especially in submerged, margin, and wetted bank sediments, with numbers rapidly
decreasing landward beyond the banks. The relationship between E. coli concentration and
stream order suggests that excessive ditching and, consequently, non-point source input via
sediment transport are responsible for elevated E. coli density in the watershed.

Sources:

Probable — Soil/Sediment/Sand (non-anthropogenic)

Potential —

Possible — Non-specific source (groundwater; non-anthropogenic)

3 - Pismo Beach Fecal Contamination Source Identification Study; Final Report. Aug. 12,
2010

CAL POLY and City of Pismo Beach
http://www.coastalrcd.org/images/cms/files/PismoFinalReport-vl 4%5B1%5D.pdf
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Purpose - To identify biological sources of fecal contamination. Primary sources found were
bird fecal contamination.

Results - The data collected in this study clearly shows the main source of fecal contamination
on the beach is bird droppings near the pier. Nearly 40% of the E. coli strains collected in this
study matched bird fecal sources, and E coli strains with a pigeon-specific fingerprint were
collected. In addition, measuring the time since a tide last washed the part of the beach being
sampled was an excellent predictor of FIB count, indicating that deposition of fecal matter on the
beach itself was a predominate contamination mode.

Sources:

Probable - Bathers, dogs, pigeons (secondary wildlife)
Potential - Cows

Possible -

86 - Sourcing faecal pollution from onsite wastewater treatment systems in surface waters
using antibiotic resistance analysis

S. Carroll, M. Hargreaves, and A. Goonetilleke

http://eprints.qut.edu.au/4018/1/4018.pdf

Purpose - To identify the sources of faecal contamination in investigated surface waters and to
determine the significance of onsite wastewater treatment systems (OWTS) as a major
contributor to faecal contamination.

Results - Antibiotic resistance patterns (ARP) were established for a library of 717 known
Escherichia coli source isolates obtained from human, domesticated animals, livestock and wild
sources. The resulting ARP DA indicated that a majority of the faecal contamination in more
rural areas was nonhuman; however, the percentage of human isolates increased significantly in
urbanized areas using OWTS for wastewater treatment.

Sources:

Probable — Sewage infrastructure (onsite wastewater treatment systems; human waste)
Potential —

Possible —

28 - Faecal pollution source identification in an urbanising catchment using antibiotic
resistance profiling, discriminant analysis and partial least squares regression

Steven P. Carroll, L. Dawes, L., M. Hargreaves, and A. Goonetilleke
http://eprints.qut.edu.au/19108/1/c19108.pdf

Purpose - Antibiotic Resistance Patterns (ARP) were established for a library of 1005 known E.
coli source isolates obtained from human and non-human (domesticated animals, livestock and
wild) sources in an urbanising catchment in Queensland State, Australia. Discriminant Analysis
(DA) was used to differentiate between the ARP of source isolates and to identify the sources of
faecal contamination.
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Results - The resulting ARP (Antibiotic Resistance Patterns) DA (Discriminant Analysis)
indicated that a majority of the faecal contamination in the rural areas was non-human. However,
the percentage of human isolates increased significantly in urbanised areas using onsite systems
for wastewater treatment. The PLS regression was able to develop predictive models which
indicated a high correlation of human source isolates from the urban area.

Sources:

Probable - Urbanized watershed (human waste), agriculture, other (land use)
Potential —

Possible -

47 - Middle Santa Ana River Bacterial Indicator TMDL Data Analysis Report

CDM and Risk Sciences

Purpose - The primary goal of this study was "to develop an investigative strategy at the highest
priority sites, including site-specific or subwatershed-specific activities.”

Results — Analysis showed significant differences in the frequency with which molecular
markers for humans, dogs, and cattle were detected at the various source evaluation sites. The
sites with highest frequency of detection of host-specific markers included the Human marker at
Box Springs Channel and Chris Basin; Bovine marker at Anza Drain, Cypress Channel and San
Antonio Channel; and Domestic canine marker at Chris Basin, County Line Channel and Day
Creek. Where the universal marker was measured, it was a quantified at levels much higher than
the other measured markers, indicating the presence of many other sources of bacteria, e.g. birds,
rodents, small mammals and reptiles. Preliminary review of land use data indicates that bacterial
concentrations are positively correlated with degree of urban development and negatively
correlated with the proportion of agricultural acreage and open space in the area.

Sources:

Probable — Non-specific source (human waste; 1 of 13 sites), dogs(1 of 13 sites) and cows(3 of
13 sites), commercial/industrial (anthropogenic non-human source), residential, commercial, and
industrial (land use)

Potential -

Possible — Agriculture (anthropogenic non-human source),natural land use (non-anthropogenic)
natural and agricultural (land use)

127 - Densities of fecal indicator bacteria in tidal waters of the Ballona Wetlands, Los
Angeles County, California

John. H. Dorsey
http://www.freepatentsonline.com/article/Bulletin-Southern-California-Academy-
Sciences/151712972.html

Purpose - Densities of fecal indicator bacteria (FIB) represented by total coliforms, E. coil and
enterococci were measured within tidal channels of the Ballona Wetlands (Los Angeles County)
to see of the wetlands act as a sink or source for these bacteria and to measure increases in FIB
densities during wet weather.
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Results - Results suggest that the wetlands may act as a sink in that FIB densities tended to be
greater during flood flows into the wetlands, but less in water draining out of the system during
ebb flows. However, this condition was not consistently met, especially at stations farthest from
the tide gates. These sites could be reflecting increased FIB densities through regrowth within
sediments and other unidentified sources.

Sources:

Probable —Storm drains
Potential —

Possible -

181 - Reduction of fecal indicator bacteria (FIB) in the Ballona Wetlands saltwater marsh
(Los Angeles County, California, USA) with implications for restoration actions

John H. Dorsey, P.M. Carter, S. Bergquist and R. Sagarin
http://www.sciencedirect.com/science/article/pii/S004313541000388X/

Purpose - Determine FIB tidal dynamics within the wetland

Results - The wetlands act as both a source and sink for FIB depending on tidal conditions and
exposure to sunlight. Future restoration actions would result in a tradeoff — increased tidal
channels offer a greater surface area for FIB inactivation, but also would result in a greater
volume of FIB-contaminated re-suspended sediments carried out of the wetlands on stronger ebb
flows. As levels of FIB in Ballona Creek and Estuary diminish through recently established
regulatory actions, the wetlands could shift into a greater sink for FIB.

119 - FECAL COLIFORM AND STREPTOCOCCUS CONCENTRATIONS IN RUNOFF
FROM GRAZED PASTURES IN NORTHWEST ARKANSAS

D. R. Edwards, M.S. Coyne, P.F. Vendrell, T.C. Daniel, P.A. Moore, Jr., and J.F. Murdoch
http://www.pcwp.tamu.edu/docs/Ishs/end-
notes/Fecal%20Coliform%20and%20Streptococcus%20Concen-
0982758667/Fecal%20Coliform%20and%20Streptococcus%20Concentrations%20in%20Runoff
%20from%20Grazed%20Pastures%20and%20Northwest%20Arkansas.pdf

Purpose - Assess the effects of grazing, time of year, and runoff amounts on FC and FS
concentrations and to evaluate whether FCIFS concentration ratios are consistent with earlier
values reported as characteristic of animal sources.

Results - In general, FC and FS concentrations were not directly related to either treatment with
animal manure or presence of grazing cattle. Ratios of FC to FS concentrations varied widely
ranging from almost zero to more than 100. These data confirm earlier findings that FC/FS ratios
are not a reliable indicator of the source of FC and FS in the runoff.
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147 - FECAL-INDICATOR BACTERIA IN STREAMS ALONG A GRADIENT OF
RESIDENTIAL DEVELOPMENT

Steven A. Frenzel and C.S. Couvillion

http://Ishs.tamu.edu/docs/Ishs/end-
notes/fecal%20indicator%?20bacteria%20in%20streams%20along%20a%20gradient%200f%20re
sid-

3692103194 /fecal%20indicator%20bacteria%20in%20streams%20along%20a%20gradient%200
f%20residential%20development.pdf

Purpose - In order to adopt EPA water-quality standards for concentrations of Escherichia coli
(E. coli) or enterococci, and study to determine the effects of urbanization on water quality.

Results - Areas served by sewer systems had significantly higher fecal-indicator bacteria
concentrations than did areas served by septic systems. The areas served by sewer systems also
had storm drains that discharged directly to the streams, whereas storm sewers were not present
in the areas served by septic systems. Fecal-indicator bacteria concentrations were highly
variable over a two-day period of stable streamflow, which may have implications for testing of
compliance to water-quality standards.

120 - Soil: the environmental source of Escherichia coli and Enterococci in Guam's streams
R. Fujioka, C. Sian-Denton, M. Borja, J. Castro, and K. Morphew
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2672.1998.tb05286.x/pdf

Purpose - Test the hypothesis that faecal bacteria are able to establish themselves in the soil
environments of tropical islands by conducting a study in Guam, a tropical pacific island with
warmer temperatures and higher humidity than Hawaii (covered in a previous study).

Results - Results obtained in Guam were similar to the results obtained in Hawaii and provided
convincing evidence that the faecal bacterial indicators selected by USEPA to establish
recreational water quality standards are able to colonize the soil environments of warm, humid
tropical islands, current hygienic water quality standards which are based on concentrations of
faecal indicator bacteria may not be applicable in tropical islands and perhaps other subtropical
and tropical countries in the world. In these countries, stream waters can be expected to contain
elevated levels of faecal bacteria.

Sources:

Probable - Rainfall
Potential —
Possible -

91 - Use of composite data sets for source-tracking enterococci in the water column and
shoreline interstitial waters on Pensacola Beach, Florida

Fred J. Genthner, J.B. James, D.F. Yates, and S.D. Friedman
http://64.9.200.77/lists/beachnet/2005-07/pdf00002.pdf
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Purpose - Source identification was performed to better understand risk associated with higher
densities of enterococci found in swash zone interstitial water (SZIW) as compared to adjacent
bathing water on Pensacola Beach, FL.

Results - This study documents higher densities of enterococci in SZIW than in adjacent bathing
waters on Pensacola Beach. Entrapment may partially account for increased bacteria densities,
however, biological factors (nutrients, protection from predation) and physical factors
(particulate matter, periodic wetting and drying, protection from solar irradiation) may not only
allow the enhanced survival of bacteria but may actually provide a growth- promoting
environmental niche on the beach.

Sources:

Probable — Seagull (secondary wildlife)
Potential —

Possible — Non-specific source (human waste)

46 - Laguna Watershed Study and Water Quality Improvement Feasibility Analysis
Geosyntec and UCSB

Purpose - To evaluate dry weather hydrology, microbiological indicators, bacterial sources and
loads, and feasible water quality improvements for the Laguna Channel in Santa Barbara, CA.

Results — Based on the analysis of human-specific Bacteroides DNA, it appears that there is
significant input of human fecal waste into some Laguna storm drains and into Laguna Channel.
An obvious spatial correlation between measured FIB and Human specific Bacteroides Marker
(HBM) concentrations could not be identified; similar trends between indicator species and
HBM concentrations were also not observed.

Sources:

Probable — Non-specific source (human waste),
Potential -

Possible -

148 - Quantitative Detection of Hepatitis A Virus and Enteroviruses Near the United
States-Mexico Border and Correlation with Levels of Fecal Indicator Bacteria

Richard M. Gersberg, M.A. Rose, R. Robles-Sikisaka, and A.K. Dhar
http://publichealth.sdsu.edu/publications/gersberg684.pdf

Purpose - To measure the levels of Hepatitis A virus (HAV) and enteroviruses in coastal waters,
and compare to E. coli and enterococci.

Results - HAV and enterovirus were found in 93% of wet weather samples. Inadequate sewage
infrastructure in Tijuana, Mexico, also contributes to the high levels found at some sites.
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60 - Evaluation of Two Library-Independent Microbial Source Tracking Methods to
Identify Sources of Fecal Contamination in French Estuaries

Michele Gourmelon, M.P. Caprais, R. Segura, C. Le Mennec, S. Lozach, J.Y. Piriou, and A.
Rince

http://aem.asm.org/content/73/15/4857.full.pdf+html

Purpose - The aim of this study was to optimize and validate the two MST techniques (host-
specific 16S rRNA gene markers from Bacteroidales and genotyping of F-specific RNA
bacteriophages) on human and animal feces, sewage treatment plant (STP) sludge, wastewater
samples, and pig liquid manure (PLM; pig slurry) collected in France. Both techniques were then
applied to water samples collected at different times from three estuaries

Results - Humans and animals sources are detected as sources of E. coli and Enterococci
contamination in the estuaries based on host-specific Bacteroidales and F-specific bacteriophages

Sources:

Probable — Septic (human waste), livestock (domestic animals), livestock (agriculture), birds
(wildlife), birds (secondary wildlife)

Potential -

Possible -

23 - Generation of Enterococci Bacteria in Saltwater Marsh and its impact on the surf zone
water quality

Steven B. Grant, B.F. Sanders, A.B. Boehm, A.J. Redman, J.H. Kim, R.D. Mrse, A.K. Chu, M.
Gouldin, C.D. McGee, N.A. Gardiner, B.H. Jones, J. Svejkovsky, G.V. Leipzig, and A. Brown
https://www.crops.org/publications/jeq/pdfs/31/4/1300

Purpose - To characterize the sources and transport of Enterococcus in tidally influenced flood
control channels and a saltwater marsh.

Results - We find that enterococci bacteria are present at high concentrations in urban runoff,
bird feces, marsh sediments, and on marine vegetation. Surprisingly, urban runoff appears to
have relatively little impact on surf zone water quality because of the long time required for this
water to travel from its source to the ocean. On the other hand, enterococci bacteria generated in
a tidal saltwater marsh located near the beach significantly impacts surf zone water quality.

Sources:

Probable — Marsh (non-anthropogenic; non-specific source), wildlife (marsh avian), marsh
sediment, soil/sediment/sand

Potential —

Possible —

92 - Antibiotic Resistance Profiles to Determine Sources of Fecal Contamination in a Rural
Virginia Watershed

Alexandria K. Graves, C. Hagedorn, A. Teetor, M. Mahal, A.M. Booth, and R.B. Reneau
https://www.crops.org/publications/jeq/pdfs/31/4/1300
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Purpose - Antibiotic resistance analysis (ARA) was used to determine if enterococci of human
origin were present in a stream (Spout Run) that passes through a rural non-sewered community
(Millwood, VA)

Results - A human signature was found in Spout Run as it passed through upper and middle
Millwood. No evidence of a human signature was found in Page Brook in an earlier report
(Hagedorn et al., 1999), and no evidence of a human signature was found in any of the tributaries
that form Spout Run in this study. There are 32 homes in upper Millwood, 21 homes in middle
Millwood, and 13 homes in lower Millwood, all on individual septic systems. Repair or
replacement of unsatisfactory systems (or installation of a community system) should result in
removal of the human signature from Spout Run.

Sources:

Probable — Septic system (sewage infrastructure; human waste), Livestock (domestic animals;
anthropogenic non-human sources), wildlife (non-anthropogenic)

Potential —

Possible —

2 - San Diego County Enterococcus Regrowth Study; Draft Final Report, June 11, 2011
John Griffith and D. Ferguson

Purpose - To investigate storm drains as a potential source of Enterococcus bacteria to San
Diego's coastal waters during dry weather.

Results —The results of this study suggest that enterococci in these storm drain systems came
from predominantly natural sources and include strains that are capable of growing on drain pipe
surfaces. The results of the concrete coupon/growth study showed that enterococci were capable
of attaching to and growing on concrete coupons. Testing of enterococci extracted from coupons
in Cottonwood Creek revealed species and biotypes most closely related to freshwater plants and
decomposed algae/vegetation. The majority (77%) of enterococci from the surfaces of coupons,
pipe and cobble rock at a La Jolla storm drain were identified as an enterococcal species
associated with plants.

A number of natural sources of enterococci were identified at Moonlight State Beach. In this
study, up to 70% of creek water isolates were identified as a species commonly found on plants.
Multivariate analysis of species and biotypes showed that enterococci in Cottonwood Creek were
most similar enterococci found in decomposed algae and vegetation, freshwater plants and
seawrack. At least 52% of enterococci in beach water were of a species found in plants, however
34% of isolates were either non-Enterococcus species or unidentifiable, suggesting the
possibility of additional sources of enterococci that were not evaluated in this study. Some of the
enterococci biotypes in beach water were the same ones found in decomposed algae and
vegetation, freshwater plants and seawrack.

The low numbers of birds and predominance of E. faecalis in bird stools indicate that birds may
not have been a major source of enterococci to creek and beach water, however the dissimilarity
in enterococcal populations could also be related to different selection pressures.
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All beach and storm drain/creek water samples tested for Bacteroidales indicated very low or
non-detectable levels of the human marker, indicating that these samples had little or no
evidence of human fecal material.

Sources:

Probable — MS4 Infrastructure (Human waste), avian (secondary wildlife), avian (non-
anthropogenic)

Potential — Landscaping (irrigation and lawn clippings),

Possible — Wrackline, Plants (non-anthropogenic), seawrack, beach sand

121 - Escherichia coli and Enterococci at Beaches in the Grand Traverse Bay, Lake
Michigan: Sources, Characteristics, and Environmental Pathways

Sheridan K. Haack, L.R. Fogarty, and C. Wright
http://www.glin.net/lists/beachnet/2007-07/pdf00000.pdf

Purpose - Overall objectives were to (i) quantify EC and ENT in dominant source materials and
recreational waters; (ii) characterize selected source isolates using genomic (EC) or biochemical
(ENT) profiling; (iii) identify associations between numbers of these two indicator bacteria
groups and ambient conditions; (iv) identify processes that influence spatiotemporal variability
of indicator bacteria at these beaches; and (v) evaluate standardized monitoring approaches in
light of site-specific knowledge about sources and environmental processes

Results - Bird feces are likely one significant source of bacterial contamination to these beaches.
Storm drains and the Boardman River contributed large numbers of EC and ENT to the bay,
even during non-runoff conditions.

Sources:

Probable — Seawrack (vegetation and other detritus)

Potential —

Possible —

94 - Determining Sources of Fecal Pollution in a Rural Virginia Watershed with Antibiotic
Resistance Patterns in Fecal Streptococci

C. Hagedorn, S.L. Robinson, J.R. Filtz, S.M. Grubbs, T.A. Angier, and R.B. Reneau Jr.
http://aem.asm.org/content/65/12/5522.full.pdf+html

Purpose - The objectives of this project were (i) to validate the method of using antibiotic
resistance patterns in fecal streptococci and discriminant analysis (DA) to differentiate between
human and animal sources and between certain types of animal sources with a larger database of
known source isolates from a wider geographical region and (ii) to use this method in a
watershed project to identify fecal pollution sources.

Results - The results presented affirm that antibiotic resistance patterns can be used with fecal
streptococci to determine sources of fecal pollution in water. Results (detection of no human
isolates) had a direct impact on water quality improvement in Page Brook, as local officials were
able to focus restoration efforts on the actual sources (e.g., beef cattle) rather than on those that
made no contribution to the water pollution.

Technical Memorandum Page 17
Summary of Bacteria Source ID Literature Draft 3/12/12


http://www.glin.net/lists/beachnet/2007-07/pdf00000.pdf�
http://aem.asm.org/content/65/12/5522.full.pdf+html�

Sources:

Probable — Cattle (domestic animals; anthropogenic non-human sources)
Potential — Waterfowl, deer unidentified (wildlife; non-anthropogenic)
Possible — Non-specific source (human waste)

69 - Influence of Freshwater Sediment Characteristics on Persistence of Fecal Indicator
Bacteria

Laurence Haller, E. Amedegnato, J. Pote, and W. Wildi
http://www.springerlink.com/content/ju524662v67v4967/fulltext.pdf

Purpose - To investigate the effect of sediment characteristics such as particle grain size and
nutrient and organic matter contents on the survival of fecal indicator bacteria including total
coliforms, E. Coli, and Enterococcus.

Results - FIB survival in sediments and possible re-suspension are considerable significance for
understanding permanent microbial pollution. Results revealed (1) FIB survived in sediments up
to 50 days, (2) higher growth and lower decay rates of FIB in sediments with high levels of
organic matter and nutrients and small grain size, (3) longer survival of Enterococcus compared
to E. coli and total coliforms.

Sources:

Probable — Wastewater treatment plant (based on other studies), Soil/Sediment/Sand
Potential — Cattle and horses, storm runoff (MS4 Infrastructure; human waste), Agriculture
Possible — Septic (sewage infrastructure),Wastewater treatment plant, storm runoff (MS4
Infrastructure; human waste), Agriculture, Land use

193 - Soil: the environmental source of Escherichia coli and Enterococci in Hawaii's
streams

C. M. Hardina, and R. Fukuda
http://md1.csa.com/partners/viewrecord.php?requester=gs&collection=ENV&recid=9200969&q
=&uid=791338866&setcookie=yes

Purpose - To determine the concentrations and sources of Escherichia coli and enterococci in a
typical stream (Manoa) in Hawaii.

Results - Soil is considered the most likely source for the high concentrations of indicator
bacteria naturally present in the freshwater streams of Hawaii.

Sources:

Probable — Wastewater treatment plant (based on other studies), Soil/Sediment/Sand

Potential — Cattle and horses, storm runoff (MS4 Infrastructure; human waste), Agriculture, Land
use

Possible — Septic (sewage infrastructure),Wastewater treatment plant, storm runoff (MS4
Infrastructure; human waste), Agriculture, Land use
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61 - Combining targeted sampling and fluorometry to identify human fecal contamination
in a freshwater creek

Peter G. Hartel, K. Rodgers, G.L. Moody, S.N.J. Hemmings, J.A. Fisher, and J.L. McDonald
http://www.iwaponline.com/jwh/006/0105/0060105.pdf

Purpose - The aim of this study was to conduct sampling at 2 reaches at Potato Creek, a
freshwater creek in Georgia, and 1 tributary during baseflow and stormflow conditions and
detect human sources of fecal contamination by using targeted sampling (finding hot spots of
fecal contamination within the Creek and/or tributaries and re-sampling these spots) and
fluorometry (detection of fluorescing compounds, optical brighteners, & laundry detergents)

Results - Humans, dogs, and cattle are the major suspected sources (not sampled) for fecal
contamination in the Potato Creek reaches

Sources:

Probable -

Potential -

Possible — Broken home sewer line, dogs, cows, wildlife (non-anthropogenic),

63 - Drayton Harbor Watershed Microbial Source Tracking Pilot Study Phase 2:
California Creek, Dakota Creek and Cain Creek Sub-watersheds

Hirsch Consulting Services
http://whatcomshellfish.whatcomcounty.org/Drayton/documents/DraytonHarborSanitarySurvey?2
010.pdf

Purpose - The objective of this study was to determine whether human or ruminant sources
contribute to fecal contamination at selected sampling stations to inform follow-up investigations
and corrective actions by Whatcom County and other agencies and to inform the Drayton Harbor
Fecal Coliform TMDL Evaluation.

Results - Ruminant and human fecal sources threaten the shellfish harvest.

Sources:

Probable - Non-specific source (human waste), domestic animals,
Potential -

Possible -

67 - Sources and Mechanisms of Delivery of E. coli (bacteria) Pollution to the Lake Huron
Todd Howell
Purpose - To identify the potential sources of fecal pollution to the shoreline.

Results — The long-term fate of the potentially high E. coli loads delivered to the lake at these
times is poorly understood. The association of E. coli with particulate material is thought to be a
key mechanism by which survival and transport in the lake environment is enhanced.
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Sources:

Probable — Agriculture,

Potential — Soil/Sediment/Sand

Possible - Non-specific source (human waste), agriculture (listed under other with no
degree of designation (probable, low, etc.)

10 - Wrack promotes the persistence of fecal indicator bacteria in marine sands and
seawater

Gregory J. Imamura, R.S. Thompson, A.B. Boehm, and J.A. Jay
http://onlinelibrary.wiley.com/doi/10.1111/j.1574-6941.2011.01082.x/full

Purpose - Study examined the relationship between beach wrack, FIB, and surrounding water
and sediment at marine beaches along the California coast.

Results — FIB concentrations normalized to dry weight were the highest in stranded dry wrack,
followed by stranded wet and suspended ‘surf wrack. Laboratory microcosms were conducted
to examine the effect of wrack on FIB persistence in seawater and sediment. Indigenous
enterococci and Escherichia coli incubated in a seawater microcosm containing wrack showed
increased persistence relative to those incubated in a microcosm without wrack. FIB
concentrations in microcosms containing wrack-covered sand were significantly higher than
those in uncovered sand after several days. These findings implicate beach wrack as an important
FIB reservoir.

Sources:

Probable — Seawrack [1-Dry wrack (highest FIB), 2-wet wrack, 3-surf wrack]
Potential -

Possible -

57 - Presence and Growth of Naturalized Escherichia Coli in Temperate Soils from Lake
Superior Watersheds

Satoshi Ishii, W.B. Ksoll, R.E. Hicks, and M.J. Sadowsky
http://aem.asm.org/content/72/1/612.full.pdf+html

Purpose - The goal of the study to was (i) examine the survival and persistence of E. coli
populations in three soils in several coastal Lake Superior watersheds (extreme environmental
conditions) and to determine if these E. coli strains have become naturalized to these soils, (ii)
examine the genetic relatedness of soilborne E. coli strains from different locations, and (iii)
determine if soilborne E. coli could actively multiply in the soils examined.

Results - E. Coli is able to survive and grow in soil, with growth occurring when temperature and
nutrients are higher and able to survive in extreme environments (low temps). Animal feces of
surrounding wildlife not shown to be likely source.

Sources:

Probable — Soil/Sediment/Sand

Potential -

Possible - Wildlife
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156 - Sources and Persistence of Fecal Coliform Bacteria in a Rural Watershed

Rob C. Jamieson, R. J. Gordon, S. C. Tattrie, and G. W. Stratton
http://www.cawq.ca/journal/temp/journal/7.pdf#page=32

Purpose - Quantify the presence of fecal coliform bacteria in the surface waters of a rural
watershed and to attempt to determine the primary sources of fecal pollution within rural
watersheds.

Results - Fecal coliform levels frequently exceeded recreational water quality guidelines. At the
watershed outlet, 94% of the collected samples exceeded the recreational water quality guideline
during low flow conditions. Substantial bacterial loading was observed along stream reaches
impacted by livestock operations. Bacterial loading was also observed along a stream reach that
was not impacted by agricultural activities.

Sources:

Probable — Livestock
Potential -

Possible -

200 - The effect of cattle grazing on indicator bacteria in runoff from a Pacific Northwest
watershed

M.D. Jawson, L.F. Elliott, K.E. Saxton, and D.H. Fortier

http://Ishs.tamu.edu/docs/Ishs/end-
notes/the%20effect%200f%20cattle%20grazing%200n%20indica-
1987218764/the%20effect%200f%20cattle%20grazing%200n%20indicator%20bacteria%?20in%
20runoff%20from%20a%20pacific%20northwest%20watershed.pdf

Purpose - Total coliform (TC), fecal coliform (FC), and fecal streptococcal (FS) numbers were
monitored for 3 years to determine the effect of grazing on the presence of these organisms in
runoff from a cattle grazed and a non-grazed watershed in the Pacific Northwest

Results - Sampling at several locations within the grazed watershed showed that sources of
indicator bacteria were well distributed, and as a result were nonpoint after the initial runoff
events. Thus, present FC recommendations developed for point-sources would not apply
adequately to grazed land in the Pacific Northwest. Indicator bacteria as presently analyzed
would not provide a basis for developing best management practices.

Sources:

Probable — Secondary Wildlife (Cows)
Potential -

Possible —

12 - 2009 Investigation of Spatial and Temporal Distribution of Human-specific
Bacteroidales marker in Malibu Creek, Lagoon and Surfrider Beach
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Jennifer Jay, R.F. Ambrose, V. Thulsiraj, and S. Estes

Purpose - The goal of the study is to understand the relationship between Fecal indicator bacteria
(FIB) and human-specific Bacteroidales (HSB) in coastal wetland. The study examines the
spatial & temporal relationship of human-specific Bacteroidales marker (HBM) & FIB in lower
Malibu Creek, Lagoon, and Surfrider Beach during wet and dry weather to determine the
presence of detectable concentrations of HBM in the lagoon and if concentrations of HBM
correlate with FIB

Results - Of the 80 water samples analyzed within the Malibu watershed, five samples were
positive for the human-specific HF183 Bacteroidales marker (HBM).The highest percent
exceedance of FIB and HBM concentrations were measured during wet weather. During the
study, 93.8% of the samples did not have detectable concentrations of HBM. These data do not
rule out any particular potential sources of human fecal contamination.

Sources:

Probable -

Potential - storm drains

Possible - Septic systems, Tapia Wastewater Reclamation Facility disinfected discharge, wildlife
and birds

98 - Microbial source tracking in a small southern California urban watershed indicates
wild animals and growth as the source of fecal bacteria

Sunny C. Jiang, W. Chu B.H. Olson, J. He, S. Choi, J. Zhang, J.Y. Le, and P.B. Gedalanga
http://www.eng.uci.edu/files/07-1MST.pdf

Purpose - Apply three MST tools, namely, ARA, human viruses, and E. coli toxin biomarkers to
aid in the cleanup of unknown pollution sources in Laguna Niguel. Laguna Niguel is a small
urban watershed in southern California that experienced chronic fecal coliform and enterococci
contamination, with concentrations on average of 2—4 orders of magnitude greater than State of
California established type 2 recreational standards.

Results - Using three independent microbial source tracking methods, the results of this study
indicate that human sewage was not a major contributor of fecal bacterial impairment in this
small urban watershed. This study showed that rabbit feces contain one of the highest
concentrations of Enterococcus spp. per unit weight.

Sources:

Probable — Urban land use (non-specific source), dogs (urban land use), cows and horses (rural
open land use),

Potential —

Possible —
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76 - Freshwater Beach Total Maximum Daily Load Microbial Source Tracking Study

Dr. Stephen H. Jones
http://des.state.nh.us/organization/divisions/water/wmb/tmdl/documents/sand_dam_appendix_b
beach.pdf

Purpose - The goal of this project was to investigate actual and potential bacterial sources at (3)
public beaches. The approach reflects the latest concepts for efficient use of bacterial

ribotyping for pollution source identification in New Hampshire, i.e., ribotyping of high
priority samples and development of small local source species databases. This targeted
approach was designed to optimize identification of the most significant contamination

sources at the 3 beaches.

Results - Overall, birds were the most prevalent (37%) source species type, followed by livestock
(24%), humans (5%), wild animals (4%) and pets (3%). The most commonly identified source
species was geese (17 isolates), followed by cows and mixed avian (7) sheep (6), horses and
ducks (3), septage, goat, wastewater effluent and dog (2), with single isolates identified as
coming from deer, red foxes, wild turkeys and mixed wildlife.

Sources:

Probable — Livestock, birds (secondary wildlife)

Potential —

Possible — Non-specific source (human waste), pets, wildlife

99 - Tracking Bacterial Pollution Sources in Stormwater Pipes

Dr. Stephen H. Jones

http://www.unh.edu/users/unh/acad/colsa/marine-
program/nhep/resources/pdf/trackingbacterialpollution-unh-03.pdf

Purpose - Determine the bacteria source species from two of the highest priority storm drain
pipes that discharge to Hampton Harbor

Results - Many storm water/runoff studies have attributed fecal contamination to pet wastes. Of
the four types of sources identified, pets were the least common, behind birds, humans and
wildlife.

Sources:

Probable — Non-specific source (human waste), geese (secondary wildlife), cormorants (wildlife;
non-anthropogenic)

Potential —

Possible — Cats and dogs (domestic animals; anthropogenic non-human sources), seagulls and
pigeons (secondary wildlife), foxes, raccoons and coyotes (wildlife; non-anthropogenic)

32 - USING MULTIPLE ANTIBIOTIC RESISTANCE AND LAND USE
CHARACTERISTICS TO DETERMINE SOURCES OF FECAL COLIFORM
BACTERIAL POLLUTION

R. Heath Kelsey, G.I. Scott, D.E. Porter, B. Thompson, and L. Webster
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http://www.springerlink.com/content/p5p4413ku0082707/fulltext.pdf

Purpose - Multiple Antibiotic Resistance (MAR) analysis and regression modeling techniques
were used to identify surface water areas impacted by fecal pollution from human sources, and to
determine the effects of land use on fecal pollution in Murrells Inlet, a small, urbanized, high-
salinity estuary located between Myrtle Beach and Georgetown, South Carolina.

Results - MAR results suggest that the majority of the fecal pollution detected in the Murrells
Inlet estuary may be from non-human sources, including fecal coliforms isolated from areas in
close proximity to high densities of active septic tanks.

Sources:

Probable -
Potential -
Possible -

144 - Bacteria Attenuation Modeling and Source Identification in Kranji Catchment and
Reservoir

Kathleen B. Kerigan, and J.M. Yeager

http://censam.mit.edu/publications/yeager.pdf

Purpose - Determine the bacterial loading of Kranji Catchment and Reservoir and how this will
affect planned recreational use of the reservoir.

Results - Farm run-off near the reservoir was the bacterial source of greatest concern. The
relatively high concentrations coupled with the short travel time, which diminishes opportunity
for attenuation, resulted in high concentrations reaching the reservoir downstream levels.

73 - Draft Calleguas Creek Watershed Quantitative Microbial Source Tracking Study
Beverly Kildare, V. Rajal, S. Tiwari, D. Thompson, B. McSwain, S. Wuertz, D. Bambic, and G.
Reide (Report Prepared by UC Davis in Collaboration with Larry Walker Associates)

Wouertz, S., Bambic, D., and Reide, G. (Report Prepared by UC Davis in Collaboration

with Larry Walker Associates)
http://www.calleguas.com/ccwmp/DRAFT_CCW_MST_061406.pdf

Purpose - The goal of this microbial source tracking (MST) study was to provide quantitative,
host-specific fecal source data and assist in the development of a bacteria TMDL for the
Calleguas Creek Watershed(CCW).

Results - Urban areas were found to be sources of human and canine bacteria to Arroyo Simi and
Conejo Creek. The Tapo Canyon site, which is upstream of urban influences, exhibited the
lowest concentrations and ratios of the mixed-human marker, but the highest concentrations and
ratios of the cow/horse marker. Analysis of tertiary-treated wastewater samples indicates that
mixed-human Bacteroidales concentrations may be relatively high in discharged effluent.
However, such cells are most likely non-viable and thus not associated with water quality
objective exceedances.

Technical Memorandum Page 24
Summary of Bacteria Source ID Literature Draft 3/12/12


http://www.springerlink.com/content/p5p4413ku0082707/fulltext.pdf�
http://www.calleguas.com/ccwmp/DRAFT_CCW_MST_061406.pdf�

Sources:

Probable — Non-specific source (human waste), dogs (canine urban land use), cows and horses
(rural and open space)

Potential —

Possible —

100 - Non-point source pollution: Determination of replication versus persistence of
Escherichia coli in surface water and sediments with correlation of levels to readily
measurable environmental parameters

Julie Kinzelman, S.L. McLellan, A.D. Daniels, S. Cashin, A. Singh, S. Gradus, and R. Bagley
http://www.iwaponline.com/jwh/002/0103/0020103.pdf

Purpose - Racine, Wisconsin, located on Lake Michigan, experiences frequent recreational water
quality advisories in the absence of any identifiable point source of pollution. This research
examines the environmental distribution of Escherichia coli in conjunction with the assessment
of additional parameters (rainfall, turbidity, wave height, wind direction, wind speed and algal
presence) in order to determine the most probable factors that influence E. coli levels in surface
waters.

Results - This study indicates that persistence, rather than environmental replication of E. coli, is
responsible for the majority of microorganisms recovered from foreshore sands, submerged
sands and surface waters at Racine, Wisconsin, beaches along Lake Michigan.

Sources:

Probable — Non-specific source (persistence in surface water; non-anthropogenic),
Soil/Sediment/Sand (persistence)

Potential —

Possible —

135 - Source tracking faecal contamination in an urbanised and a rural waterway in the
Nelson-Tasman region, New Zealand

M. Kirs, V.J. Harwood, A.E. Fidler, P.A. Gillespie, W.R. Fyfe, A.D. Blackwood, and C.D.
Cornelisen

http://www.tandfonline.com/doi/pdf/10.1080/00288330.2010.535494

Purpose - Eight MST markers, including general, ruminant and human-associated Bacteroidales
markers, a duck-associated E2 marker, a gull-associated Catellicoccus marimammalium marker
and three additional human markers [Enterococcus faecium esp gene, Methanobrevibacter
smithii nifH gene, and human polyoma viruses (HPyVs)] were tested for host specificity and
sensitivity using an array of animal faecal samples of known origin and wastewater samples.

Results - The validation and application of a suite of end-point PCR assays for MST markers
enabled us to identify the presence of faecal contamination from multiple sources, including
humans, in a New Zealand urbanised waterway. Outcomes demonstrate that MST markers
developed overseas can be utilised in New Zealand context.
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150 - PISMO BEACH FECAL CONTAMINATION SOURCE IDENTIFICATION
STUDY

Christopher L. Kitts, M.W. Black, M.Y. Moline, A.K. Hamrick, I.C. Robbins, A.A. Schaffner,
and N.I. Boutet
http://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?article=1325&context=bio_fac
Purpose - Identify the biological sources of fecal contamination as well as the physical and
environmental factors that influence the levels of bacteria in the ocean waters at Pismo Beach,
California.

Results - The main source of fecal contamination on the beach is bird droppings near the pier.
Both wave direction and current direction worked to push high concentrations of FIB away from
the pier as the main source of fecal contamination.

Sources:

Probable — Sewage Infrastructure, Domestic animals (dogs, cats and horses), Secondary wildlife
(cows, pigeons and gulls)

Potential —

Possible —

101 - Presence and Sources of Fecal Coliform Bacteria in Epilithic Periphyton
Communities of Lake Superior

Winfried B. Ksoll, S. Ishii, M.J. Sadowsky, and R.E. Hicks
http://aem.asm.org/content/73/12/3771.full.pdf+html

Purpose - (i) determine if fecal coliforms and E. coli populations are present and persist in
periphyton communities from a harbor and Lake Superior, (ii) identify the most probable sources
of E. coli found in periphyton, (iii) use laboratory microcosms to examine colonization and
survival of E. coli in natural periphyton communities, and (iv) estimate the contribution of
periphyton borne E. coli to overlying waters.

Results - Although many E. coli strains isolated from periphyton may have originated from
waterfowl and sewage effluent, other strains appeared to be unique to the periphyton studied and
may have developed self-sustaining naturalized populations in these communities. E. coli cells
attached to periphyton, whether they are unique to these periphyton communities or not, can
detach and contribute to fecal coliform numbers measured in coastal waters. This confounds the
use of fecal coliforms as a reliable indicator of recent fecal contamination of recreational waters.

Sources:

Probable —

Potential — Sewage effluent (wastewater treatment plant; human waste), waterfowl (wildlife;
non-anthropogenic), algae (non-anthropogenic)

Possible —
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65 - Microbial Source Tracking Study for South Cypress Creek

Thomas B. Lawrence, P.E. (City of Memphis, Division of Public Works)

Purpose - The objective of this project was to be able to determine possible sources of fecal
coliform levels found in South Cypress Creek, as well as to be able to try to quantify the impacts.
By identifying the sources of the impacts, the City will work to achieve the goal of the Clean
Water Act by addressing the specific sources where possible.

Results — Data indicated that there may be both diffuse sources of Avian fecal coliform (such as
deposited areas that are washed into the creek at a slow rate), as well as direct discharges into the
creek, providing the high numbers. The total human impact was fairly low. Thus, pet
contributions may be more related to storm water runoff, rather than would be seen with the
other major source types which may be related to direct contact with the creek water. For sources
attributed to Wild Animals, the number of isolates was higher than all of the other sources in all
fecal result groups, except for the “TNTC” group, where it was second to Avian.

Sources:

Probable — avian (secondary wildlife), wildlife (including birds),
Potential -

Possible - Non-specific source (human waste), domestic animals,

39 - LINKING ON-FARM DAIRY MANAGEMENT PRACTICES TOSTORM-
FLOWFECAL COLIFORM LOADING FOR CALIFORNIA COASTALWATERSHEDS
David J. Lewis, E.R. Atwill, M.S. Lennox, L. Hou, B. Karle, and K.W. Tate
http://waterquality.ucanr.org/documents/Dairy Management Resources7451.pdf

Purpose - We have conducted a systems approach study of 10 coastal dairies and ranches to
document fecal coliform concentration and loading to surface waters at the management decision
unit scale. Water quality samples were collected on a storm event basis from loading units that
included: manure management systems; gutters; storm drains; pastures; and corrals and lots.

Results — Fecal coliform load from units of concentrated animals and manure are significantly
more than units such as pastures while storm flow amounts were significantly less. Fecal
coliform concentrations demonstrate high variability both within and between loading units.
Fecal coliform concentrations for pastures range from 206 to 2,288,888 cfu/100 ml and for lots
from 1,933 to 166,105,000 cfu/100 ml.

Sources:

Probable - Manure Management Systems, Stockpiles, and lots (agriculture),
Potential — MS4 Infrastructure (human waste), pasture (land use)

Possible -

15 - Evaluation of Chemical, Molecular, and Traditional Markers of Fecal Contamination
in an Effluent Dominated Urban Stream

R.M. Litton, J.H. Ahn, B. Sercu, P.A. Holden, D.L. Sedlak, and S.B. Grant
http://pubs.acs.org/doi/abs/10.1021/e5s101092¢g

Technical Memorandum Page 27
Summary of Bacteria Source ID Literature Draft 3/12/12


http://waterquality.ucanr.org/documents/Dairy_Management_Resources7451.pdf�
http://pubs.acs.org/doi/abs/10.1021/es101092g�

Purpose - To perform a quantitative sanitary survey of the Middle Santa Ana River, in southern
California, utilizing a variety of source tracking tools, including traditional culture-dependent
fecal markers, speciation of enterococci isolates, culture-independent fecal markers, and
chemical markers of sewage and wastewater

Results - The results support the notion that regrowth of fecal indicator bacteria (FIB) in river
sediments may lead to a decoupling between FIB and pathogen concentrations in the water
column and thus limit the utility of FIB as an indicator of recreational waterborne illness in
inland waters.

Sources:

Probable - in-situ growth in streambed sediments

Potential - effluent stream tributary to Santa Ana River, tributary to RW (Riverside WWTP plant
stream tributary to Santa Ana River

Possible - Riverside WWTP & discharge pipe

128 - Snapshot investigation of likely contaminant sources in the Tilligerry Estuary
catchment (Zones 5A and 5B)

S.A. Lucas, P.M. Geary, P.J. Coombes, and R.H. Dunstan
http://scholar.googleusercontent.com/scholar?q=cache:F75WyRF5YdUJ:scholar.google.com/&h
I=en&num=100&as_sdt=0,5&as _vis=1

Purpose - a) To provide a “snapshot” of water quality in major surface waters draining to the
estuary and within the estuary after a particularly wet period. The samples were analysed for
nutrients (orthophosphate and nitrate), total coliforms, faecal coliforms, E.Coli, faecal
streptococci and faecal sterols and; b) To interpret the most likely sources of faecal
contamination from the data obtained as elevated faecal coliform concentrations had been
recorded after significant rainfall in the past.

Results - However, the high microbial concentrations observed in major surface drains on the
western and eastern side of the estuary also warrant further investigation, however it is clear that
the majority of faecal contamination in the estuary is from agricultural land uses. A management
program to control and mitigate runoff sources from agricultural lands in the catchment is
therefore seen as an integral part of any plan to reduce faecal contamination in Tilligerry estuary.

Sources:

Probable -Human Waste (Non-specific source), Herbivores (Secondary Wildlife)
Potential -

Possible -

62 - Bacteriological methods for distinguishing between human and animal faecal pollution
of water: results of fieldwork in Nigeria and Zimbabwe

D. Duncan Mara and J. Oragui
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2536379/pdf/bullwho00087-0144.pdf
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Purpose - Recently, methods have been developed to distinguish between human and animal
faecal pollution in temperate climates. The present study assessed the applicability and
practicality of these methods in tropical countries.

Results - Ruminant and human fecal sources threaten the shellfish harvest.

Sources:

Probable —domestic animals,

Potential - Non-specific source (human waste), Non-specific source (anthropogenic non-human
source),

Possible -

207 - ldentifying sources of fecal contamination inexpensively with targeted sampling and
bacterial source tracking

J.L. McDonald, P.G. Hartel, L.C. Gentit, C.N. Belcher, K.W. Gates, K. Rodgers, J.A. Fisher,
K.A. Smith, and K.A. Payne
http://www.water.rutgers.edu/Source_Tracking/Enterococcus/IdentifyingSourcesofFecalContami
nationlnexpensivelywithTargetedSamplingandBacterialSource.pdf

Purpose - Our objective was to identify the sources of fecal contamination inexpensively at St.
Andrews Park and Sea Island during calm and stormy weather conditions using targeted
sampling and two or more BST methods: Enterococcus speciation, the detection of the esp gene,
and fluorometry.

Results - Targeted sampling, when combined with two or more of three BST methods-
enterococcal speciation, detection of the esp gene, and fluorometry--was able to identify sources
of fecal contamination quickly, easily, and inexpensively.

Sources:

Probable — Wildlife (Birds)

Potential -

Possible ~Human Waste (Non-specific source), Sewage infrastructure (leaking sewer lines),
Unspecified wildlife

26 - Application of Bacteroides fragilis Phage as an Alternative Indicator of Sewage
Pollution in Tampa Bay, Florida

Molly R. McLaughlin, and J.B. Rose
http://www.springerlink.com/content/9221116k3286u5p3/fulltext.pdf

Purpose - The use of bacteriophages were evaluated in the drainage basins of Tampa Bay

Results — In this study, the phages that infect B. fragilis host RYC2056 (RYC), including phage
B56-3, and host ATCC 51477-HSP40 (HSP), including the human specific phage B40-8, were
evaluated in the drainage basins of Tampa Bay, 7 samples (n=62), or 11%,

tested positive for the presence of phages infecting the host HSP, whereas 28 samples, or 45%,
tested positive using the host RYC.
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Sources:

Probable — Septic (sewage infrastructure),
Potential -

Possible -

4 - PB Point Bacterial Source Investigation Final Data Report

MEC- Weston and City of San Diego

Purpose - The goal of this study was to use molecular and standard bacterial indicator techniques
to assess the host origin of the bacteria found in the receiving waters at PB point.

Results - The results of the PCR analysis are also presented in Table 2. Of the ten receiving
water samples collected (not including duplicates), four (75-R on 8/15, 75R on 8/18, 75-L on
8/18 and 75-R on 8/20) were positive for the general PCR marker (GB), suggesting the presence
of fecal material. Among the four samples that tested positive for the general marker, two were
positive for at least one of the human-specific markers (75-L on 8/18 and 75-R on 8/20), which
suggests the presence of bacteria from human origin.

Although the values for the bacterial indicators from all of the storm drain samples were high,
only one (not including duplicates) of the five storm drain samples was positive for the general
PCR marker (SD-0 on 8/15). None of the storm drain samples were positive for either of the two
human markers.

Sources:

Probable -

Potential — Non-specific source (human waste)
Possible -

55 - MISSION BAY - Clean Beaches Initiative Bacterial Source Identification Study
MEC- Weston and City of San Diego

Purpose - The overall goal of this study was to identify the sources of bacterial contamination to
Mission Bay.

Results -Results from both MST methods utilized in Phase 11 confirmed that the large majority of
the enteric bacteria in Mission Bay originates from birds and contributions from human sources
are insignificant

Sources:

Probable — Avian (secondary wildlife),

Potential —-Dogs, over-irrigation, MS4 Infrastructure (delta sediment at storm drain outlet)
Possible - park restrooms and RV pump stations (human waste), boats and homeless(mobile
sources), groundwater (non-anthropogenic), marine mammals, bay sediment
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105 - Temporal and Spatial Variability of Fecal Indicator Bacteria: Implications for the
Application of MST Methodologies to Differentiate Sources of Fecal Contamination
Marirosa Molina

http://www.environmental-
center.com/Files%5C7698%5Carticles%5C5788%5CMolina20600.pdf

Purpose - Identify and compare the temporal and spatial variability of fecal indicator bacteria
from a specific host in manure and water samples and evaluate the implications of such
variability on microbial source tracking approaches and applications.

Results - Building an enterococci library is a time-consuming, expensive approach that has the
potential to provide a great deal of information when the proper statistical analytical approach (in
this case it was cluster analysis) is used to interpret the results. Application of a library-
independent approach, such as the Bacteroides markers allows for a much faster and possibly
less expensive results, but there remains a lack of thorough temporal, spatial and specificity
analyses of the few genetic markers available so far.

Sources:

Probable — Cattle (domestic animals; anthropogenic non-human sources)
Potential —

Possible —

38 - Bacteria Monitoring and Source Tracking in Corpus Christi Bay at Cole and Ropes
Parks

Joanna Mott, M. Lindsey, R. Sealy, and A. Smith
http://www.cbbep.org/publications/virtuallibrary/1010.pdf

Purpose - In this study water samples from the six Texas Beach Watch stations at Ropes and
Cole Parks were analyzed to detect the esp marker as an indicator of human contamination at
these locations. Additionally, data on three other human-specific markers--Bacteroidales, Human
2 Polyoma Viruses (HPyVs), and ethanobrevibacter.smithii—from another study, are included in
this report for comparison with the esp analysis results.

Results - Human source contamination was detected at Ropes and Cole Park stations under
ambient weather conditions as measured by several human-specific markers. The esp gene was
detected when levels of enterococci at Ropes Park were higher following rainfall and suggest a
human contribution at this location presumably either from storm drain outflow or non-point
source run-off. For Ropes and Cole Parks, a broader bacteria source tracking project is
recommended to examine not only human, but other sources of contamination.

Sources:

Probable — Non-specific source (human waste),
Potential -

Possible — MS4 Infrastructure (human waste),
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72 - Bacteria Source Tracking on the Mission and Aransas Rivers

Joanna Mott, R. Lehman, Ph.D. and A. Smith

Purpose - In this study, bacteria source tracking (BST) was used to evaluate the sources of fecal
contamination in the Mission and Aransas River segments and to provide additional

data for assessment of sources of contamination into Copano Bay, the water body into

which both segments empty.

Results - The majority of unknown source isolates collected from water samples at the five
sampling stations along the Mission and Aransas tidal segments were classified as human source.
Overall, 63.7-66.9% of unknown source isolate profiles from the composite (ARA+CSU) dataset
were classified as treated human sources (originating from treated wastewater effluent). The
remaining unknown source isolates were classified as livestock animals and wildlife, with cow,
horse and duck contributions accounting for the majority of the animal sources in both the
composite dataset and PFGE profiles.

Sources:

Probable — Wastewater treatment plant, cows, horses, ducks
Potential —

Possible — Gulls (secondary wildlife), hogs

41 - Multi-scale landscape factors influencing stream water quality in the state of Oregon
Maliha S. Nash, D.T. Heggem, D. Ebert, T.G. Wade, and R.K. Hall
http://www.springerlink.com/content/y17u3uh60155w313/fulltext.pdf

Purpose - This study used the State of Oregon surface water data to determine the likelihood of
animal pathogen presence using enterococci and analyzed the spatial distribution and
relationship of biotic (enterococci) and biotic (nitrogen and phosphorous) surface water
constituents to landscape metrics and others (e.g. human use, percent riparian cover, natural
covers, grazing, etc.).

Results — Landscape metrics related to amount of agriculture, wetlands and urban all contributed
to increasing nutrients in surface water but at different scales. The probability of having sites
with concentrations of enterococci above the threshold was much lower in areas of natural land
cover and much higher in areas with higher urban land use within 60 m of stream. A 1% increase
in natural land cover was associated with a 12% decrease in the predicted odds of having a site
exceeding the threshold. Opposite to natural land cover, a one unit change in each of manmade
barren and urban land use led to an increase of the likelihood of exceeding the threshold by 73%,
and 11%, respectively. Change in urban land use had a higher influence on the likelihood of a
site exceeding the threshold than that of natural land cover.

Sources:

Probable - Urbanized land use
Potential -

Possible — Agriculture

Technical Memorandum Page 32
Summary of Bacteria Source ID Literature Draft 3/12/12


http://www.springerlink.com/content/y17u3uh60155w313/fulltext.pdf�

66 - Coastal Nonpoint Source Pollution Monitoring Program

New Jersey Department of Environmental Protection

Purpose - To identify the causes of the degrading water quality in the upper Navesink River.
Perform stormwater monitoring to delineate major sources of fecal contamination. Utilize
specialize tests, including coliphage and Multiple Antibiotic Resistance (MAR) analyses, to
identify the sources of contamination (i.e., human, domestic animal, and wildlife). Once
identified, actions can be recommended and taken to eliminate or reduce the impact.

Results — Results for Microbial Source Tracking indicators (F+RNA coliphage and Multiple
Antibiotic Resistance) suggest a human source of fecal contamination at sites. Sites were
identified as 'hot spots' for further source investigations.

Sources:

Probable - Non-specific source (human waste),wildlife
Potential — Domestic animals,

Possible -

1 - Multi-tiered Approach Using Quantitative Polymerase Chain Reaction for

Tracking Source of Fecal Pollution to Santa Monica Bay, Ca, February 2005

Rachel T. Noble, J.F. Griffith, A.D. Blackwood, J.A. Fuhrman, J.B. Gregory, X. Hernandez, X.
Liang, A.A. Bera, and K. Schiff
ftp://ftp.sccwrp.org/pub/download/DOCUMENTS/AnnualReports/2005_06AnnualReport/AR05
06_181-194.pdf

Purpose - The objective of this study was to identify the contribution and quantify the loading of
fecal contamination to the SMB using a multi-tiered approach. No discussion on what fecal
source types (agriculture, birds, dogs) are impacting Santa Monica Bay

Results - Measurements of Bacteroides sp. and enterovirus indicated the presence of human fecal
contamination throughout the system. Bacteroides sp. was present in 33% of mainstem samples.
Enterovirus was present in 44% of mainstem samples. The concordance among these
measurements was nearly complete; almost every location that detected Bacteroides sp. was also
positive for enterovirus.

Sources:

Probable - Non-specific Source (human waste)
Potential -

Possible-

108 - Use of Fecal Steroids to Infer the Sources of Fecal Indicator Bacteria in the Lower
Santa Ana River Watershed, California: Sewage Is Unlikely a Significant Source

James A. Noblet, D.L. Young, E.Y. Zeng and S. Ensari

ftp://ftp.sccwrp.org/pub/download/ DOCUMENTS/Journal Articles/444 fecal _steroids.pdf
Purpose - Utilize a suite of fecal steroids, as chemical markers to examine whether sewage was a
significant source of FIB within the lower Santa Ana River watershed.

Technical Memorandum Page 33
Summary of Bacteria Source ID Literature Draft 3/12/12


ftp://ftp.sccwrp.org/pub/download/DOCUMENTS/AnnualReports/2005_06AnnualReport/AR0506_181-194.pdf�
ftp://ftp.sccwrp.org/pub/download/DOCUMENTS/AnnualReports/2005_06AnnualReport/AR0506_181-194.pdf�
ftp://ftp.sccwrp.org/pub/download/DOCUMENTS/JournalArticles/444_fecal_steroids.pdf�

Results - The results implied that sewage was not a significant source of fecal steroids, and
therefore perhaps FIB to the study area. Instead, birds may be one possible source of the
intermittently high levels of FIB observed in the lower Santa Ana River watershed and the
nearby surf zone.

Sources:

Probable —

Potential — Gulls (secondary wildlife; anthropogenic non-human sources)

Possible — Sewage infrastructure (human waste), dogs (domestic animals; anthropogenic non-
human sources)

109 - Fecal source tracking by antibiotic resistance analysis on a watershed exhibiting low
resistance

Yolanda Olivas, and B.R. Faulkner
http://www.springerlink.com/content/k02q5v6748702773/fulltext.pdf

Purpose - To test the efficiency of the antibiotic resistance analysis (ARA) method under low
resistance by tracking the fecal sources at Turkey Creek, Oklahoma exhibiting this condition.

Results - The original seasonal and annual DA of the stream sources showed no significant
difference between human and livestock input rates in winter, spring and summer (0.56<P<0.76).
Deer was consistently lower than the other two sources (0.00<P<0.30). In fall, the human source
predominated over livestock and deer (P<0.0001). Revision of the original DA using the rates of
misclassification, decreased classification into the human and deer sources by 6—-7%
(0.22<P<0.33), and increased classification into livestock by 13-14% (0.04<P<0.06), showing
the significance of the original DA misclassification. In conclusion, the major effect of low
antibiotic resistance to this ARA work was a significant level of negative misclassification into
the livestock source.

Sources:

Probable — Non-specific source (human waste), livestock (domestic animals; anthropogenic non-
human sources)

Potential — Deer (wildlife; non-anthropogenic)

Possible —

143 - Investigation of Faecal Pollution and Occurrence of Antibiotic Resistant Bacteria in
the Mooi River System as a Function of a Changed Environment

M.J. Pantshwa, A.M. van der Walt, S.S. Cilliers, and C.C. Bezuidenhout
http://www.ewisa.co.za/literature/files/2008_137.pdf

Purpose - Water quality monitoring and assessments are of paramount importance to identify the
river confluence vulnerable to the pollution impacts of urbanization. Investigate some physico-
chemical parameters, levels of faecal pollution and occurrence of antibiotic resistant bacteria in
the Mooi River system as a function of a changed environment.
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Results - Non-human sources contributed greater towards faecal pollution. Urban gradient was
recognized in terms of faecal indicator species distribution. Higher levels of antibiotic resistant
bacteria were detected in urban sites when compared to lower upstream and elevated
downstream levels.

75 - Middle Rio Grande Microbial Source Tracking Assessment Report

Parsons Water & Infrastructure Inc.

Purpose - The objective of this project was to identify specific sources of fecal coliform causing
high levels of bacteria in the Middle Rio Grande.

Results - Overall, ribotyping results show, the largest fraction of E. coli matched those found in
avian sources, followed by canine, human/sewage, rodents, bovine, and equine. The source of
approximately 9 percent of the E. coli could not be identified. With the exception of rodents,
only a few species of wild mammals were identified as sources of fecal coliform found in water:
deer or elk, raccoon, coyote, bear, and opossum. It should be noted that an unknown fraction of
the canine isolates may be from coyotes and foxes, as many E. coli strains are resident both in
domestic dogs and wild canines.

Sources:

Probable — Cats, dogs, birds (wildlife)

Potential — Non-specific source (human waste), livestock, rodents (secondary wildlife), Wildlife
(deer or elk, raccoon, coyote, bear, and opossum)

Possible —

125 - Bacterial Contamination and Antibiotic Resistance in Fecal Coliforms from Glacial
Water Runoff

S.P. Pathak, and K. Gopal

http://www.springerlink.com/content/fup31h3742514123/fulltext.pdf

Purpose - Assess the bacteriological contamination in glacial water runoff from the Gangotri
glacier and Gangetic river system (Gaumukh to Rishikesh) by enumerating aerobic heterotrophs,
coliforms, fecal coliforms and fecal streptococci. Antibiotic resistance among the fecal
coliforms, identified as E. coli, was also studied.

Results - Contamination of coliform was observed in all samples, while fecal coliform and fecal
streptococci were detected in 17 and 18 samples, respectively (Fig. 2). Thus, bacteriological
analysis exhibited maximum contamination in most of the water samples from post-Gangotri and
Gangetic stations. The observed increase in the proportion of coliforms and fecal coliforms was
statistically significant (p < 0.001). The counts of fecal streptococci in all study stretches were
too low for statistical comparison.
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129 - Fecal BMAP Implementation: Identification of Probable Sources in the Butcher Pen
Creek Watershed

PBS&J
http://publicfiles.dep.state.fl.us/dear/BMAP/LowerStJohns/Tributaries%20Fecal%20Coliform%?2
OBMAPs/Technical_Reports/ButcherPen/Final%20Draft%20Butcher%20Pen%20WBI1D%20232
2%20Tech%20Report%20041008.pdf

Purpose - FDEP has verified 54 tributaries of the Lower St. Johns River—Ilocated throughout
Duval County and in small portions of Clay and St. Johns Counties—as impaired for fecal
coliform, and TMDLs must be developed for these waterbodies. Local stakeholders in the Lower
St. Johns Basin, in conjunction with FDEP, are currently working to develop a Basin
Management Action Plan (BMAP) to implement the TMDLs for fecal coliform.

Results - Elevated levels of fecal coliforms following rainfall may be an indication that
unidentified pollution sources (e.g., leaking wastewater conveyance systems) are being
transported by stormwater into Butcher Pen Creek. This evaluation indicates that the probable
sources of fecal contamination in the Butcher Pen Creek WBID are human-related. Although
Butcher Pen Creek does not have a designated septic tank phase-out area, some areas of the basin
have likely had OSTDS failures, as indicated by the existence of septic tank repair permit
applications, especially in the northeast corners of the watershed. Therefore, it is likely that there
still remain isolated and problematic septic systems that are contaminating the neighboring
surface waters.

Sources:

Probable — Sewage infrastructure (SSO events),
Potential — Wastewater discharge

Possible —

34 - Origin and spatial-temporal distribution of faecal bacteria in a bay of Lake Geneva,
Switzerland

John Poté, N. Goldscheider, L. Haller, J. Zopfi, F. Khajehnouri, and W. Wildi
http://doc.rero.ch/Im.php?url=1000,43,4,20100511154847-X1/Pot_John_- Origin_and_spatial-
temporal_distribution_of faecal bacteria_20100511.pdf

Purpose - To quantify the input flux rates of faecal bacteria from the main contamination sources
and to assess their spatial and temporal distribution in the bay, in order to estimate the human
health risk related to recreational activities and drinking water use.

Results - The highest FIB concentrations in the near-surface water of the bay consequently occur
during floods and mixed lake conditions. Although the thermocline protects the epilimnion from
contamination in summer, effluent water may spread in the hypolimnion and reach the drinking-
water pumping station 3.8 km further to the west.

Sources:

Probable — Wastewater Treatment Plant

Potential —

Possible —
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110 - Classification Tree Method for Bacterial Source Tracking with Antibiotic Resistance
Analysis Data

Bertram Price, E.A. Venso, M.F. Frana, J. Greenberg, A. Ware, and L. Currey
http://aem.asm.org/content/72/5/3468.full.pdf+html

Purpose - Apply the statistical method known as classification trees to build a model for BST for
the Anacostia Watershed in Maryland.

Results - Applying the tree classification model to the 1,565 Anacostia River water isolates
yielded the following distribution of sources: 468 (29.9%) pet, 222 (14.2%) human, 437 (27.9%)
livestock, and 438 (28.0%) wildlife. These results were determined from analysis of all the water
isolates, which represent six monitoring stations with samples collected monthly for 1 year.
Therefore, the source distribution presented here does not account for the distribution of high-
flow and low-flow periods, which may contribute different sources to the streams. Also, note that
bacterial sources can be site specific in a watershed, given the non-conservative nature of
bacterial transport. For the purpose of this analysis, all the water isolates from the six monitoring
stations were used to estimate the overall watershed relative source contributions. The results
based on this averaging method indicate that humans contribute the least bacterial contamination
to the Anacostia River. The other sources of bacterial contamination are evenly distributed
among pet animals, livestock, and wildlife.

Sources:

Probable — Pets and livestock (domestic animals; anthropogenic non-human sources), wildlife
(non-anthropogenic)

Potential — Non-specific sources (human waste)

Possible —

113 - Quantitative microbial faecal source tracking with sampling guided by hydrological
catchment dynamics

G. H. Reischer, J.M. Haider, R. Sommer, H. Stadler, K.M. Keiblinger, R. Hornek, W. Zerobin,
R.L. Mach, and A.H. Farnleitner
http://onlinelibrary.wiley.com/doi/10.1111/j.1462-2920.2008.01682.x/pdf

Purpose - Apply modern quantitative microbial source tracking methods on a large and complex
karstic spring catchment in context with hydrology and other water quality parameters over a
prolonged period of time in order to comprehensively, qualitatively and quantitatively
characterize the pollution sources.

Results - 1) Established and evaluated a new sampling concept with consideration for the whole
seasonal hydrological catchment variability and special emphasis on strong pollution events.

2) Demonstrated the ability of quantitative microbial source tracking studies to quantitatively
link source-specific marker levels to general faecal pollution indicators in order to estimate the
contribution of one source group to total faecal pollution as measured in conventional faecal
monitoring.
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3) Showed that the thorough investigation of catchment hydrology and pollution dynamics is a
prerequisite for successful quantitative microbial source tracking study design.

Sources:

Probable — Ruminant (wildlife; non-anthropogenic)
Potential — Non-specific sources (human waste)
Possible — Soil/Sediment/Sand

133 - Assessment of Sources of Bacterial Contamination At Santa Cruz County Beaches
John Ricker and S. Peters
ftp://ftpdpla.water.ca.gov/users/prop50/10045_SantaCruz/Work%20PIan%20CD%2004/referenc
e%20plans%20and%20background%20information/Sources%200f%20Contamination%20at%?2
0SCC%20Beaches%202005.pdf

Purpose - Determine the source and health threat of elevated bacteria levels at Santa Cruz
County beaches

Results - The most significant source of beach contamination in Santa Cruz County is discharge
from the creeks, with a high urban runoff component during both wet and dry weather. 22 point
plan to be implemented to improve water quality

Sources:

Probable — Non-specific sources (human waste), Sewage infrastructure (storm drains), Domestic
animals (dogs), Secondary wildlife (birds), Wildlife (rats)

Potential —

Possible —

42 - Bacterial Source Tracking Pilot Study DNA Fingerprinting, Human Bacteroidetes ID
and Human Enterococci ID

Rogue Valley Council of Governments

Natural Resources Department

Purpose - The purpose of the pilot study was 1) to determine whether bacteria found in local
streams is from human or animal sources and 2) to evaluate different BST methodology for
future use within the Rogue Valley.

Results - DNA Fingerprinting results show that animal fecal matter is present, but were
inconclusive in identifying whether human contamination was present. Many of the

analyzed colonies could not be matched to animal or human sources. However, based on the
isolates identified, animals are the primary contributor of bacteria to Ashland Creek, Baby Bear,
and Griffin Creek (31 of 50).

Sources:

Probable - Domestic animals, wildlife,
Potential -

Possible — Non-specific source (human waste)
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7 - Microbiological Water Quality at Reference Beaches in Southern California During
Wet Weather

Kenneth Schiff, J. Griffith, and G. Lyon
http://www.sccwrp.org:8060/pub/download/DOCUMENTS/TechnicalReports/448_reference be
ach.pdf

Purpose - The contribution of non-human sources of bacteria was quantified at coastal reference
beaches in southern California. Provides an overview of sampling methods and analytical results
for reference beaches are discussed. Bacteria sources were not identified

Results — Based on the results from this study, natural contributions of nonhuman fecal indicator
bacteria were sufficient to generate exceedances of the State of California water quality
thresholds during wet weather. Total coliform, E. coli, and enterococcus samples collected
during wet weather exceeded water quality thresholds greater than 10 times more frequently
during wet weather than during recent dry weather in summer or winter, although the frequency
differed by beach. San Onofre State Beach had the greatest concentrations of bacteria and the
greatest frequency of water quality threshold exceedances. This may have been the result of
several factors that we cannot disentangle. First, San Onofre Creek was the largest watershed we
sampled, which may have led to a greater number of nonhuman sources of fecal indicator
bacteria upstream. Second, San Onofre Creek had the largest and most mature lagoon of any site
sampled, which was located at the beach interface and may have attracted nonhuman fecal
sources(i.e. birds). Third, San Onofre Creek was the only discharge where we found human
enteric virus. The San Onofre Creek watershed had the greatest fraction of developed land use
(3%) of any of the other watershed systems and human activities are known to occur in

the lower part of this watershed.

Sources:

Probable — Non-specific source (anthropogenic)
Potential — Non-specific source (human waste)
Possible —

221 - Presence of Bacteroidales as a Predictor of Pathogens in Surface Waters of the
Central California Coast

A. Schriewer, W.A. Miller, B.A. Byrne, M.A. Miller, S. Oates, P.A. Conrad,, D. Hardin, H.H.
Yang, N. Chouicha, A. Melli, D. Jessup, C. Dominik, and S. Wuertz
http://ukpmc.ac.uk/articles/PMC2935056

Purpose - Evaluate the value of Bacteroidales genetic markers and fecal indicator bacteria (FIB)
to predict the occurrence of waterborne pathogens in ambient waters along the central California
coast.

Results - The ability to predict pathogen occurrence in relation to indicator threshold cutoff
levels was evaluated using a weighted measure that showed the universal Bacteroidales genetic
marker to have a comparable or higher mean predictive potential than standard FIB. This
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predictive ability, in addition to the Bacteroidales assays providing information on contributing
host fecal sources, supports using Bacteroidales assays in water quality monitoring programs.

77 - Tracking Sources of Fecal Pollution in a South Carolina Watershed by Ribotyping
Escherichia coli: A Case Study

Troy M. Scott, J. Caren, G.R. Nelson, T.M. Jenkins, and J. Lukasik
http://sourcemolecular.com/pdfs/scott3.pdf

Purpose - To describe the effective use of the ribotyping microbial source tracking procedure to
determine the source(s) of Escherichia coli within a South Carolina watershed.

Results - Prior to investigating potential fecal inputs into this watershed, a significant human
source was suspected as the primary input; however, of the 515 E. coli isolated from water
samples collected during the course of this study, 88% were typed as being of animal fecal
origin. Thus, this study was integral in the realization that animals may be a significant source of
contamination and that remediation efforts should be redirected to accommodate these findings.
Of the 454 animal isolates analyzed, 51 RT profiles were directly matched from a specific animal
source. Of these, 22 (43%) were classified as coming from deer feces and 9 (18%) directly
matched those generated from dog feces.

Sources:

Probable — Wildlife (deer, raccoons, birds and pelicans),

Potential — Non-specific source (human waste), cats and dogs, gulls (secondary wildlife)
Possible —

19 - Sewage Exfiltration As a Source of Storm Drain Contamination during Dry Weather
in Urban Watersheds

Bram Sercu

http://pubs.acs.org/doi/abs/10.1021/es200981k

Purpose - To determine whether transmission of sewage is occurring from leaking sanitary
sewers directly to leaking separated storm drains, field experiments were performed in three
watersheds in Santa Barbara, CA.

Results — Above-background RWT peaks were detected in storm drains in high-risk areas, and
multiple locations of sewage contamination were found. Sewage contamination during the field
studies was confirmed using the human-specific Bacteroidales HF183 and Methanobrevibacter
smithii nifH DNA markers. This study is the first to provide direct evidence that leaking sanitary
sewers can directly contaminate nearby leaking storm drains with untreated sewage during dry
weather and suggests that chronic sanitary sewer leakage contributes to downstream fecal
contamination of coastal beaches.

Sources:

Probable -
Potential -
Possible -
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6 - Storm Drains are Sources of Human Fecal Pollution during Dry Weather in Three
Urban Southern California Watersheds

Bram Sercu, L.C. Van de Werehorst, J. Murray, and P.A. Holden
http://www.santabarbaraca.gov/NR/rdonlyres/C3B1ADAE-37E8-4F89-8F2D-
1A24FBAB8D6A/0/Sercuetal ESNT_2009 v43p2938S1.pdf

Purpose - Dry weather bacteria monitoring in urbanized Santa Barbara, CA watersheds

Results - Of the 80 water samples analyzed within the Malibu watershed, five samples were
positive for the human-specific HF183 Bacteroidales marker (HBM).The highest percent
exceedance of FIB and HBM concentrations were measured during wet weather. During the
study, 93.8% of the samples did not have detectable concentrations of HBM. These data do not
rule out any particular potential sources of human fecal contamination.

Sources:

Probable -

Potential - Sewage infrastructure, non-stormwater discharges, MS4 infrastructure (less likely —
human waste), MS4 infrastructure (anthropogenic non-human sources)

Possible -

116 - Identification of human fecal pollution sources in a coastal area: a case study at
Oostende (Belgium)

Sylvie Seurinck, M. Verdievel, W. Verstraete, and S.D. Siciliano
http://www.iwaponline.com/jwh/004/0167/0040167.pdf

Purpose - Identify fecal pollution sources in the North Sea and produce a model required to
predict fecal pollution

Results - The canal Gent-Oostende, the Dode Kreek and Gauwelozekreek, the Voorhaven, and
the Montgommerydok contained high levels of the indicator bacteria. The European E. coli
standard (5 £ 102/ 100 ml) suggested in the revised draft Bathing Water Directive (Council of the
European Communities 2000) was exceeded most of the time at these sites. The human specific
Bacteroides marker was detected in almost all water samples from these sites, which indicates
that they are regularly contaminated with human fecal pollution. The river Noordede, the
Visserijdok and the beach water at 2 sites were only lightly contaminated based on the European
E. coli standard. At these sampling sites the human-specific Bacteroides marker was less
frequently detected and in lower amounts, except at one locations where high concentrations of
107 human-specific Bacteroides marker per | were recorded at the beginning of the sampling
survey and at the end. The detection of indicator organisms and the human specific Bacteroides
marker was strongly related to rainfall for this coastal area.

Sources:

Probable — Non-specific sources (human waste)
Potential —Wildlife (non-anthropogenic)
Possible —
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11 - Regrowth of Enterococci & Fecal Coliform in Biofilm. Printed in The Journal for
Surface Water

John F. Skinner, J. Guzman, and J. Kappeler

Purpose - The goal of the study was to determine the sources of high numbers of enterococci and
fecal coliform found in street gutter runoff flowing from residential areas to the Dover Drive
storm drain in Newport Beach, Orange County

Results — Bacteria counts in runoff from washing the sidewalk using bacteria-free hose water
were 220 enterococci/100 ml and 180 fecal coliform/100 ml. Washoff water from the driveway
by manually flooding a residential front lawn was 160 enterococci/100 ml and 9 fecal
coliform/100 ml. Runoff from flooding the grass contained 1,250 enterococci/100 ml and 2,000
fecal coliform/100 ml. Water draining directly into the gutter through a hole cut through the curb
grew out 70 enterococci/100 ml and 100 fecal coliform/100 ml.

Bacteria-free hose water was introduced into a dry street gutter and tested for enterococci and
fecal coliform at 10 meters, 45 meters, and 100 meters downstream when the flow from the hose
water reached those locations. There was a progressive rise of both enterococci and fecal
coliform bacteria with the increased distance of flow. The levels of fecal indicator bacteria were
26,000 enterococci/100 ml and 14,000 fecal coliform/100 ml when the water reached the 100-
meter test site, the last testing station. The source of these high numbers of bacteria is suspected
to be coming from regrowth in the street gutters.

The findings of these studies provide evidence that regrowth of both enterococci and fecal
coliform bacteria are occurring in biofilm located in residential street gutters and storm drains in
Newport Beach.

Sources:

Probable - Street gutter biofilm regrowth (MS4 infrastructure)

Potential — Dog excrement (not tested), lawn irrigation runoff, sidewalk and driveway runoff
(Solid/liquid waste), residential washwater, residential lawn runoff

Possible - Residential backyard and side yard patios, roof gutter drains but not tested

49 - F+ RNA Coliphages as Source Tracking Viral Indicators of Fecal Contamination
Dr. Mark D. Sobsey, D.C. Love, and G.L. Lovelace
http://webmail.ciceet.unh.edu/news/releases/springReports07/pdf/sobsey.pdf

Purpose - To evaluate and apply novel, cost-effective technologies and methods for the
detection, quantification and identification of sources of microbial contaminants and the
characterization of those sources as human or nonhuman.

Results - Microbial indicator concentrations in water and shellfish were higher at sites with
greater wastewater treatment plant discharges. Of the 9 estuaries in the study, 4 were impacted
by point source discharges of waste water treatment plant (WWTP) effluent. Human point source
pollution in this study was primarily from waste water treatment plant (WWTP) treated effluent
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and possibly raw sewage leaks, while likely human non-point sources included urban runoff,
seepage from septic tanks, and boat dumping. Sites with non-human non-point fecal waste
contained populations of wildfowl (goose, duck, gull), wild horses, other feral animals,
agricultural animals, a dog park and urban pet waste. At 4 estuaries the impacted sites included
human point and non-point sources, while the non-impacted sites were pristine sites with wildlife
refuges or were geographically separated from human populations. In the Tijuana River Reserve
in Southern CA human impacts were documented at all study sites, so in the absence of a truly
pristine or non-impacted site, a site with only non-point source runoff from human development
was compared to a more contaminated site at the mouth of the Tijuana River containing
untreated sewage from Mexico.

Sources:

Probable -

Potential — Sewage infrastructure, Urban runoff (MS4 infrastructure - human waste; suspected to
potential)

Possible -

45 - Faecal sterols analysis for the identification of human faecal pollution in a non-sewered
catchment.

D. Sullivan, P. Brooks, N. Tindale, S. Chapman, and Ahmed, W.
http://publicationslist.org/data/w.ahmed/ref-

14/Daryle_s%20article_%20WST _revised%20version.pdf

Purpose - To identify human faecal pollution in a non-sewered catchment using faecal sterols.

Results - In this study, faecal sterol analysis was used to identify the presence of human sourced
faecal pollution or others (non-point sources) in two adjacent creeks of North Maroochy
Catchment. It appears that stanols concentrations generally increased with increased catchment
runoff. After moderate rainfall, high coprostanols levels found in water samples indicated human
faecal pollution and defective septic systems are the most likely sources of pollution. The human
signal was traced on one occasion to a defective septic system. In contrast, it appears that during
dry weather human faecal pollution is not occurring in the study

catchment.

Sources:

Probable — Septic (sewage infrastructure),
Potential —

Possible -

124 - Ecological Control of Fecal Indicator Bacteria in an Urban Stream

Cristiane Q. Surbeck, S.C. Jiang, and S.B. Grant

http://Ishs.tamu.edu/docs/Ishs/end-
notes/ecological%20control%200f%20fecal%20indicator%20bacteria%20in%20an%20urban%20stream-
1429959691 /ecological%20control%200f%20fecal%20indicator%20bacteria%20in%20an%20urban%20

stream.pdf
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Purpose - Determine the source(s) of elevated FIB concentrations in Cucamonga Creek, a
concrete-lined urban stream in southern California. Flow in the creek consists primarily of
treated and disinfected wastewater effluent, mixed with relatively smaller but variable flow of
runoff from the surrounding urban landscape.

Results - Mass and volume balance calculations indicate that treated wastewater is not a
significant source of FIB to Cucamonga Creek. Runoff from the urban landscape appears to be
the primary source of FIB loading to Cucamonga Creek during both dry weather and wet
weather periods. Observations from the study imply that DOC and FIB concentrations in runoff
should co-vary, which is indeed the case both at Cucamonga Creek and in many agricultural and
urban streams along the California coast. These results are not consistent with the hypothesis that
FIB are static contaminants (like sediments or nutrients) with well-defined and land-use-specific
export coefficients, as has been suggested for catchments in the United Kingdom. Rather, our
data suggest that nonpoint source FIB impairments in southern California are best viewed as an
ecological phenomenon, in which a dynamic balance between FIB sources, nutrient availability,
competition with other heterotrophic bacteria, and predator prevalence determines the magnitude
and extent of FIB pollution and its human health implications.

Sources:

Probable — Non-specific Source (Human Waste), Domestic animals (dogs), Secondary Wildlife
(birds)

Potential —

Possible -

50 - B Street/Broadway Piers, Downtown Anchorage, and Switzer Creek Storm Drain
Characterization Study

Tetra Tech, City of San Diego

Purpose - To further characterize the City’s storm drain system discharges during both wet and
dry weather. This monitoring program evaluated the potential sources of the pollutants-of-
concern (POCs) throughout the MS4 system and collected data to calibrate and validate
preliminary wet weather runoff modeling efforts for the San Diego Bay TMDLSs.

Results - Bacteria concentrations from residential land use site DBRO1 are higher than
commercial land use site DBCO2. The differences in bacteria concentrations across land use
sampling sites were compared using t-test or Mann- Whitney Rank Sum test if data do not meet
normality test. The results suggested significant difference in concentrations between the two
sampling sites for both events and for all three microbiological parameters. Higher
concentrations were found at the residential site (DBRO01) than the commercial land use site
(DBCO02).

Sources:

Probable — Residential (Land use)
Potential — Commercial (Land use)
Possible -
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53 - Chollas Storm Drain Characterization Study

Tetra Tech, City of San Diego

Purpose - To further characterize the City’s storm drain system discharges during both wet and
dry weather. This monitoring program evaluated the potential sources of the pollutants-of-
concern (POCs) throughout the MS4 system and collected data to calibrate and validate
preliminary wet weather runoff modeling efforts for the San Diego Bay TMDLSs.

Results - The measured enterococcus and coliform concentrations generally showed large
variations. The enterococcus concentrations showed a number of exceedances of the basin action
level at a number of sites including several commercial and industrial sites and two residential
sites. Fecal coliform concentrations were generally below action levels, with a few industrial and
residential sites showing some exceedances. Total coliform concentrations showed a large
number of exceedances at seven out of the ten sampling sites. The difference in bacteria
concentrations across land use sampling sites was compared based on median concentrations and
using the Mann-Whitney Rank Sum test (Table 7-4). The results suggested significant difference
in concentrations among the sampling sites for both events and for all three microbiological
parameters. Higher concentrations were found at two commercial (CHCO7 and CHC12),
industrial (CHI108) and two residential sites (CHR03 and CHRO04).

Sources:

Probable — Commercial/Industrial (anthropogenic non-human sources; potential to probable),
Commercial and industrial (land use)

Potential — Residential (land use)

Possible -

9 - Using Microbial Source Tracking to Support TMDL Development and Implementation
Tetra Tech, Inc. and Herrera Environmental Consultants

Purpose - Provides an overview of Microbial Source Tracking (MST) and how it can be used to
support TMDL development and implementation. The document covers potential uses of MST,
descriptions of common MST methods, factors for selecting an MST method and designing an
MST study, and examples of MST studies used to support TMDL development or
implementation.

Results — ID Study: The Bacteroides PCR results generally supported the PFGE results that
wildlife was the predominant source of fecal bacteria in the sampled streams. The genetic
fingerprinting showed that greater than 10 percent of the total E. coli colonies isolated were from
dogs, and cats were almost 20 percent. In addition, there were two days on lower Hauser Creek
when Idaho’s primary contact water quality criterion for E. coli was exceeded, during which
dogs were the source of over 40 percent of the isolates. Horses and cattle each did not exceed 10
percent of the total E. coli isolates; however, horses were greater than 15 percent of the E. coli
isolates. Although humans made up 11 percent of the total E. coli colonies isolated on Right Fork
Hauser Creek, only one E. coli colony was isolated from water samples collected on days when
the water quality criterion was exceeded.
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OR: Results indicated widespread contamination from ruminants (non-elk) and, in certain river
segments of the Trask, Miami, and Tillamook Rivers and Holden Creek, significant
contamination from humans.

NM: Overall, ribotyping results show the largest fraction of E. coli matched those found in avian
sources, followed by canine, human/sewage, rodents, bovine, and equine. The source of
approximately 9 percent of the E. coli could not be identified.

VA: MST Results indicate majority of sources derive from wildlife and livestock, followed by
humans, and then pets.

NH: Ribotyping identified source species for 76% (19/25) of the E. coli isolates in the water
samples. The remaining isolates (24%) could not be matched with certainty to patterns in the
ribopattern database. Of the identified isolates, geese constituted the largest portion (52%)
followed by livestock [sheep (12%) and cows (4%) for a total of 16%] and dogs (8%).

MI: During dry conditions, the human biomarker was present at all sites, except one site. The
results were always negative for the human biomarker, giving a strong indication that E. coli
from human sources was not impacting this site during dry conditions. Positive results for the
other sites suggest that there are dry-weather sources of E. coli of human origin. These human
sources of E. coli could include cross-connections between the sanitary and storm sewer systems,
illicit discharges to storm sewers, failed on-site sewage disposal systems, and leaking sanitary
Sewers.

SD: Among the isolates for which the source could be identified, 26% were equine (horse) and
30% were ovine (sheep). Other identified animal sources include porcine (pig), bovine (cow),
canine (dog), feline (cat) and human. Based on review of available information and
communication with state and local authorities, the primary nonpoint sources of fecal coliform
within the Beaver Creek watershed include agricultural runoff, as well as wildlife and human
sources. Septic systems are assumed to be the primary human source of bacteria loads to Beaver
Creek. The HSPF model was used to determine the contribution of fecal coliform bacteria from
identified sources in the Beaver Creek watershed and evaluate the implementation of BMPs to
control these sources.

Sources:

Probable — Geese (NH), avian (NM)

Potential — Non-specific source (human waste — NM, OR), sewage infrastructure (M), illegal
connections, domestic animals (NH, ID, NM), agriculture (OR), secondary wildlife (ID)
Possible -

37 - Monitoring Report for Bacterial Source Tracking Segments 0806, 0841, and 0805 of
the Trinity River Bacteria TMDL

Texas Institute for Applied Environmental Research (TIAER)
http://repositoriesl.lib.utexas.edu/bitstream/handle/2152/7038/crwr_onlinereport08-
08.pdf?sequence=2
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Purpose - This report includes information on study area, characteristics, materials and methods
of bacterial source tracking, and results and findings of the source tracking study.

Results — Overall, each of the source contributors showed a definite trend, whether positive or
negative, as one moves downstream from Segment 0806, through Segment 0841, and into
Segment 0805. The categories did show consistencies in source species. The avian category was
consistently dominated by non waterfowl species, while the livestock category’s contribution
was shared by bovine and horses. Mammalian wildlife was found to be high in rodent species
and raccoons, while the pet category was found to be consistently led by dogs.

Sources:

Probable — Non-specific source (human waste — potential to probable)
Potential - Pets and livestock, avian and mammals (wildlife)

Possible -

149 - Assessment of the Origins of Microbiological Contamination of Groundwater at a
Rural Watershed in Chile

Mariela VValenzuela, M.A. Mondaca, M. Claret, C. Perez, B. Lagos, and O. Parra
http://www.scielo.org.mx/pdf/agro/v43n4/v43n4al0.pdf

Purpose - To improve the state of knowledge on the microbiological quality of groundwater at a
rural watershed. Characterize the microbiological quality of the groundwater and to identify
sources of contamination.

Results - The main source of fecal contamination is of animal origin, a diffuse one.
Concentrations of bacterial indicators have a temporal basis showing variable levels among
seasons, with a higher concentration in the rainy one. All 42 wells analyzed contained
opportunistic pathogens.

167 - Bacterial pathogens in Hawaiian coastal streams-Associations with fecal indicators,
land cover, and water quality

E.J. Viau, K.D. Goodwin, K.M. Yamahara, B.A. Layton, L.M. Sassoubre, S.L. Burns, H.l. Tong,
S.H. Wong, and A.B. Boehm
http://www.sciencedirect.com/science/article/pii/S0043135411001448

Purpose - To understand the distribution of five bacterial pathogens in O'ahu coastal streams and
relate their presence to microbial indicator concentrations, land cover of the surrounding
watersheds, and physical-chemical measures of stream water quality.

Results - Results implicate streams as a source of pathogens to coastal waters. Future work is
recommended to determine infectious risks of recreational waterborne illness related to O'ahu
stream exposures and to mitigate these risks through control of land-based runoff sources.

146 - EFFECTS OF RUNOFF CONTROLS ON THE QUANTITY AND QUALITY OF
URBAN RUNOFF AT TWO LOCATIONS IN AUSTIN, TEXAS
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Clarence T. Welborn, and J.E. Veenhuis

http://pubs.usgs.gov/wri/1987/4004/report.pdf

Purpose - Determine if the rapid urban development in the Austin metropolitan area is causing an
increase in the peak discharges from storm runoff and the degradation of the quality in receiving
waters.

Results - Loads of most constituents and total densities of bacteria at the mall site were
substantially larger in the inflow than in the outflow. The total densities of bacteria at the
outflow were less by about 80 percent. Discharge weighted concentration data for Alta Vista
indicate that the grass-covered swales and the grass-covered detention area had little or no effects
on reducing concentrations or densities of most water-quality constituents.

Sources:

Probable — Residential, Industrial and Commercial Land Use(street, lawn and parking lot runoff)
Potential -

Possible -

14 - Tecolote Creek Microbial Source Tracking Summary Phases I, 11, and 111

Weston Solutions

Purpose - To investigate the bacterial sources, origins, and loads in the Tecolote Creek watershed
and to assess and characterize specific priority activity contributions.

Results — Wet weather bacteria loads from individual land uses indicated that there were no
significant differences between different land uses with flows merging and combining
throughout drainage areas. There was some indication that higher loads were attributable to
transportation corridors, commercial areas, and industrial land uses. Dry weather loads were
higher in residential and commercial areas with specific activities identified as including poorly
maintained dumpsters leaking high concentrations of indicator bacteria. A key transport
mechanism found especially in commercial and industrial areas was over-irrigation. Residential
areas were found to be abiding by water conservation recommendations, but this was not seen in
commercial and industrial areas.

During dry weather, five positive Bacteroides samples were obtained. Each follow-up
investigation failed to locate a point source; however, in every instance there was evidence of
transient human activity. During wet weather, only 1 sample from a total of 37 samples collected
over 9 storms was found to be positive for Bacteroides. This sample was collected during the
early phase of the storm flows in an area known to be a transient area.

Biofilms on the walls of the MS4 system in particular were found to grow rapidly and contain
high numbers of enterococci. Speciation of these enterococci determined that the origins were
most likely environmental rather than fecal. Further investigation determined that the storm
water, with high numbers of enterococci of fecal origin, was the primary inoculation mechanism
but that biofilms matured rapidly into complex communities with a variety of species present.
The high flows generated during wet weather were found to cause significant biofilm sloughing.
The impact of biofilms on wet weather loads of indicator bacteria into receiving waters would
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appear to be significant. Sediments and biofilms within the creek and MS4 system were found to
be significant reservoirs.

Sources:

Probable - Biofilm (MS4 Infrastructure), Sediment and biofilms in Tecolote Creek, Sediment and
biofilms in MS4 Infrastructure

Potential - MS4 Infrastructure (anthropogenic non-human sources) Land use (residential,
commercial, schools, restaurants, nurseries, golf course, livestock & domestic animal, industrial,
Open space/Parks/Recreation, transportation corridors)

Possible -

52 - Dry Weather Bacterial Source Identification Study in the Mouth of Chollas Creek
Weston Solutions and the City of San Diego

Purpose - 1. What are the sources and magnitudes of dry weather urban runoff and associated
indicator bacteria that influence water quality at the mouth of Chollas Creek?

2. What BMPs may be put in place to reduce or eliminate the influence of dry weather urban
runoff at the mouth of Chollas Creek?

Results - During dry weather, there is no hydrologic connection between the mouth of Chollas
Creek (the area influenced by tidal action) and the upstream drainage. Thus, bacteria found in the
receiving waters of the creek mouth originate from sources that discharge directly to the mouth
(i.e., storm drains). The highest bacterial concentrations were associated with the two storm
drains near the National Avenue Bridge. Concentrations of indicator bacteria associated with the
other identified storm drains were lower, but still contributed to elevated concentrations in the
receiving water in the south fork and main stem, respectively. Two sources of flow that
contributed to the high bacterial concentrations were identified as (1) over-irrigation of
landscaping at the strip mall located at National Avenue and 35th Street and (2) a freshwater
slough adjacent to a freeway off ramp that periodically discharges to a storm drain in the south
fork of the creek.

Sources:

Probable - Storm drains and scour ponds at storm drain outlet; MS4 infrastructure; human
waste), over-irrigation (landscaping)

Potential — Non-specific source (Freshwater slough; non-anthropogenic)

Possible -

54 - Regional Harbor Monitoring Program Pilot Project 2005-08 Summary Final Report
Weston Solutions and the City of San Diego

Purpose - The core monitoring program assesses the conditions found in the harbors based on
comparisons to historical reference values for the four harbors and comparisons of contaminant
concentrations to known surface water and sediment thresholds using chemistry, bacterial,
toxicology, and benthic infaunal community indicators.

Results - Based on the results of the Pilot Project, the following statements can be made: 1) All
bacterial concentrations were well below AB 411 levels, 2) The majorities of the marina and
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freshwater-influenced strata contained sediments that were not toxic, 3) Benthic infaunal
communities in both strata occurred at intermediate levels of disturbance, 4) Toxicity levels in
the marina sediments generally were better than harbor-wide historical conditions, 5) Toxicity
levels and benthic infaunal communities did not differ between the two strata, and 6) From 2005-
2007, no negative short-term trends were evident for any indicator that would be indicative of a
degrading condition.

70 - 2009-2010 Coastal Storm Drain Monitoring Annual Report
Weston Solutions, Inc. and County of San Diego Copermittees
Purpose - To determine the impacts that storm drains have on coastal receiving waters.

Results - There were a total of 28 exceedances of the total coliform storm drain action level.
Twelve sites had at least one exceedance for total coliform, of which 3 had a total coliform
exceedance on multiple dates.

Sources:

Probable — Cats

Potential —Cows, horses, fox, cormorants,

Possible — Non-specific source (human waste), gulls (secondary wildlife), Wildlife (muskrats,
raccoons, coyotes, rabbits, turkeys and geese)

74 - MICROBIAL SOURCE TRACKING IN TWO SOUTHERN MAINE WATERSHEDS
Report Number: MSG-TR-04-03March 2004Merriland River, Branch Brook and Little
River (MBLR) Watershed Report

Kristen Whiting-Grant, F. Dillon, C. Dalton, Dr. M. Dionne, and Dr. S. Jones

Purpose - This study focuses on the Merriland River, Branch Brook and Little River (MBLR)
watershed in Wells, Kennebunk and Sanford Maine, where chronic and persistent bacterial
contamination from unidentified sources has restricted shellfish harvesting.

Results - Cats were the most frequently identified single source of bacterial contamination
(21%); followed by cow (11%); fox (7%); cormorant (5%); human, rabbit, muskrat, horse and
gull (all at3%); turkey (2%); and goose, raccoon, coyote and dog (all at 1%). Also note that
ribotypes for 35% of the bacteria samples analyzed by JEL could not be identified, which is to
say that no clear matches could be established between ribotypes of known source species and
ribotypes from unknown water samples.

Sources:

Probable — Cats

Potential —Cows, horses, fox, cormorants,

Possible — Non-specific source (human waste), gulls (secondary wildlife), Wildlife (muskrats,
raccoons, coyotes, rabbits, turkeys and geese)
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64 - Microbial Source Tracking in the Dungeness Watershed, Washington

D.L. Woodruff, N.K. Sather, V.I. Cullinan, and S.L. Sargeant

Purpose - To determine the sources of fecal coliform pollution that have been impacting the
water quality and shellfish harvesting activities for more than a decade.

Results — The predominant sources of fecal coliform contamination in the Dungeness from all

matrix types (e.g. water, sediment, wrack) in the freshwater and marine environments were, in
rank order, avian (19.6%), gull (12.5%), waterfowl (9.7%), raccoon (9.2%), unknown (7.3%),

human-derived (7.1%), rodent (6.3%) and dog (4.3%). When bird groups were combined, they
represented in total about 42% of samples collected and analyzed throughout the study.

Sources:

Probable — Wildlife,

Potential - Non-specific source (human waste), domestic animals,
Possible -

44 - Quantitative Pathogen Detection and MST Combined with modeling of fate and
transport of Bacteroidales in San Pablo Bay.

Stefan Wuertz, F. Bombardelli, K. Sirikanchana, A. Schriewer, and Z. Kaveh

Purpose - To develop a decision-making took in the form of a 3-D model to benefit coastal
managers both in terms of pinpointing major sources of fecal pollution and maximizing the
usefulness of any monitoring activity.

Results — Monitoring results indicated low-level general and human-derived fecal contamination
in the bay, while cow- and dog-derived contamination was not detected, except for one sample
which contained dog-specific genetic marker. Human viruses were also below the sample
detection limit. The pollution was more likely to come from surrounding urban areas or
wastewater treatment facilities than from agricultural farm land or wildlife areas.

Sources:

Probable — Non-specific source (human waste),
Potential -

Possible — Dogs and cows

232 - Indicator organism sources and coastal water quality: a catchment study on the
island of Jersey

M.D. Wyer, D. Kay, G.F. Jackson, H.M. Dawson, J. Yeo, and L. Tanguy
http://www.ncbi.nlm.nih.gov/pubmed/7730205

Purpose - Compliance monitoring of bathing waters at La Gréve de Lecq on the North coast of
Jersey revealed a significant deterioration in water quality between 1992 and 1993, as indexed by
presumptive coliform, presumptive Escherichia coli and streptococci concentrations. During the
1993 bathing season the beach failed to attain the compliance with the EC Guideline criteria for
presumptive E. coli and streptococci.
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Results - A bacteriological survey of the stream catchment draining to the beach revealed that: (i)
concentrations of faecal indicator organisms were enhanced at high discharge after rainfall; and
(ii) a captive water fowl population, which expanded between 1990 and 1993, was a potential
source of faecal pollution.

233 - Beach sands along the California coast are diffuse sources of fecal bacteria to coastal
waters

K.M. Yamahara, B.A. Layton, A.E. Santoro, and A.B. Boehm
http://pubs.acs.org/doi/abs/10.1021/es062822n

Purpose - The potential for FIB to be transported from the sand to sea was investigated at a
single wave-sheltered beach with high densities of ENT in beach sand

Results - We collected samples of exposed and submerged sands as well as water over a 24 h
period in order to compare the disappearance or appearance of ENT in sand and the water
column. Exposed sands had significantly higher densities of ENT than submerged sands with the
highest densities located near the high tide line. Water column ENT densities began low,
increased sharply during the first flood tide and slowly decreased over the remainder of the
study. During the first flood tide, the number of ENT that entered the water column was nearly
equivalent to the number of ENT lost from exposed sands when they were submerged by
seawater. The decrease in nearshore ENT concentrations after the initial influx can be explained
by ENT die-off and dilution with clean ocean water. While some ENT in the water and sand at
LP might be of human origin because they were positive for the esp gene, others lacked the esp
gene and were therefore equivocal with respect to their origin.

58 - High-Throughput and Quantitative Procedure for Determining Sources of Escherichia
coli in Waterways by Using Host-Specific DNA Marker Genes

Tao Yan, M.J. Hamilton, and M.J. Sadowsky

http://aem.asm.org/content/73/3/890.full.pdf+html

Purpose - The objective of the study was to evaluate a high-throughput, semi-automated,
quantitative procedure for determining sources of E. coli in waterways by using host-specific
DNA marker genes of geese and ducks and robot-assisted high-throughput technology. Although
the objective was to evaluate the method, the seasonal goose/duck population as a bacteria
source was evaluated at 2 lakes frequented with migratory goose/duck populations and an
additional lake that is not frequented by migratory goose

Results - The relative contributions of fecal E.coli from the geese/ducks were estimated to be
34% and 51% in Lake Superior and Lake Calhoun, respectively and 0.28% at Lake Hartwell
(which has no migratory goose population)

Sources:

Probable — Wildlife (Lake Calhoun, Lake Superior),

Potential -

Possible-Wildlife (Lake Hartwell which has no migratory goose populations)
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NSC (Not Source Characterization) Studies

137 - Relationship between rainfall and beach bacterial concentrations on Santa Monica
Bay beaches

Drew Ackerman and S. B. Weisberg

http://www.sccwrp.org:8060/pub/download/ DOCUMENTS/AnnualReports/2001_02AnnualRep
ort/18 ar37-drew.pdf

Purpose - To enhance the scientific foundation for preemptive public health warnings, examine
the relationship between rainfall and beach indicator bacteria concentrations using five years of
fecal coliform data taken daily at 20 sites in southern California.

Results - There was a clear relationship between the incidence of rainfall and reduction in beach
bacterial water quality in Los Angeles County. Bacterial concentrations remained elevated for
five days following a storm, although they generally returned to levels below state water quality
standards within three days. The length of the antecedent dry period had a minimal effect on this
relationship, probably reflecting a quickly developing equilibrium between the decay of older
fecal material and the introduction of new fecal material to the landscape.

175 - Persistence and potential growth of the fecal indicator bacteria, Escherichia coli in
shoreline sand at Lake Huron

E.W. Alm, J. Burke, and E. Hagan

http://www.bioone.org/doi/abs/10.3394/0380-
1330%282006%2932%5B401:PAPGOT%5D2.0.C0O;2

Purpose - This study was initiated to test the hypothesis that high abundances of the fecal
indicator Escherichia coli in shoreline sand at freshwater beaches can be explained, at least in
part, by the ability of E. coli to persist and grow in beach sand.

Results - In controlled laboratory microcosm studies using autoclaved beach sand inoculated
with E. coli strains previously isolated from ambient beach sand, E. coli densities increased from
2 CFU/g to more than 2 x 105 CFU/g sand after 2 days of incubation at 19°C, and remained
above 2 x 105 CFU/qg for at least 35 days. In field studies utilizing similarly inoculated beach
sand in diffusion chambers incubated at a Lake Huron beach, E. coli also grew rapidly, reaching
high densities (approximately 7.5 x 105 CFU/g), and persisting in a cultivable state at high
density for at least 48 days. In comparison, E. coli levels in ambient beach sand adjacent to the
chambers always had densities <100 CFU/g. Lake Huron beach sand clearly provides nutrients,
temperatures, and other conditions needed to support growth of E. coli. The growth of E. coli in
sterile sand diffusion chambers to higher levels than occurs in ambient beach sand may indicate
the presence in ambient sand of biological controls on bacterial growth, such as predation or
competition.

59 - Host Species-Specific Metabolic Fingerprint Database for Enterococci and Escherichia
coli and Its Application to Identify Sources of Fecal Contamination in Surface Waters
Warish Ahmed, R. Neller, and M. Katoulli

http://aem.asm.org/content/71/8/4461.full.pdf+html
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Purpose - To characterize two fecal indicator bacteria, enterococci and E. coli, from different
host groups (i.e., animal species) to develop a metabolic fingerprint database to identify the
source(s) of fecal contamination in a creek in Australia.

Results - Out of 27 water samples:10% of the biochemical phenotypes (BPT) found for
enterococci belonged to human origin, 61% belonged to animals tested. 13% of the BPTs found
for E. coli belonged to human origin and 54% belonged to animals tested. The remaining BPT
found for Enterococci and E. coli belonged to BPTs shared between humans and animals or did
not match database

Sources:

Probable —Septic (human waste), animal farms (domestic animals), animal farms (agriculture),
Potential -

Possible -

80 - Persistence and Differential Survival of Fecal Indicator Bacteria in Subtropical Waters
and Sediments

K.L. Anderson, J.E. Whitlock, and V.J. Harwood
http://aem.asm.org/content/71/6/3041.full.pdf+html

Purpose - Fecal coliforms and enterococci are indicator organisms used worldwide to monitor
water quality. These bacteria are used in microbial source tracking (MST) studies, which attempt
to a