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7. TOTAL MAXIMUM DAILY LOADS 

INTRODUCTION 
This chapter contains the Total Maximum Daily Loads (TMDLs) that have been adopted by the Regional Water 
Quality Control Board, San Diego Region (RWQCB), approved by the State Water Resources Control Board 
(SWRCB) and Office of Administrative Law (OAL), and/or adopted/approved by the United State Environmental 
Protection Agency (USEPA). Table 7-1 lists the adopted and approved TMDLs that have been incorporated into 
the Basin Plan. 

Table 7-1. Adopted and Approved Total Maximum Daily Loads in the San Diego Region 

Total Maximum Daily Load 

RWQCB 
Adoption 

Date 

SWRCB 
Approval 

Date 

OAL 
Approval 

Date 

USEPA 
Approval 

Date 
Total Maximum Daily Load for 
Diazinon, Chollas Creek Watershed, San 
Diego County 

8/14/02 7/16/03 9/11/03 11/3/03 

Total Maximum Daily Load for 
Dissolved Copper, Shelter Island Yacht 
Basin, San Diego Bay 

2/9/05 9/22/05 12/2/05 2/8/06 

Total Maximum Daily Loads for 
Total Nitrogen and Total Phosphorus in 
the Rainbow Creek Watershed 

2/9/05 11/16/05 2/1/06 3/22/06 

Total Maximum Daily Loads for 
Copper, Lead, and Zinc in 
Chollas Creek 

6/13/07 7/15/08 10/22/08 12/18/08 

Total Maximum Daily Loads for 
Indicator Bacteria, Project I – Beaches 
and Creeks in the San Diego Region 

12/17/07 --a -- -- 

Total Maximum Daily Loads for 
Indicator Bacteria, Baby Beach and 
Shelter Island Shoreline Park Shorelines 

6/11/08 6/16/09 9/15/09 10/26/09 

Revised Total Maximum Daily Loads for 
Indicator Bacteria, Project I – Twenty 
Beaches and Creeks in the San Diego 
Region (Including Tecolote Creek) 

2/10/10 12/14/10 4/4/11 6/22/11 

Total Maximum Daily Loads for Sediment 
in Los Peñasquitos Lagoon 6/13/12 1/21/14 7/14/14 10/30/14 

a Withdrawn by the RWQCB on December 18, 2008 from SWRCB consideration for revision.  See Revised Total 
Maximum Daily Loads for Indicator Bacteria Project I – Twenty Beaches and Creeks in the San Diego Region 
(Including Tecolote Creek). 
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TOTAL MAXIMUM DAILY LOAD FOR DIAZINON, 
CHOLLAS CREEK WATERSHED, SAN DIEGO 
COUNTY 
On August 14, 2002 the Regional Board adopted Resolution No. R9-2002–0123, Total Maximum Daily Load 
(TMDL) For Diazinon In Chollas Creek Watershed, San Diego County. The terms and conditions of Resolution 
No. R9-2002–0123 are incorporated into the Basin Plan. This amendment establishes the TMDL of diazinon which 
Chollas Creek can receive and still attain applicable water quality objectives and support beneficial uses. This 
TMDL is allocated to all contributing sources of diazinon in the watershed by establishing Waste Load Allocations 
for all point sources and Load Allocations for all nonpoint sources in the watershed. This TMDL includes a margin 
of safety. The TMDL Implementation Plan and Monitoring Plan are presented below. 

NECESSITY STANDARD [GOVERNMENT CODE SECTION 11353(B)]   
Amendment of the Basin Plan to establish and implement a Total Maximum Daily Load for Chollas Creek is 
necessary because water quality in Chollas Creek cannot satisfy applicable water quality objectives for "Toxicity" 
and "Pesticides" even with implementation of waste discharge requirements containing technology-based effluent 
limits or water quality-based effluent limits for discharges of pollutants to Chollas Creek and its tributaries. Clean 
Water Act section 303(d) requires the Regional Board to develop an implement a TMDL under the conditions that 
exist in Chollas Creek. This TMDL for diazinon is necessary to ensure attainment of applicable water quality 
objectives and restoration of beneficial uses designated for Chollas Creek. 

CLEAN WATER ACT SECTION 303(D) 
Chollas Creek is currently identified on the Clean Water Act section 303(d) list of impaired waters due to toxicity 
during storm events. Results from toxicity identification evaluations (TIEs) indicate that the insecticide diazinon in 
Chollas Creek has in part caused the toxicity during storm events. 

BENEFICIAL USE IMPAIRMENTS  
Chollas Creek supports several beneficial uses. The most sensitive beneficial uses are those designated for 
protection of aquatic life and aquatic dependent wildlife as described in the Basin Plan definition of the warm 
freshwater habitat (WARM) and wildlife habitat (WILD) beneficial uses. The WARM and WILD beneficial uses of 
Chollas Creek are adversely affected by toxicity due to diazinon. 

WATER QUALITY OBJECTIVES  
Diazinon levels in Chollas Creek cause toxicity during storm events.  The Basin Plan does not contain a specific 
water quality objective for diazinon. The Basin Plan establishes narrative water quality objectives for "Toxicity" 
and "Pesticides" to ensure the protection of the WARM and WILD beneficial uses. 

WATER QUALITY OBJECTIVE VIOLATIONS  
Toxicity tests using the water flea Ceriodaphnia dubia indicate that Chollas Creek storm water flows are toxic. 
Toxicity Identification Evaluations (TIEs) show that diazinon is responsible for the toxicity to the water flea. 
Accordingly diazinon concentrations in Chollas Creek cause violations of the "Toxicity" and "Pesticide" water 
quality objectives during storm events. The average concentration of diazinon in Chollas Creek during storm 
events is 0.46 micrograms per liter (µg/L). Chollas Creek waters also contain metals that are responsible for 
toxicity to a marine invertebrate. A separate TMDL is under development to address metals in Chollas Creek. 
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SOURCES OF DIAZINON  
Urban storm water flows represent the most significant source of diazinon to the Chollas Creek watershed. 

CONCENTRATION-BASED TMDL 
Because aquatic toxicity is the most significant adverse effect of diazinon and because aquatic toxicity is a function 
of water column concentrations, this TMDL is a concentration-based, rather than mass emission-based TMDL. 
The Numeric Targets, TMDL (Loading Capacity), and Waste Load and Load Allocations are all defined in terms 
of concentrations. 

NUMERIC TARGETS 
The TMDL Numeric Targets, which are derived from the water quality objectives, identify the specific water 
column, sediment, or tissue concentrations (or other endpoints) which equate to attainment of the Basin Plan 
water quality objectives and the protection of designated beneficial uses. Therefore, if the Numeric Targets are 
appropriately selected (for all causative pollutants), attainment of the Numeric Targets will result in attainment of 
the underlying water quality objectives and beneficial use protection.   

The Numeric Targets for diazinon in Chollas Creek are set equal to the California Department of Fish and Game 
freshwater Water Quality Criteria for diazinon. The acute Water Quality Criterion of 0.08 µg/L diazinon protects 
aquatic life from short-term exposure to diazinon, while the chronic criterion of 0.05 µg/L diazinon protects aquatic 
life from long-term diazinon exposure.  

Table 7-2. Numeric Targets for Diazinon in Chollas Creek 1 

Exposure 
Duration 

Numeric 
Target Averaging Period Frequency of Allowed Exceedance 

Acute 0.08 µg/L One-hour average Once every three years on the average 

Chronic 0.05 µg/L Four-day average Once every three years on the average 

  

 
1 For the purpose of evaluating if the Numeric Targets have been attained, sample results shall be used as follows: 

1. If only one sample is collected during the time period associated with the numeric target (e.g., one-hour average or four-day 
average), the single measurement shall be used to determine attainment of the numeric target for the entire time period. 

2. The one-hour average shall be the moving arithmetic mean of grab samples over the specified one-hour period. 
3. The four-day average shall apply to flow-weighted composite samples for the duration of the storm, or shall be the moving 

arithmetic mean of flow weighted 24-hour composite samples or grab samples. 
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TOTAL MAXIMUM DAILY LOAD 
The term TMDL, or Loading Capacity, is defined as the maximum amount of a pollutant that a waterbody can 
receive and still attain water quality objectives and protection of designated beneficial uses. The concentration-
based Loading Capacity for diazinon in Chollas Creek is set at exactly the same concentrations as the Numeric 
Targets. 

Table 7.3. TMDL (Loading Capacity) for Diazinon in Chollas Creek 

Exposure 
Duration TMDL Averaging Period 

Acute 0.08 µg/L One-hour average 

Chronic 0.05 µg/L Four-day average 

LINKAGE ANALYSIS  
The purpose of the linkage analysis is to confirm that the TMDL will result in the attainment of applicable water 
quality objectives and beneficial use protection. With respect to diazinon, this TMDL will result in the attainment 
of the "Toxicity" and "Pesticide" water quality objectives and the restoration of the WARM and WILD beneficial 
uses in the Chollas Creek watershed.1 This is because the Numeric Targets are set equal to the diazinon Water 
Quality Criteria which are based on toxicity testing and are specifically established at levels to ensure the 
protection of aquatic life from acute and chronic exposure to diazinon.  The Water Quality Criteria protect all 
aquatic life stages including the most sensitive stages. 

WASTE LOAD AND LOAD ALLOCATIONS  
The concentration-based Waste Load and Load allocations of this TMDL are applied equally to all diazinon 
discharge sources in the Chollas Creek watershed.  All allocations are set at 90% of the Numeric Targets resulting 
in a diazinon allocation equal to 0.072 µg/L under acute exposure conditions and a diazinon allocation of 0.045 
µg/L under chronic exposure conditions.  These allocations include an explicit 10% margin of safety to account 
for uncertainties in the TMDL analysis. This concentration-based TMDL and its allocations apply year-round and 
will be protective during all flow conditions and seasons. 

Table 7.4. Waste Load and Load Allocations for Diazinon in Chollas Creek 

Exposure
Duration Numeric Targets Margin of Safety Waste Load and Load 

Allocations  
Acute 0.08 µg/L 0.008 µg/L 0.072 µg/L 

Chronic 0.05 µg/L 0.005 µg/L 0.045 µg/L 

  

 
1 MULTIPLE POLLUTANTS: The attainment of water quality standards is qualified with the words "with respect to diazinon" because there 

are multiple pollutants causing toxicity. Toxicity conditions in Chollas Creek are caused by metals and diazinon. Successful 
implementation of both the Chollas Creek diazinon TMDL and the Chollas Creek metals TMDL is expected to result in full attainment of 
the "Toxicity" water quality objectives, and of the WARM and WILD beneficial uses 
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DIAZINON LOAD REDUCTIONS NEEDED 
The current average concentration of diazinon in Chollas Creek measured during storm events was 0.46 µg/L 
during the monitoring period 1998 through 2001. An 84% reduction of current diazinon concentration–based loads 
is needed to attain the acute diazinon allocations set forth in this TMDL. A 90% reduction of current diazinon 
concentration–based loads is needed to attain the chronic diazinon allocations set forth in this TMDL. 

Table 7.5 Needed Load Reductions in Chollas Creek 

Average Diazinon 
Concentration   

Allocation Reduction Needed 
Chronic Acute  Chronic  Acute  

0.46 µg/L 0.045 µg/L 0.072 µg/L 90% 84% 

 

 

  
Chollas Creek at Federal Boulevard crossing.  Chollas Creek streamside 

SEASONAL VARIATIONS AND CRITICAL CONDITIONS  
This concentration–based diazinon TMDL and allocations apply year round and will be protective during all flow 
conditions and seasons. 

RESPONSIBLE PARTIES  
As dischargers of diazinon in urban storm water flows to Chollas Creek, the City of San Diego, City of Lemon 
Grove, City of La Mesa, San Diego Unified Port District, County of San Diego, and the California Department of 
Transportation (Caltrans) are responsible for implementation of this TMDL. These entities are regulated as 
municipal Copermittees under the San Diego MS4 Permit or the statewide Caltrans MS4 Permit. 
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TMDL IMPLEMENTATION PLAN 
The three most important mechanisms to implement the diazinon waste load reductions required by this TMDL 
are (1) USEPA’s ongoing diazinon phase-out and elimination program;    (2) modification of the San Diego 
Municipal Storm Water Permit (MS4 Permit)1 as needed for consistency with this TMDL; and (3) activities by the 
municipal Copermittees in the Chollas Creek watershed to reduce diazinon discharges pursuant to the MS4 Permit 
and Water Code section 13267.   

(1) USEPA’s Diazinon Phase-Out and Elimination Program 

The single most important action to implement this TMDL is USEPA’s national ongoing Diazinon Phase-Out and 
Elimination Program.  In January 2001, USEPA reached an agreement with registrants (manufacturers) of 
diazinon to phase-out most uses (USEPA 2002). Under the agreement, all indoor uses will be terminated, and all 
outdoor non-agricultural uses will be phased-out over the next few years. 

Specifically, the terms of the agreement implement the following phase out schedules: 

 For the indoor household use, the registration will be canceled on March 2001, and all retail sales will stop by 
December 2002.  

 For all lawn, garden and turf uses, manufacturing stops in June 2003; all sales and distribution to retailers 
ends in August 2003. Further, the manufacturers will implement a product recovery program in 2004 to 
complete the phase-out of the product. 

• Additionally, as part of the phase-out, for all lawn, garden, and turf uses, the agreement ratchets down the 
manufacturing amounts.  Specifically, for 2002, there will be a 25 percent decrease in production; and for 
2003, there will be a 50 percent decrease in production. 

• Also, the agreement begins the process to cancel around 20 different uses on food crops. 

In summary, the phase-out is designed to reduce diazinon use and sales, availability, and to increase its proper 
disposal. As a result of the phase-out, USEPA expects, on a national basis, that these actions will end over 90% 
of current diazinon uses.  In the Chollas Creek watershed, since agricultural use is negligible, the phase-out should 
reduce current source loadings of diazinon, and the resulting aquatic toxicity, to negligible levels over time. For 
these reasons, the diazinon phase-out is by far the single most significant mechanism by which this TMDL will be 
implemented.  The remaining TMDL implementation actions described below are designed to reduce the 
discharge of diazinon to the Chollas Creek watershed due to interim (during the phase-out) and residual (post 
phase-out) diazinon sales, use, and disposal.  It should be noted that actions taken by the municipalities and other 
stakeholders to reduce diazinon discharges to the Chollas Creek watershed will likely be effective in reducing the 
discharges of alternative pesticides in the long-term as well. 

(2) Modification of Existing Waste Discharge Requirements / NPDES Permits  

The Regional Board’s San Diego Municipal Storm Water Permit, also known as the San Diego MS4 Permit 
(Regional Board Order No. 2001-01 NPDES No. CAS0108758) is the primary broad-based NPDES permit which 
directly regulates most pollutant discharges, including diazinon, in the Chollas Creek watershed.  Federal 
regulations require that NPDES permits contain effluent limitations that are consistent with Waste Load Allocations 
developed under a TMDL [40 CFR 122.44 (d)(vii)(B)]. The Regional Board will revise existing waste discharge 
requirements / NPDES permits to incorporate effluent limitations in conformance with the Waste Load Allocations 
for diazinon as specified above.  Modifications to the MS4 Permit can occur when the permit is reopened or during 
scheduled permit reissuance.  

 

1 Regional Board Order No. 2001-01 NPDES No. CAS0108758, Waste Discharge Requirements for Discharges of Urban Runoff from 
the Municipal Separate Storm Sewer Systems (MS4s) Draining the Watersheds of the County of San Diego, and the San Diego 
Unified Port District.  
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Compliance with numeric limitations for diazinon will be required in accordance with a phased schedule of 
compliance. The compliance schedule will be jointly developed by the Regional Board and the Chollas Creek 
stakeholders and will be finalized no later than one year following adoption of this TMDL by the Regional Board. 
The phased compliance schedule will apply only to attainment of numeric limitations for diazinon. All other 
requirements of this TMDL will be immediately effective upon incorporation into applicable NPDES permits. 

(3) Activities By Municipal Copermittees Pursuant to MS4 Permit and CWC Section 13267  

Pursuant to the MS4 Permit and under the authority of Water Code section 13267, the Regional Board will direct 
the municipal Copermittees in the Chollas Creek watershed to do the following:  

a. Legal Authority: Enforce existing local ordinances, or adopt new legal authority, as needed to ensure 
Copermittee compliance with the Waste Load Allocations specified in this TMDL; 

b. Diazinon Toxicity Control Plan: Develop and implement a "Diazinon Toxicity Control Plan" to promote 
Copermittee compliance with the Waste Load Allocations specified in this TMDL. The Plan should consist 
of pollution prevention and source control BMPs designed to reduce the discharge of diazinon to Chollas 
Creek. 

c. Diazinon Public Outreach / Education Program: Develop and implement a focused Public Outreach / 
Education program designed to reduce the discharge of diazinon to the Chollas Creek watershed.  By 
reducing the discharge of diazinon, the Program will promote Copermittee compliance with the Waste Load 
Allocations specified in this TMDL. The Program should contain the components described in the Regional 
Board Technical Report, Total Maximum Daily Load for Diazinon in Chollas Creek Watershed San Diego 
County, dated August 14, 2002, or equivalent components. The diazinon public outreach / education 
program may be incorporated into the Diazinon Toxicity Control Plan.  

(4) Compliance with MS4 Permit  

The municipal Copermittees in the Chollas Creek watershed shall implement the requirements of the MS4 Permit. 

(5) Compliance with Existing Waste Discharge Prohibitions 

Prohibitions against discharges of waste that cause pollution or nuisance, described in the Basin Plan, including 
discharges of diazinon that cause or contribute to violation of water quality objectives are applicable to the urban 
land users and land owners in the Chollas Creek watershed. Dischargers of diazinon in the watershed shall also 
comply with all other applicable waste discharge prohibitions contained in the Basin Plan.  

(6) Enforcement Authority of Regional Board  

The Regional Board will use its enforcement authority as necessary to ensure compliance with applicable waste 
discharge requirements and Basin Plan waste discharge prohibitions.  

(7) Modification of Other Existing Waste Discharge Requirements  

The State Board has issued three additional NPDES storm water permits that regulate the discharge of pollutants 
including diazinon in the Chollas Creek watershed.  These permits are the statewide Caltrans Municipal Storm 
Water Permit (State Board Order No. 99-06-DWQ NPDES No. CAS 000003), the statewide General Industrial 
Storm Water Permit (State Board Order No. 97-03-DWQ NPDES No. CAS 000001), and the statewide General 
Construction Storm Water Permit (State Board Order No. 99-08-DWQ NPDES No. CAS 000002) which directly 
regulate discharges from Caltrans owned and operated facilities, and from industrial and construction sites 
respectively, located within the Chollas Creek watershed.  Discharges from industrial and construction sites in the 
Chollas Creek watershed are also indirectly regulated under the MS4 Permit which holds each municipal 
Copermittee ultimately responsible for all discharges from industrial and construction sites within its jurisdiction.  
The Regional Board will request the State Board to amend each of these three statewide permits as needed for 
consistency with this TMDL.  Modifications to waste discharge requirements can occur when permits are reopened 
or reissued.  
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In addition to the broad-based regulation of discharges under the MS4 Permit, the discharge of pollutants, 
including diazinon, from utility companies and utility vaults is directly regulated under the State Board’s General 
Permit for Utility Vaults (State Board Order No. 2001-11-DWQ NPDES No. CAG 990002). The Regional Board 
will request the State Board to also revise the General Permit for Utility Vaults as needed for consistency with this 
TMDL. 

(8) Adoption of New Waste Discharge Requirements / NPDES Permits  

The Regional Board may adopt new waste discharge requirements / NPDES permits for any significant source(s) 
of diazinon identified by the municipal Copermittees or the Regional Board. 

(9)   Additional Investigations and Reports Pursuant to CWC Section 13225  

The Regional Board may use its authority under Water Code section 13225 to request the municipalities in the 
Chollas Creek watershed to conduct additional investigations which are beyond the purview of the MS4 permit 
and to report on the findings of such investigations.  Any such investigations will address diazinon-related issues 
in the Chollas Creek watershed for the ultimate purpose of reducing diazinon discharges to the watershed. 

(10) Monitoring Plan  

Pursuant to the MS4 permit and under the authority of Water Code section 13267, the Regional Board will direct 
the municipal Copermittees in the Chollas Creek watershed to develop and implement a Monitoring Plan.  The 
Plan shall be designed to assess the effectiveness of this TMDL, its implementation measures, and progress 
towards the attainment of applicable water quality standards in the Chollas Creek watershed. The Plan should 
contain the components described in the Regional Board Technical Report, Total Maximum Daily Load for 
Diazinon in Chollas Creek Watershed San Diego County, dated August 14, 2002, or equivalent components. 

(11) Schedule of Implementation  

As described in Provision 2 above, Modification of Existing Waste Discharge Requirements/ NPDES Permits, 
compliance with numeric limitations for diazinon will be required in accordance with a phased schedule of 
compliance. All other requirements of this TMDL will be immediately effective upon incorporation into applicable 
NPDES permits as described below 

. 

  



 

TOTAL MAXIMUM DAILY LOADS 7 - 9  
    

Table 7.6. Schedule of Implementation  

Schedule of Implementation 

Action Description Responsible Parties Due Date 
USEPA cancels registration for 

indoor household uses of diazinon  USEPA March 31, 2001 

IPM Workshop(s) Conduct first 
workshop 

Chollas Creek watershed 
municipal copermitees 

Within 1 year after 
USEPA approves TMDL 
and annually thereafter 

Monitoring Plan Initiate Monitoring 
Plan 

Chollas Creek watershed 
municipal copermitees 

30-days after USEPA 
approves TMDL 

Diazinon Toxicity Control Plan 
(DTCP) Initiate DTCP Chollas Creek watershed 

municipal copermittees 
30-days after USEPA 

approves TMDL 
Retail sales of diazinon  

(indoor uses) end  USEPA December 31, 2002 

Manufacturing of diazinon for all 
lawn, garden and turf uses end  USEPA June 31, 2003 

Sales and distribution to  
retailers ends  USEPA August 31, 2003 

Phase out and eliminate diazinon 
usage and sales in the  

Chollas Creek watershed.  
Ensure proper disposal. 

 USEPA 2003 for non-agriculture 
uses 

Modify MS4 permit for  
consistency with TMDL  Regional Board No later than 2006 

 
Implement legal authority to reduce 

diazinon discharges in the  
Chollas Creek watershed. 

 Chollas Creek watershed 
municipal copermittees 

6 months after USEPA 
approves TMDL 

Compliance with MS4 permit  Chollas Creek watershed 
municipal copermittees Ongoing 

Compliance with existing Waste 
Discharge prohibitions  Diazinon dischargers  Ongoing 

Enforcement authority of Regional 
Board  Regional Board Ongoing 

Modification of other existing Waste 
Discharge Requirements  Regional and State 

Board 
No later than next 

reissuance 

Adoption of new WDRs / NPDES 
permits 

For significant 
diazinon sources 

only. 
Regional Board As needed 

Additional investigations and reports 
pursuant to  

CWC section 13225 
 Diazinon dischargers As needed 

Submit Annual Reports 
Effectiveness 
reports and 

monitoring reports 

Chollas Creek watershed 
municipal copermittees January 31 of each year. 
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Shelter Island Yacht Basin, San Diego Bay 

Shelter Island Yacht Basin, San Diego Bay 

TOTAL MAXIMUM DAILY 
LOAD FOR DISSOLVED 
COPPER, SHELTER 
ISLAND YACHT BASIN, 
SAN DIEGO BAY 

On February 9, 2005, the Regional Board adopted 
Resolution No. R9-2005-0019, A Resolution Adopting an Amendment to the Water Quality Control Plan for the 
San Diego Region to Incorporate a Total Maximum Daily Load for Dissolved Copper in the Shelter Island Yacht 
Basin, San Diego Bay. The TMDL Basin Plan Amendment was subsequently approved by the State Water 
Resources Control Board on September 22, 2005, the Office of Administrative Law on December 2, 2005, and 
the United States Environmental Protection Agency on February 8, 2006. The TMDL is described in the Total 
Maximum Daily Load for Dissolved Copper in Shelter Island Yacht Basin, San Diego Bay, Technical Report dated 
February 9, 2006. 

PROBLEM STATEMENT 
Dissolved copper levels in Shelter Island Yacht Basin (SIYB) waters violate water quality objectives for copper, 
toxicity, and pesticides.  Dissolved copper concentrations in SIYB threaten and impair the designated beneficial 
uses of marine habitat (MAR), and wildlife habitat (WILD).  

NUMERIC TARGET 
The TMDL Numeric Targets for copper, toxicity and pesticides are set equal to the numeric water quality objectives 
for dissolved copper as defined in the California Toxics Rule (CTR) and shown below.  

Table 7-7.  TMDL Numeric Targets 

Exposure Water Quality Objective* Numeric Target* 

Continuous or Chronic  
(4 day average) 3.1 µg/L** of copper (Cu) 3.1 µg/L** of Cu 

Maximum or Acute  
(1 hour average) 4.8 µg/L** of Cu 4.8 µg/L** of Cu 

* Concentrations should not be exceeded more than once every three years.  
** micrograms/liter (µg/L) 

If the water quality objectives for dissolved copper in SIYB are modified in the future, as in the case of a 
site-specific objective, then the numeric targets will be set equal to the new water quality objectives. 
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SOURCE ANALYSIS 
Approximately 98 percent of all copper loading to SIYB is attributable to copper-based antifouling paints applied 
to the hulls of recreational boats. The passive leaching of copper from antifouling paint is 93 percent of the total 
loading. The remaining five percent of total copper loading results from underwater hull cleaning operations in 
SIYB. 

Table 7-8. Summary of Dissolved Copper Sources to SIYB 

Source Mass Load (kg/year) Percent Contribution 
(% Cu) 

Passive Leaching 2,000 93 

Hull Cleaning 100 5 

Urban Runoff 30 1 

Background 30 1 
Direct Atmospheric 
Deposition 3 <1 

Sediment 0 0 

Combined Sources 2,163 100 

TOTAL MAXIMUM DAILY LOAD   
The TMDL or loading capacity for dissolved copper discharges into SIYB is 1.6 kilograms/day (kg/day) or 
567 kilograms/year (kg/year). 

MARGIN OF SAFETY 
The TMDL includes an explicit and implicit margin of safety (MOS). Ten percent of the loading capacity was 
reserved as an explicit MOS and calculated to be 57 kg/year.  The implicit MOS was incorporated into the TMDL 
source analysis through numerous conservative assumptions.  

ALLOCATIONS AND REDUCTIONS  
A 76 percent overall reduction of residual copper loading to SIYB is required to meet the TMDL of 567 kg/year as 
shown in the table below. The assigned allocations from each source translate into a percent reduction of 
dissolved copper from current loading.  Loading due to passive leaching must be reduced by 81 percent from 
current loading.  Loading due to underwater hull cleaning must be reduced by 28 percent from current loading. 
From an overall perspective, passive leaching loading must be reduced by 75 percent from the combined total 
loading of all sources to SIYB. Underwater hull cleaning loading must be reduced by one percent from the 
combined total loading of all sources to SIYB.  
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Table 7-9. TMDL and Allocation Summary 

Source 
Current 

Load 
(kg/year 
of Cu) 

Percent 
Contribution  

(% Cu) 

Allocation 
(kg/year  
of Cu) 

Percent 
Reduction 

from Current 
Source Load 

(%) 

Percent 
Reduction 
from Total 
Loading to 
SIYB (%) 

Passive Leaching 2,000 93 375 81 75 

Hull Cleaning 100 5 72 28 1 

Urban Runoff 30 1 30 0 0 

Background 30 1 30 0 0 
Direct Atmospheric 
Deposition 3 <1 3 0 0 

Sediment 0 0 0 0 0 

Current Mass Load 2,163 100   0 

Margin of Safety   57  0 

TMDL   567  0 
Total Load 
Reduction     76 76 

 

RECALCULATIONS IF WATER QUALITY OBJECTIVES CHANGE 
If the water quality objectives for dissolved copper in SIYB are changed in the future, then the MOS, TMDL and 
allocations will be recalculated using the method shown below in the section titled, Method for Recalculation of 
the Total Maximum Daily Load for Dissolved Copper in the Shelter Island Yacht Basin, San Diego Bay. 

TMDL IMPLEMENTATION PLAN 
The TMDL will be implemented as follows:  

The Regional Board will coordinate with governmental agencies having legal authority over the use of copper-
based antifouling paints to protect water quality from the adverse effects of copper-based antifouling paints in 
SIYB; and  

The Regional Board will regulate discharges of copper to SIYB through the issuance of Waste Discharge 
Requirements (WDRs), Waivers of WDRs (waivers), or adoption of Waste Discharge Prohibitions.  WDRs could 
build upon pollution control programs developed by discharger organizations or the Port. Likewise, waivers or 
prohibitions could be conditioned on implementation of pollution control programs through third party agreements 
between the Regional Board and discharger organizations, and/or other agencies. 

The Regional Board will amend Order No. 2001-01, "Waste Discharge Requirements for Discharges of Urban 
Runoff from the Municipal Separate Storm /Sewer System" to require that discharges of copper into SIYB waters 
via the City’s municipal separate storm/sewer system not exceed a 30 mg/kg wasteload for copper.   

The dischargers will be required to monitor SIYB waters and provide monitoring reports to the Regional Board for 
the purpose of assessing the effectiveness of the alternatives implemented. 
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COMPLIANCE SCHEDULE 
Copper load and wasteload reductions are required over a 17-year staged compliance schedule period.  The first 
stage consists of an initial 2-year orientation period during which no copper load reductions are required. The 
subsequent 15-year reduction period is comprised of three stages during which incremental copper load and 
wasteload reductions are required as shown below. 

Table 7-10. Interim Loading Targets for Attainment of the TMDL 

Stage Time Period 
Percent 

Reduction from 
Current Estimated 

Loading 

Reduction 
to be 

Attained by 
End of Year 

Estimated Interim 
Target Loading  

(kg/year of     
dissolved Cu) 

Stage 1 Years 1-2 0% N/A N/A 

Stage 2 Years 2-7 10% 7 1,900 

Stage 3 Years 7-12 40% 12 1,300 

Stage 4 Years 12-17 76% 17 567 
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METHOD FOR RECALCULATION OF THE TOTAL MAXIMUM DAILY LOAD 
FOR DISSOLVED COPPER IN THE SHELTER ISLAND YACHT BASIN, SAN 
DIEGO BAY 
This section describes the method for recalculating the Shelter Island Yacht Basin TMDL for dissolved copper if 
the water quality objectives for dissolved copper are modified in the future. 

Numeric Target 

The numeric targets are set equal to the new water quality objectives. 

Margin of Safety 

The explicit margin of safety (MOS) equals ten percent of the loading capacity. The equation to calculate the 
loading capacity is given below. 

Total Maximum Daily Load  

The TMDL or loading capacity is recalculated using equations 1 through 4 below.  

The loading capacity is recalculated according to equation 1 below: 
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where C1 = average background concentration of copper measured in the area of San Diego Bay adjacent to 
SIYB, expressed as total copper, (0.05 µg/L) 

C2 = average target concentration for copper in the SIYB (expressed as total copper) when the maximum 
concentration of copper in SIYB is equal to or less than the numeric target (mass/volume) 

K = dispersion coefficient calculated from salinity measurements and mixing length approximation (15.3 
m2/sec) 

Ac = cross-sectional area of entrance to SIYB (1,000 m2) 
As = surface area of SIYB (740,000 m2) 
∆x = average mixing length between SIYB and adjacent area; estimated distance between the endpoints 

for S1 and S2 (2,000 m) 
V2 = volume of SIYB (31,000,000 m3)  
e = evaporation rate (0.43 cm/day) 
kl  = rate of total copper loss to sediment (7%/day) 
RS = loading capacity, expressed as total copper (mass/time); RS is calculated iteratively to find the 

maximum possible value that does not cause C2 to exceed the numeric target.  

The dispersion coefficient K is calculated using equation 2 below: 

(2)   
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where S1, S2 =salinity data obtained in SIYB and San Diego Bay adjoining SIYB (33.62 practical salinity units 
(psu) and 33.46 psu, respectively). 
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The average target concentration, C2, must be lower than the numeric target concentration to ensure that the 
loading capacity will not cause an exceedance of the numeric target anywhere in SIYB.  

C2 is calculated by multiplying the numeric target for chronic exposure by the ratio of the average measured 
concentration of copper in SIYB to the maximum measured concentration as expressed in equation 3 below: 

(3) C2 = numeric target [average measured concentration/maximum measured concentration] 

or, 

C2 = numeric target * [5.45 µg/L / 8 µg/L]  

To convert C2 from dissolved copper concentration to total copper concentration, the number calculated from 
equation 3 is multiplied by the ratio of dissolved copper to total copper in seawater. If site-specific data are not 
available, the ratio of 0.83 can be used. This is the USEPA’s conversion factor for saltwater acute criteria.4  

Finally, the TMDL is calculated according to equation 4 below: 

(4)  TMDL = Rs - MOS 

Allocations  

Equation 5 is used to determine the new allocation for passive leaching. In equation 5, the only variable is the 
allocation for passive leaching (Ap), while the other source allocations are constants. The allocation for hull 
cleaning remains the same, since it was based on the assumption that all of the divers will use Management 
Practices (MPs) to clean boat hulls that have copper bottom paints. Allocations for the other sources, namely 
urban runoff, background and sediment will not be recalculated because these sources of copper are insignificant. 

(5) TMDL = Wasteload Allocation + Load Allocations + MOS 

TMDL = Au + Ap + Ah + As + Ab + Aa + MOS 

where: 

Au = allocation for urban runoff = 30 kg/year 
Ap = allocation for passive leaching 
Ah = allocation for hull cleaning = 72 kg/year 
As = allocation for sediment = load from sediment = 0 kg/year 
Ab = allocation for background = load from background = 30 kg/year 
Aa = allocation for direct atmospheric deposition = load from direct atmospheric deposition = 3 kg/year

 
4 USEPA. 2000. Water Quality Standards; Establishment of Numeric Criteria for Priority Toxic Pollutants for the State 

of California; Rule. 40 CFR Part 131. May 18, 2000. 



 

TOTAL MAXIMUM DAILY LOADS 7 - 16  

TOTAL MAXIMUM DAILY 
LOADS (TMDLS) FOR 
TOTAL NITROGEN AND 
TOTAL PHOSPHORUS IN 
THE RAINBOW CREEK 
WATERSHED 

On February 9, 2005, the Regional Board adopted Resolution No. R9-2005-0036, A Resolution Adopting an 
Amendment to the Water Quality Control Plan for the San Diego Region (9) to Incorporate Total Maximum Daily 
Loads (TMDLs) for Total Nitrogen and Total Phosphorus in the Rainbow Creek Watershed, San Diego County. 
The Basin Plan amendment was subsequently approved by the State Water Resources Control Board on 
November 16, 2005, the Office of Administrative Law on February 1, 2006, and the United States Environmental 
Protection Agency on March 22, 2006. The TMDL is described in the Basin Plan Amendment and Technical 
Report for Total Nitrogen and Total Phosphorus Total Maximum Daily Loads for Rainbow Creek, dated February 9, 
2005. 

PROBLEM STATEMENT 
Nitrate, total nitrogen, and total phosphorus concentrations in Rainbow Creek exceed the Inorganic Chemicals 
nitrate and Biostimulatory Substances water quality objectives. These exceedances threaten to unreasonably 
impair the municipal supply (MUN), warm freshwater habitat (WARM), cold freshwater habitat (COLD), and wildlife 
habitat (WILD) beneficial uses of Rainbow Creek. Excessive nutrient levels in Rainbow Creek promote the growth 
of algae in localized areas, creating a nuisance condition, that unreasonably interferes with aesthetics and contact 
and non-contact water recreation (REC1, REC2) and threatens to impair WARM, COLD and WILD beneficial 
uses. State highways, agricultural fields and orchards, commercial nurseries, residential and urban areas, and 
septic tank disposal systems contribute to increased nutrient levels in Rainbow Creek as a result of storm water 
runoff, irrigation return flows, and ground water contributions to the creek.   

NUMERIC TARGETS 
The Numeric Targets for nitrate, total nitrogen, and total phosphorus are set equal to the Inorganic Chemicals 
nitrate water quality objective for municipal water supply and the numeric goals of the Biostimulatory Substances 
water quality objective as defined in the Basin Plan and shown below. 

Table 7-11. Rainbow Creek Nitrate, Total Nitrogen, and Total Phosphorus Numeric Targets 

Constituent Water Quality Objective Numeric Target 
Nitrate (as nitrogen) 10 mg NO3-N/L 10 mg NO3-N/L 
Total Nitrogen 1.0 mg N/L 1.0 mg N/L 
Total Phosphorus 0.1 mg P/L 0.1 mg P/L 

If the Inorganic Chemicals nitrate and Biostimulatory Substances water quality objectives in Rainbow Creek are 
modified in the future then the TMDL will be recalculated and the numeric targets will be set equal to the new 
water quality objectives. 

Rainbow Valley, California 
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SOURCE ASSESSMENT 
Seventy-nine percent (79%) and seventy percent (70%) of total nitrogen and total phosphorus mass loading, 
respectively, are attributable to controllable sources, which include certain land use activities, septic tank disposal 
systems (total nitrogen only), and Interstate 15 (I-15). The land use activities include commercial nurseries, 
agricultural fields, orchards, residential areas, urban areas, and park areas. 

Background and direct atmospheric deposition are not considered to be controllable sources. 

 

Table 7-12. Summary of Total Nitrogen and Total Phosphorus Sources to Rainbow Creek 

Source 
Total 

Nitrogen 
Mass Load 
(kg N/yr) 

Percent 
Contribution 

(% N) 

Total 
Phosphorus 
Mass Load 

(kg P/yr) 

Percent 
Contribution 

(% P) 
Land Uses Runoff 2,662 69 262 66 
Background 779 20 116 29 
Septic Tank Disposal 
Systems 200 5 0 0 

I-15 Runoff (Caltrans) 153 4 14 4 
Direct Atmospheric 
Deposition 40 1 2 1 

Combined  
Sources 3,834 100 394 100 

TOTAL MAXIMUM DAILY LOADS OR LOADING CAPACITY 
The TMDLs for nutrients in Rainbow Creek are 1,658 kg N/yr for total nitrogen and 165 kg P/yr for total phosphorus 
in order to attain and maintain the Inorganic Chemicals – Nitrate and Biostimulatory Substances water quality 
objective in Rainbow Creek waters.   

The annual loading limit of total nitrogen and total phosphorus to Rainbow Creek shall be reduced incrementally 
from the current load of 3,834 kg/yr and 394 kg/yr, respectively, to 1,658 kg/yr and 165 kg/yr, respectively, by no 
later than December 31, 2021. The annual nutrient loading limits to be attained by December 31, 2021 is listed in 
Table 7-13.   

Table 7-13. Annual Nutrient Loading Capacity and Compliance Date 

TMDL December 31, 20211 

Total Nitrogen – Annual Load 1,658 kg/yr 3,648 lbs/yr 
Total Phosphorus – Annual Load    154 kg/yr    365 lbs/yr 

1  Compliance to be achieved no later than this date. The Regional Board may require earlier 
compliance with these targets when it is reasonable and feasible. 

MARGIN OF SAFETY 
Explicit and implicit margins of safety (MOS) were considered for these TMDLs.  An explicit MOS of 5% is reserved 
to account for uncertainties and calculated to be 83 kg/year total nitrogen and 8 kg/year total phosphorus.  An 
implicit MOS has been incorporated through conservative assumptions in the analysis.   



 

TOTAL MAXIMUM DAILY LOADS 7 - 18  

LOAD ALLOCATIONS AND WASTELOAD ALLOCATIONS 
A seventy-four percent (74%) and an eighty-five percent (85%) overall reduction of total nitrogen and total 
phosphorus loading, respectively, to Rainbow Creek is required to meet the TMDLs described in Table 7.13.   

The load allocations for the initial annual loading are provided in Table 7-14 and 7-15, below. A margin of safety 
(MOS) of 5% is subtracted from this nutrient TMDL to account for unknowns, errors in assumptions, and potential 
future development in the watershed. This 5% is reserved for unknowns and is not allocated to any source. 
Allocations (other than for background and margin of safety) will be further reduced by 20% every 4 years until 
the biostimulatory targets for nitrogen and phosphorus are met. In the event that a nonpoint source becomes a 
permitted discharge, the portion of the load allocation that is associated with the source can become a wasteload 
allocation. 

Table 7–14. Annual Total Nitrogen Allocations for Rainbow Creek 

 
 

Source 

Annual Total Nitrogen Load 
Allocations 

2009 
kg/yr1 

2013 
kg/yr1 

2017 
kg/yr1 

2021 
kg/yr1 

Load Allocations (LA)     
 Commercial nurseries  390 299 196 116 
 Agricultural fields 504 386 253 151 
 Orchards 607 465 305 182 
 Park     5     3     3    3 
 Residential areas 507 390 260 149 
 Urban areas   40   27   27   27 
 Septic tank disposal systems 200 100   46   46 
 Air deposition   40   40   40   40 

Wasteload Allocations (WLA)     
 Caltrans highway runoff 118   90   59   49 
 Unidentified & future point sources   33   33   33   33 

Total LA & WLA 2,444 1,833 1,222 796 
Background   779   779   779   779 
Margin of Safety (not allocated)     83     83     83     83 
Total 3,306 2,695 2,084 1,658 

1 To calculate pounds per year, multiply by 2.2. 
2 Background is calculated based on reference concentrations in San Diego streams and Rainbow 
Creek annual flow volumes. 
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Table 7-15. Annual Total Phosphorus Allocations for Rainbow Creek 

 
 

Source 

Annual Total Phosphorus Load 
Allocations 

2009 
kg/yr1 

2013 
kg/yr1 

2017 
kg/yr1 

2021 
kg/yr1 

Load Allocations (LA)     
 Commercial nurseries  20 16 10 3 
 Agricultural fields 28 21 14 4 
 Orchards 50 37 24 6 
 Park 0.15 0.10 0.10 0.10 
 Residential areas 99 74 47 12 
 Urban areas 9 6 6 6 
 Air deposition 2 2 2 2 

Wasteload Allocations (WLA)     
 Caltrans highway runoff 11 8 5 5 
 Unidentified & future point sources 3 3 3 3 

Total LA & WLA 223 116 111 41 
Background 116 116 116 116 
Margin of Safety (not allocated) 8 8 8 8 
Total 346 291 235 165 

1   To calculate pounds per year, multiply by 2.2. 
2  Background is calculated based on reference concentrations in San Diego streams and Rainbow 
Creek annual flow volumes. 

RECALCULATIONS IF WATER QUALITY OBJECTIVES CHANGE 
If the water quality objectives for Biostimulatory Substances are changed in the future, then the MOS, TMDL and 
allocations and reductions will be recalculated using the method shown below in the section titled, Method for 
Recalculation of the Total Maximum Daily Loads for Nitrogen and Phosphorus in Rainbow Creek. 

TMDL IMPLEMENTATION ACTION PLAN 
The necessary actions to implement the TMDLs are described in section 9 of the Technical Report for Total 
Nitrogen and Total Phosphorus Total Maximum Daily Loads (TMDLs) in Rainbow Creek, dated February 9, 2005 
and listed below. 

A.  Regional Board Actions 

1.  Caltrans – Incorporate Wasteload Allocations in NPDES Storm Water Permit 

The Regional Board shall request that the State Water Resources Control Board amend the Caltrans 
statewide NPDES storm water permit5 to include the following requirements:   

 
5 The term “statewide NPDES storm water permit” refers to Order No. 99-06-DWQ, NPDES No. CAS000003, National Pollutant 

Discharge Elimination System Permit, Statewide Storm Water Permit, and Waste Discharge Requirements for the State of 
California, Department of Transportation (Caltrans) or subsequent superceding NPDES renewal Orders. 
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a.  MS4 discharges to Rainbow Creek shall not exceed the following wasteloads for nitrogen and 
phosphorus: 

Table 7-16. Wasteloads for nitrogen and phosphorus 

Nitrogen 
Wasteload 

Phosphorus 
Wasteload 

Compliance  
Due Date 

118 kg N/yr1 11 kg P/yr1 Dec. 31, 2009 
90 kg N/yr1 8 kg P/yr1 Dec. 31, 2013 
59 kg N/yr1 5 kg P/yr1 Dec. 31, 2017 
49 kg N/yr1 5 kg P/yr1 Dec. 31, 2021 

b. A directive to submit annual progress reports to the Regional Board detailing progress made on attaining 
the nutrient wasteload reductions in Rainbow Creek.  The report shall be due on April 1 of  each year shall 
be incorporated within section 2, Program Management of Caltrans MS4 Order No. 99-06-DWQ, NPDES 
No. CAS000003.  Reporting shall continue on an annual basis until the nutrient water quality objective is 
attained in Rainbow Creek. 

2.  County of San Diego – Issue Water Code Governmental Water Quality Investigation Request Order for 
Nutrient Reduction and Management Plan 

 The Regional Board shall issue an Order under Water Code section 13225 requiring the County of San Diego 
to investigate excessive levels of nutrients in Rainbow Creek and feasible management strategies to reduce 
nutrient loading in Rainbow Creek. A Nutrient Reduction and Management Plan (NRMP) for the Rainbow 
Creek watershed containing the elements described below in section C, County of San Diego Nutrient 
Reduction Management Plan Elements, would satisfy such an Order. The County may submit alternative or 
additional elements equivalent to those described in section C that would result in equivalent protection from, 
or prevention of, nutrient discharges to Rainbow Creek. 

3. County of San Diego – Establish Management Agency Agreement (MAA)  

The Regional Board shall consider, following concurrence with the County of San Diego’s Nutrient Reduction 
and Management Plan (NRMP) for Rainbow Creek, entering into a Management Agency Agreement (MAA) 
with the County of San Diego. The MAA shall set forth the commitment of both parties to undertake various 
oversight responsibilities for the nonpoint source nutrient load reduction component of this TMDL, and the 
County’s commitments to implement the NRMP. 

4.  County of San Diego – Issue Water Code Governmental Water Quality Investigation Request for 
Groundwater Investigation and Characterization Report 

The Regional Board could issue an Order under Water Code section 13225 directing the County of San Diego 
to prepare and submit  a workplan and report described below in section B, County of San Diego Actions, 
Item 3 Submit Groundwater Investigation  and Characterization Workplan and Item 4 Groundwater 
Investigation and Characterization Report. 

5.   California Department of Forestry and Fire Protection – Issue Water Code Section 13267 Order 

The Regional Board shall issue a Water Code section 13267 order directing the California Department of 
Forestry and Fire Protection, Rainbow Conservation Camp (CDFFP) to submit any additional technical 
information needed to 1) evaluate whether CDFFP’s discharge is surfacing and/or contributing to the 
impairment of Rainbow Creek; and 2) estimate the actual nutrient load originating from the septic tank and 
percolation ponds to Rainbow Creek via groundwater flow.  Based on the review of this information the 
Regional Board may further direct the CDFFP to implement an alternate means of wastewater disposal or 
additional treatment necessary to attain and maintain nutrient water quality objectives in Rainbow Creek. 
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6.  Establish Memorandum of Understanding (MOU) with Agencies or Organizations 

The Regional Board shall consider entering into a memorandum of understanding (MOU) to document 
cooperative agreements with other agencies or organizations that are able to provide information, technical 
assistance, or financial assistance to dischargers to support the Regional Board’s goals of attaining the 
nutrient load reductions required under this TMDL and compliance with the nutrient water quality objective. 
These agencies and organizations include, but      are not limited to, the United States Department of 
Agriculture, Natural Resources Conservation Service (NRCS), Mission Resource Conservation District 
(MRCD), and the University of California Cooperative Extension (UCCE). 

7. Adopt Waste Discharge Requirements (WDRs), Waivers, and Discharge Prohibitions 

In conjunction with an MAA or MOU with another third-party representative, organization, or government 
agency describing an adequate NPS pollution control implementation program, the Regional Board shall 
adopt individual or general waivers or waste discharge requirements (WDRs) for NPS discharges in the 
Rainbow Creek watershed. The waivers or WDRs shall require NPS dischargers to either participate in the 
third party NPS program or, alternatively, submit individual pollution prevention plans that detail how they will 
comply with the waivers and WDRs.  Alternatively, the Regional Board may adopt a discharge prohibition, 
which includes exceptions for those discharges that are adequately addressed in an acceptable   third-party 
MAA or MOU NPS pollution control implementation program.  

8.  Take Enforcement Actions 

The Regional Board shall take enforcement action6, as necessary, against any discharger failing to comply 
with applicable waiver conditions, waste discharge requirements (WDRs), discharge prohibitions, or take 
enforcement action, as necessary, to control the discharge of nutrients to Rainbow Creek, to attain compliance 
with the nutrient wasteload and load reductions specified in this TMDL, or to attain compliance with the nutrient 
water quality objectives. The Regional Board may also terminate the applicability of waivers and issue waste 
discharge requirements or take other appropriate action against any discharger(s) failing to comply with the 
waiver conditions.  

9.  Review and Revise Existing Waste Discharge Requirements  

The Regional Board shall review and, if necessary, update existing waste discharge requirements for 
discharges to land as well as groundwater in the Rainbow Creek watershed to incorporate effluent limitations 
for nutrients consistent with applicable nutrient groundwater quality objectives and surface water quality 
objectives.7  

  

 
6 An enforcement action is any formal or informal action taken to address an incidence of actual or threatened noncompliance with 

existing regulations or provisions designed to protect water quality. Potential enforcement actions include a notice of violation 
(NOV), notices to comply (NTC), imposition of time schedules (TSO), issuance of cease and desist orders (CDOs) and cleanup and 
abatement orders (CAOs), administrative civil liability (ACL), and referral to   the attorney general (AG) or district attorney (DA). 
The Regional Board generally implements enforcement through  an escalating series of actions to: (1) assist cooperative 
dischargers in achieving compliance; (2) compel compliance for repeat violations and recalcitrant violators; and (3) provide a 
disincentive for noncompliance. 

7  There are currently three dischargers in the Rainbow Creek watershed regulated under waste discharge requirements for the 
discharge of waste to land or groundwaters: Oak Crest Mobile Estates (Order No. 1993-69), Rainbow Conservation Camp (Order 
No. 1995-20), and Temecula Truck Inspection Facility (Order No. 1992-56). The Rainbow Truck Weigh and Inspection Facility, 
discharges under the terms of a waiver of waste discharge requirements (Order No. 2000-235). 
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10. Recommend High Priority for Grant Funds  

The Regional Board shall recommend that the State Board assign a high priority to awarding grant funding8 
for projects to implement the Rainbow Creek nutrient TMDLs. Special emphasis will be given to projects that 
can achieve quantifiable nutrient load reductions consistent with the specific nutrient TMDL load allocations. 

11. Incorporate Water Code Section 13291 Regulations in Basin Plan  

The Regional Board shall incorporate regulations currently under development by the State Water Resources 
Control Board pertaining to onsite wastewater treatment systems9 into the Basin Plan as soon as practicable 
upon their adoption by the State Board.10 

B.  County of San Diego Actions 

1.  Control MS4 Discharges to Rainbow Creek 

For nutrient discharges to or from Municipal Separate Storm Sewer Systems (MS4) within the Rainbow Creek 
watershed, the County has an existing obligation under the NPDES requirements for MS4s in San Diego 
County11 to require increasingly stringent best management practices, pursuant to the iterative process 
described in Receiving Water Limitation C.2.a.12 of the MS4 Requirements, to reduce nutrients discharges in 
the Rainbow Creek watershed to the maximum extent practicable and restore compliance with the nutrient 
water quality objective. 

2.  Submit Nutrient Reduction and Management Plan (NRMP)  

The County of San Diego shall, upon request by the Regional Board pursuant to Water Code section 13225, 
prepare and submit a NRMP for the Rainbow Creek watershed, consistent with the SWRCB NPS 
Implementation and Enforcement Policy and containing the elements described in section C, County of San 
Diego Nutrient Reduction and Management Plan or their equivalent. The County may submit alternative or 
additional elements equivalent to those described in section C that would result in equivalent protection from, 
or prevention of, nutrient discharges to Rainbow Creek. 

3.  Submit and Implement Groundwater Investigation and Characterization Workplan 

The County of San Diego shall, upon request by the Regional Board pursuant to Water Code section 13225, 
undertake an investigation of groundwater quality within the Rainbow Creek watershed, and shall prepare and 
submit a workplan designed to guide the collection of information to produce the technical report described in 
Item 4, Groundwater Investigation and Characterization Report below. The workplan shall include the 
following: 

 
8  The State Water Resources Control Board administers the awarding of grants funded from Proposition 13, Proposition 50, Clean 

Water Act 319(h) and other federal appropriations to projects that can result in measurable improvements in water quality, 
watershed condition, and/or capacity for effective watershed management.  Many of these grant fund programs have specific set-
asides for expenditures in the areas of watershed management and TMDL implementation for NPS pollution. 

9 “Onsite wastewater treatment system(s)” (OWTS) is any individual or community onsite wastewater treatment, pretreatment and 
dispersal system including, but not limited to, a conventional, alternative, or experimental sewage dispersal system such a septic 
tanks having a subsurface discharge. 

10 Water Code section 13291 directs the Regional Board to incorporate the regulations in the Basin Plan upon their adoption by the 
State Water Resources Control Board. 

11 The term “MS4 NPDES Storm Water Permit” refers to Order No.2001-001, NPDES No. CAS0108758, Waste Discharge Requirements 
For Discharges of Urban Runoff from the Municipal Separate Storm Sewer Systems (MS4s) Draining the Watersheds of the County 
of San Diego, the Incorporated Cities Of San Diego County, and the San Diego Unified Port District or subsequent superceding 
NPDES renewal Orders. 

12 Groundwater beneath the Rainbow Creek watershed is interpreted to occur in both the alluvial deposits where present and in the 
fractured rock. The groundwater investigation report shall assess the relative contribution from each aquifer. 
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a. A schedule for completion of all activities and submission of a final Groundwater Investigation and 
Characterization Report. 

b. A description of proposed actions including drilling methods, analytical methods, sampling locations, and 
purging and sampling methods. 

c. The location of existing monitoring wells and the proposed location of additional monitoring wells needed 
to characterize nutrient concentrations and their lateral and vertical extent in groundwater. 

d. Contingencies for collection of additional samples. 

e. Sufficient scope to meet the objectives of assessing nutrient loading from surface sources to groundwater 
and the contribution of groundwater to the nutrient loading and nutrient concentrations in Rainbow Creek. 

f. Consideration of the following elements or factors: 

i. Nutrient mass loading to groundwater in the fractured rock aquifer and the alluvial deposits aquifer13 
from septic systems, deep percolation of applied irrigation water, and any other sources. 

ii. Base flow contribution to Rainbow Creek from the fractured rock aquifer and the alluvial deposits 
aquifer. 

iii. Mass balance of nutrients in the fractured rock aquifer and alluvial deposits aquifer (nutrient mass 
loading to groundwater, removals from the groundwater system including denitrification, plant uptake, 
and groundwater discharge, and change in the load and concentration of nutrients in groundwater. 

The County of San Diego shall implement the workplan within sixty (60) days after submission of the workplan, 
unless otherwise directed in writing by the Regional Board.  Before beginning these activities the County shall 
notify the Regional Board of the intent to initiate the proposed actions included in the workplan submitted; and 
comply with any conditions set by the Regional Board. 

4.  Submit Groundwater Investigation and Characterization Report 

The County of San Diego shall, on a schedule agreed to in writing by the Regional Board, submit a 
Groundwater Investigation and Characterization Report containing a technical analysis and interpretation of 
the data to assess the contribution of groundwater to the nutrient loading and concentrations in Rainbow 
Creek.  The report shall meet the objectives and address the considerations described in the Groundwater 
Investigation and Characterization Workplan.  The report shall also present recommendations to refine 
assumptions, resolve uncertainties, and improve the scientific foundation of the TMDL with regard to 
quantifying groundwater nutrient loading to Rainbow Creek. 

5.  Establish Management Agency Agreement (MAA)  

The County of San Diego is requested to enter into a MAA with the Regional Board setting forth the 
commitment of both parties to undertake various implementation oversight responsibilities for the nonpoint 
source nutrient load reduction component of this TMDL and the County’s commitments to implement the 
NRMP. 

  

 
13 Groundwater beneath the Rainbow Creek watershed is interpreted to occur in both the alluvial deposits where present and in the 

fractured rock. The groundwater investigation report shall assess the relative contribution from each aquifer. 
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C.  County Of San Diego Nutrient Reduction And Management Plan 

1.  NPS Nutrient Reduction and Management Plan (NRMP) 

A NRMP for the Rainbow Creek watershed shall describe the activities the County of San Diego could 
undertake to oversee discharger efforts to reduce nutrients in the runoff or groundwater discharges from new 
and existing (1) commercial nurseries; (2) agricultural fields; (3) orchards; (4) parks; (5) residential area; (6) 
urban areas; and (7) septic tank disposal system land uses (hereinafter referred to as key nutrient sources). 
A NRMP should include the following elements as provided in items 2 through 17 below or alternative or 
additional elements equivalent to those described that would result in equivalent protection from, or prevention 
of, nutrient discharges to Rainbow Creek. 

2. Legal Authority  

 The County of San Diego should review its legal authority and evaluate its adequacy to mandate compliance 
with the nutrient load reductions specified in this TMDL through ordinance, statue, permit, contract or similar 
means. The County, at a minimum, should evaluate its authority to: 

a.  Control the discharge of nutrients from nonpoint sources; and 

b. Prohibit discharges of nutrients which cause or contribute to exceedances of the nutrient load reductions 
specified in this TMDL or nutrient water quality objectives. 

Alternatively the County of San Diego may certify that its existing legal authority is adequate to mandate 
compliance with the nutrient load reductions specified in this TMDL and prevent increases in nutrient loading 
to Rainbow Creek. 

3. General Plan Modification 

The County of San Diego should evaluate the adequacy of its General Plan to ensure that future land use and 
zoning decisions do not result in an increase in the nutrient loading to Rainbow Creek. The County should 
also describe the steps it will take to modify the General Plan as necessary. Alternatively the County of San 
Diego may certify that its existing General Plan is adequate to prevent an increase in nutrient loading to 
Rainbow Creek. 

4. Modify Development Project Approval Process 

The County of San Diego should evaluate the adequacy of its development project approval / permitting 
process as necessary to ensure that discharges from proposed developments in the Rainbow Creek 
watershed will comply with the nutrient load reductions specified in this TMDL and ensure that nutrient water 
quality objectives are not exceeded. The County’s evaluation should consider the need to ensure that all 
development in Rainbow Creek watershed will be in compliance with County’s storm water ordinances, 
permits, and all other applicable ordinances and requirements. The County should also describe the steps it 
will take to modify the development project approval / permitting process as necessary. Alternatively the 
County of San Diego may certify that its project approval / permitting process is adequate to ensure that 
discharges from proposed developments in the Rainbow Creek watershed will comply with the nutrients load 
reductions specified in this TMDL and ensure that nutrient water quality objectives are not exceeded.  

5. CEQA Reviews  

The County of San Diego should evaluate the adequacy of its environmental review process pursuant to 
CEQA to ensure that new development in the Rainbow Creek watershed does not contribute to exceedances 
of the nutrient load allocations specified in this TMDL or violations of the nutrient water quality objective. For 
example, diligent performance of environmental review under CEQA and requirements for mitigation of the 
adverse environmental consequences to water quality of new development and detrimental agricultural 
practices can significantly reduce nutrient loading to Rainbow Creek. The County’s evaluation should consider 
the need to aggressively review proposed projects that have the potential to contribute nitrogen and 
phosphorus to the Rainbow Creek watershed and require appropriate mitigation. The County should also 
describe the steps it will take to revise the development project approval / permitting process as necessary. 
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Alternatively the County of San Diego may certify that its environmental review process pursuant to CEQA is 
adequate to ensure that new development in the Rainbow Creek watershed does not contribute to 
exceedances of the nutrient load allocations specified in this TMDL or violations of the nutrient water quality 
objective.    

6. Pollution Prevention (Nutrients)

The County of San Diego should describe the steps it will take to implement pollution prevention14 methods
for nutrients at sites owned by the County and require its use by owners or operators of nutrient sources, 
where appropriate. 

7. Source Identification (Nutrients)

The County of San Diego should describe the steps it will take to develop and update annually an inventory
of the individual nutrient sources within the residential, urban, commercial nursery, agricultural field, orchard, 
park, and septic tank disposal system category of land uses.  The use of an automated database system, 
such as Geographical Information System (GIS) is highly recommended. 

8. Threat to Water Quality Prioritization (Nutrients)

The County of San Diego should describe   the steps it will take to establish priorities for inspection and
oversight activities. Each individual nutrient source in each nonpoint source category should be classified as 
high, medium, or low threat to water quality. The inventory should include the following minimum information 
for each site: name; address; SIC codes as appropriate which  best reflects the type of site; a narrative 
description characterizing the nutrient waste generated; and the potential for nutrient discharges to Rainbow 
Creek. 

9. MP Implementation (Nutrients)

The County of San Diego should describe the steps it will take to:

a. Designate a set of minimum MMs / MPs15 for the high, medium, and low threat to water quality nutrient
sources identified in item 7 above. The designated minimum MPs for the high threat to water quality
nutrient sources should be site and source specific as appropriate.

b. Establish a time line for installation of the designated minimum MPs at each nutrient source within its
jurisdiction. If particular minimum MPs are infeasible for any specific site/source the county of San Diego
should describe the steps it will take to require the implementation of other equivalent MPs.

10. Inspection of Sites and Sources (Nutrients)

The County of San Diego should describe the steps it will take to inspect high priority sites and sources for
compliance with its ordinances and permits as well as nutrient load reductions required under this TMDL.
Inspections should include review of MP implementation plans and effectiveness.  The County should also
describe the steps it will take to implement all inspection follow-up actions, including enforcement actions, as
necessary to obtain discharger compliance in implementing MPs.

14 Pollution Prevention is defined as practices and processes that reduce or eliminate the generation of pollutants, in contrast to 
source control, treatment, or disposal. 

15  In determining appropriate MPs the County of San Diego    is encouraged to consult the State Water Resources Control Board’s 
California Nonpoint Source Encyclopedia (2004)  (http://www.waterboards.ca.gov/nps/encyclopedia.html). This publication 
contains extensive information on nutrient reduction management measures (MMs) and management practices (MPs) 
applicable to the NPS land use activities in the Rainbow Creek watershed. The County is also encouraged to consult the 
Regional Board’s Watershed Management Approach for the San Diego Region, Nonpoint Source 
(http://www.waterboards.ca.gov/sandiego/programs/wmc.html) for additional information on management measures. 

http://www.swrcb.ca.gov/nps/encyclopedia.html
http://www.swrcb.ca.gov/rwqcb9/programs/wmc.html
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11. Enforcement of Sites and Sources (Nutrients)  

The County of San Diego should describe the steps it will take to enforce its ordinances, statues, permits, and 
contracts as necessary to attain compliance with the nutrient load reductions specified in this TMDL. 

12. Reporting of Non-compliant Sites (Nutrients)  

The County of San Diego should describe the steps it will take to provide oral notification to the Regional 
Board of non-compliant sites that are determined to be recalcitrant in implementing MPs or attaining 
compliance with nutrient load reductions required under this TMDL within 24 hours of the discovery of 
noncompliance. The notification process should also include procedures for a follow-up written report to be 
submitted to the Regional Board within 5 days of the incidence of non-compliance. 

13. Monitoring to Assess Compliance With Nutrient Load Reductions  

The County of San Diego should describe the steps it will take to conduct, or require nutrient sites or sources 
to conduct, a monitoring program to assess compliance of runoff or groundwater discharges with the load 
reductions from each of the land use categories assigned a load reduction. This can be accomplished by 
placing sampling stations at strategic nodes that would monitor nutrient discharges from individual sources of 
a common land use category. 

14. Community Education and Outreach  

 The County of San Diego should describe the steps it will take to develop a focused educational program to 
raise community awareness of the nutrient impairment problem, promote pollution prevention, and increase 
the use of applicable management measures and practices where needed to control and reduce nutrient 
discharges to Rainbow Creek. Public education, outreach, and training programs should involve applicable 
user groups and the community.16 

15. Seek Financial Assistance  

The County of San Diego is encouraged to seek grant funding17 for projects to implement the Rainbow Creek 
nutrient TMDLs, particularly those that can achieve quantifiable nutrient load reductions consistent with the 
specific nutrient TMDL load allocations. 

16. Nutrient Reduction and Management Plan (NRMP) Effectiveness  

The County of San Diego should describe the steps it will take to develop a long-term strategy for assessing 
the effectiveness of the NRMP. The long-term assessment strategy should identify specific direct and indirect 
measurements that the County will use to track the long-term progress towards achieving the nutrient load 
reductions required under this TMDL. Methods used for assessing effectiveness should include the following 
or their equivalent: surveys, pollutant loading estimations, and receiving water quality monitoring. The long-
term strategy shall also discuss the role of monitoring data in substantiating or refining the assessment. 

  

 
16 Consideration should be given to expanding the County of San Diego’s ongoing community and education outreach program 

under the County’s MS4 NPDES Storm Water Permit to address the Rainbow Creek nutrient impairment problem.  Additional 
suggestions for the information to be included in pollution prevention and education programs is contained in the State Water 
Resources Control Board’s California Nonpoint Source Encyclopedia (2004) 
(http://www.waterboards.ca.gov/nps/encyclopedia.html) 
 

17 Information on available grant funds is contained in the State Water Resources Control Board’s California Nonpoint Source 
Encyclopedia (2004) (http://www.waterboards.ca.gov/nps/encyclopedia.html).   

http://www.swrcb.ca.gov/nps/encyclopedia.html
http://www.waterboards.ca.gov/nps/encyclopedia.html
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17. Nutrient Reduction and Management Plan (NRMP) Annual Report  

The County of San Diego should describe the steps it will take to submit an annual NRMP report to the 
Regional Board by January 31 of each year following USEPA approval of this TMDL. The reporting period for 
this annual report should be the previous fiscal year. For example, the report submitted January 31, 2006 
would cover the reporting period July 1, 2004 to June 30, 2005. The report should be incorporated in the 
annual Jurisdictional URMP Annual Report and the Watershed Specific URMP Annual Reports under the 
County’s MS4 NPDES Permit and include the following information: 

a. Comprehensive description of all activities conducted by the County of San Diego to oversee 
implementation of the NRMP. 

b. An accounting of all: inspections conducted; enforcement actions taken; and education efforts conducted. 

c. An assessment of whether actions to implement designated minimum MPs at each nutrient source were 
actually carried out by dischargers. 

d. An assessment of the compliance of runoff or groundwater discharges with the load reductions from each 
of the land use categories assigned a load reduction. 

e. Identification of water quality improvements or degradation in Rainbow Creek with regard to attainment of 
the nutrient water quality objectives. 

f. An evaluation of the effectiveness of the NRMP in achieving the nutrient load reductions required under 
this TMDL. 

D.  Discharger Actions 

1. State of California, Department of Transportation (Caltrans) Actions 

Caltrans shall take all actions necessary to meet the nutrient wasteload reductions assigned to Caltrans. 
These nutrient wasteload reductions will eventually be incorporated into Caltrans statewide NPDES storm 
water permit. It is assumed that compliance with the nutrient wasteload reductions will be accomplished 
through the development and implementation of best management practices (BMPs). Caltrans shall also 
prepare and submit progress reports in accordance with the Caltrans statewide NPDES storm water permit 
or as otherwise directed by the Regional Board in a Water Code section 13383 order. 

2. State of California Department of Forestry and Fire Protection (CDFFP) Actions 

CDFFP shall, upon direction by the Regional Board in a Water Code section 13267 order, undertake an 
investigation to 1) evaluate whether CDFFP’s discharge is surfacing and/or contributing to the impairment of 
Rainbow Creek; and 2) estimate the actual nutrient load to Rainbow Creek from groundwater flow originating 
from the septic tank and percolation ponds. 
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3. Nonpoint Source Dischargers (NPS Dischargers) Actions 

NPS discharges of nutrients in the Rainbow Creek watershed result from (1) commercial nurseries; (2) 
agricultural fields; (3) orchards; (4) parks; (5) residential areas; (6) urban areas; and (7) septic tank disposal 
system land use activities. Individual landowners and other persons (NPS Dischargers) engaged in these land 
use activities shall implement pollution prevention18 methods and increase the use of applicable management 
measures and practices19 where needed to control and reduce nutrient discharges to Rainbow Creek and 
attain nutrient load reductions. Individual landowners and other persons are encouraged to seek grant 
funding20 for projects to implement the Rainbow Creek nutrient TMDLs, particularly those that can achieve 
quantifiable nutrient load reductions consistent with the specific nutrient TMDL load allocations. NPS 
dischargers will be subject to Regional Board enforcement action for failing to: comply with applicable waiver 
conditions, waste discharge requirements (WDRs), discharge prohibitions; attain compliance with the nutrient 
load reductions specified in this TMDL; or attain compliance with the nutrient water quality objectives. The 
Regional Board may also terminate the applicability of waivers and issue waste discharge requirements to 
any NPS dischargers failing to comply with waiver conditions. 

TMDL IMPLEMENTATION MONITORING PLAN 
The necessary actions to monitor TMDL implementation are described in section 10 of the Technical Report for 
Total Nitrogen and Total Phosphorus Total Maximum Daily Loads (TMDLs) in Rainbow Creek, dated February 9, 
2005 and listed below. 

A.  Regional Board Actions 

1. Issue Order to Submit Monitoring Plan to Caltrans and County of San Diego 

The Regional Board shall issue an Order to Caltrans under Water Code section 13383 and a Governmental 
Water Quality Investigation Request Order to the County of San Diego under Water Code section 13225, to 
prepare and submit an Implementation Monitoring Plan containing the elements described in Section C. 
Implementation Monitoring Plan Elements below. The Regional Board may amend this order at any time 
to include other nutrient dischargers in the Rainbow Creek watershed on a case-by-case basis. 

2. Issue Order to Implement Monitoring Plan to Caltrans and County of San Diego 

Upon concurrence with the County of San Diego’s and Caltrans’ Implementation Monitoring Plan the Regional 
Board shall issue an Order to Caltrans under Water Code section 13383 and a Governmental Water Quality 
Investigation Request Order to the County of San Diego under Water Code section 13225, to implement 
monitoring. The Regional Board may amend this order at any time to include other nutrient dischargers in the 
Rainbow Creek watershed on a case-by-case basis. 

  

 
18 Pollution Prevention is defined as practices and processes that reduce or eliminate the generation of pollutants, in contrast to 

source control, treatment, or disposal. 

19 In determining appropriate management methods and practices to control nutrient discharges interested persons are 
encouraged to consult the State Water Resources Control Board’s California Nonpoint Source Encyclopedia (2004) 
(http://www.waterboards.ca.gov/nps/encyclopedia.html.  This publication contains extensive information on nutrient reduction 
management measures (MMs) and management practices (MPs) applicable to the NPS land use activities      in the Rainbow 
Creek watershed. Interested persons are also encouraged to consult the Regional Board’s Watershed Management Approach for 
the San Diego Region, Nonpoint Source (http://www.waterboards.ca.gov/sandiego/programs/wmc.html) for additional 
information on management measures. 

20 Information on available grant funds is contained in the in the State Water Resources Control Board’s California Nonpoint Source 
Encyclopedia (2004) (http://www.waterboards.ca.gov/nps/encyclopedia.html). 

http://www.waterboards.ca.gov/sandiego/programs/wmc
http://www.waterboards.ca.gov/nps/encyclopedia.html
http://www.waterboards.ca.gov/nps/encyclopedia.html
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B. County of San Diego and Caltrans Actions 

1. Prepare and Submit Monitoring Plan 

The County of San Diego and Caltrans shall collaborate to prepare and submit an Implementation Monitoring 
Plan for the Rainbow Creek watershed containing the elements described in Section C. Implementation 
Monitoring Plan Elements below, upon direction by the Regional Board in a Water Code section 13225 / 
Water Code section 13383 Order. The number of monitoring stations in Rainbow Creek assigned to Caltrans 
should be based on the number of stations needed by Caltrans to demonstrate compliance with the nutrient 
wasteload allocation and the success of the TMDL in attaining the nutrient water quality objective in the portion 
of Rainbow Creek affected by its discharge. The Implementation Monitoring Plan shall be modified as 
requested by the Regional Board. 

2.   Implement Monitoring Plan 

The County of San Diego and Caltrans shall implement the Implementation Monitoring Plan upon direction by 
the Regional Board pursuant to a Water  Code section 13225 / section 13383 Order. The Regional Board may 
amend this order at any time to include other nutrient dischargers in the Rainbow Creek watershed on a case-
by case basis. 

C. Implementation Monitoring Plan Elements 

The Implementation Monitoring Plan shall contain the following elements: 

1. Surface Water Monitoring Stations 

Monitoring stations shall be proposed that best serve the monitoring objectives described above in section 
10.2 Monitoring Objectives. Previously monitored locations that shall be considered include Jubilee, Hines 
Nursery, Oak Crest, Rainbow Glen Tributary, Margarita Glen Tributary, Willow Glen-4, Willow Glen Tributary, 
Riverhouse, Via Milpas Tributary, and Stage Coach (See Figure A-3, in Appendix A). An additional sampling 
location between Oak Crest and Willow Glen-4 should also be considered. For instance, a monitoring location 
might be placed downstream of Oak Crest Mobile Estates to assess nutrient loading from this property. 
Monitoring stations shall also be considered at strategic nodes in Rainbow Creek and its tributaries that would 
monitor nutrient discharges from individual sources of a common land use category. 

2. Groundwater Monitoring Stations 

The location of existing wells and the proposed location of additional monitoring wells needed to define nutrient 
concentration trends in groundwater. Methods for purging and sampling monitoring wells to provide 
representative samples for the waste constituents of interest should be described. 

3. Surface Water Monitoring Frequency 

Monitoring frequencies of the various monitoring parameters shall be proposed that best serve the monitoring 
objectives described above in section 10.2 Monitoring Objectives. The frequencies should be adequate to 
evaluate ambient conditions and address any impact from low dissolved oxygen concentrations and algal 
growth. 

4. Groundwater Monitoring Frequency 

Monitoring frequencies of the various monitoring parameters shall be proposed that best serve the monitoring 
objectives described above section 10.2 Monitoring Objectives. The magnitude and timing of nutrient 
variability may vary significantly in monitoring wells that are located varying distances from nutrient sources. 
Sampling these wells will likely obtain water from varying depths in the aquifer. To define the nitrate variability 
at each well, the network will be sampled quarterly for two years. The observed variability will serve as a basis 
for determining the long-term sampling frequency for the network. 
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5. Surface Water Quality Parameters 

Surface Water Quality Parameters shall include nitrogen (including nitrate, nitrite, ammonia and total Kjeldahl 
nitrogen (TKN), phosphorus (including orthophosphate and total), dissolved oxygen, pH, turbidity, and 
temperature. 

6. Groundwater Quality Parameters 

Groundwater Quality Parameters shall include total nitrogen, nitrate, ammonia, nitrites, TKN, orthophosphate, 
total phosphorus, pH, dissolved oxygen and TDS. 

7. Hydrology 

Flow rate measurements shall be taken to calculate nutrient loading, to provide additional information about 
the hydrology of the watershed, and to identify patterns in algal growth.   

8. Algal Biomass 

Characterization of algal species composition is needed to provide a more reliable indicator of trophic status 
and evidence of nutrient condition (USEPA, 2000). The growth of algae is stimulated principally by nutrients 
such as nitrogen and phosphorus, but also requires adequate water temperature, light, flow, and dissolved 
oxygen. It is assumed at this time that both factors are co-limiting.  Characterization of algal species 
composition may give a better understanding of the relationships between all the factors that affect algal 
growth, including sunlight, nitrogen, phosphorus, temperature, and dissolved oxygen.  Algal biomass should 
be quantified by mass and/or by % cover of bottom.  Collection and measurement of algal biomass should be 
performed uniformly or by a standardized method. 

9. Biological Assessment Monitoring 

It is recommended that biological assessment monitoring of benthic microinvertebrates be performed at a 
minimum of three stations on Rainbow Creek and a reference stream. Biological assessment monitoring 
should be performed in accordance with the California Stream Bioassessment Methods Manual (Harrington 
and Born, 2000).  Changes in the stream’s biological integrity (e.g., an increase or decrease in diversity and 
abundance of sensitive species) could be used as an indicator of changes in the health of the creek. Sampling 
done in 1998-99 for the San Diego Ambient Bioassessment Program (CDFG, 2000) indicates that benthic 
macroinvertebrate communities vary seasonally. The seasonal trend could be due in part to rainfall and 
consequent streamflow conditions (e.g., scouring). Thus, sites should be sampled for benthic 
macroinvertebrates at least twice each year: once during the spring (i.e., May), and again in the fall (preferably 
in October). 
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10. Monitoring Reports 

Monitoring reports shall be submitted in both electronic and paper formats and include the following 
information: 

a. An executive summary addressing all sections of the monitoring report, comprehensive interpretations 
and conclusions, and recommendations for future actions. 

b. A description of monitoring station locations by latitude and longitude coordinates, frequency of sampling, 
quality assurance / quality control procedures and sampling and analysis protocols. 

c. The data/results, methods of evaluating the data, graphical summaries of the data, and an explanation / 
discussion of the data. 

d. An assessment of the compliance of runoff characteristics with the required load reductions from each of 
the land use categories assigned a load reduction. 

e. Identification and analysis of trends in surface and groundwater quality and assessment of compliance 
with nutrient water quality objectives. 

f. An evaluation of the effectiveness of the TMDL implementation actions and the need for revisions to 
improve the implementation action plan. 

 

Table 7-17. Required Monitoring Parameters 

Parameter Type of Sample1 
Surface Water Monitoring  
Total nitrogen, nitrate, ammonia2, nitrates, TKN, 
orthophosphate, and total phosphorus concentrations. Grab 

Temperature In situ 
pH In situ 
Dissolved oxygen In situ 
Turbidity In situ 
TDS Grab 
Flow rate Field measurement 
Algal biomass 
(% cover of bottom and/or Chl a/ash free dry weight 
(AFDM)) 

In situ and / or grab 

Benthic macroinvertebrate community analysis 
(recommended) Grab 

Groundwater Monitoring  
Total nitrogen, nitrate, ammonia2, nitrites, TKN, 
orthosphosphate, and total phosphorus concentrations Grab 

pH Grab or In situ 
Dissolved Oxygen Grab or In situ 
TDS Grab or In situ 

1. A California certified laboratory should be used with an approved QA/QC plan. 
2. All laboratory detection limits should be sufficient to determine compliance with the water quality  

objective. For example, un-ionized ammonia in surface waters (25 µg/L). 
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11. Quality Assurance/ Quality Control Plan 

 The monitoring program shall develop and implement a QA/QC plan for field and laboratory operations to 
ensure that data collected are of adequate quality given the monitoring objectives21.  The QA/QC plan for 
field operations shall cover the following, at a minimum: 

a. Quality assurance objectives; 
b.  Sample container preparation, labeling and storage; 
c. Chain-of-custody tracking; 
d. Field setup; 
e. Sampler equipment check and setup; 
f. Sample collection; 
g. Use of field blanks to assess field contamination; 
h. Use of field duplicate samples; 
i. Transportation to the laboratory; 
j. Training of field personnel; and 
k. Evaluation, and enhancement if needed of the QA/QC plan. 

The QA/QC plan for laboratory operations shall cover the following, at a minimum: 
a. Quality assurance objectives; 
b. Organization of laboratory personnel, their education, experience, and duties; 
c. Sample procedures; 
d. Sample custody; 
e. Calibration procedures and frequency; 
f. Analytical procedures; 
g. Data reduction, validation, and reporting; 
h. Internal quality control procedures; 
i. Performance and system audits; 
j. Preventive maintenance; 
k. Assessment of accuracy and precision; 
l. Correction actions; and 
m. Quality assurance report. 

12. Reporting Period 

 Annual reports should cover the period of  October 1 through September 30. The reports should be submitted to the 
Regional Board by January 31 of the following year and should be incorporated within the annual receiving water 
monitoring reports required under the County of San Diego’s MS4 NPDES Permit Receiving Waters Monitoring and 
Reporting Program.22  

13. Reporting Frequency 

The first report shall be due in the first January following initiation of the monitoring program. Reporting shall 
continue on an annual basis until the nutrient water quality objective has been attained and maintained in 
Rainbow Creek. 

  

 
21 For more information on QA/QC activities, including guidelines and example QA/QC documents, refer to 

http://www.waterboards.ca.gov/swamp/qapp.html 

22 The term “MS4 NPDES Storm Water Permit” currently refers to Order No.2001-001, NPDES No. CAS0108758, Waste Discharge 
Requirements For Discharges Of Urban Runoff from the Municipal Separate Storm Sewer Systems (MS4s) Draining the 
Watersheds of the County of San Diego, the Incorporated Cities Of San Diego County, and the San Diego Unified Port District or 
subsequent superceding NPDES renewal Orders. Attachment B to this Order contains the Receiving Waters Monitoring and 
Reporting Program for Order No. 2001-01. The annual receiving water monitoring report is described in Table 6, Item 28, page 
51 of Order No. 2001-01. 

http://www.waterboards.ca.gov/swamp/qapp.html
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Compliance Schedule 

Total nitrogen and total phosphorus reductions are required over a 16-year phased compliance schedule period 
during which incremental load and wasteload reductions are required as shown in Table 7-18, below. Twenty 
percent (20%) reductions are required every fourth year for the first three phases (by the end of year 12). The 
last (fourth) phase requires the remaining 14% total nitrogen reduction and 25% total phosphorus reduction 
needed to meet the TMDLs.  

Table 7-18. Total Nitrogen and Total Phosphorus Phased Load Reduction Compliance Schedule 

Compliance 
Date 

Total Nitrogen Total Phosphorus 
Current Load & 
Annual Loads 

(LA + WLA)   
kg N/yr 

Cumulative 
% Reduction 

Current Load & 
Annual Loads 
 (LA + WLA)  

kg P/yr 

Cumulative 
% Reduction 

   3,0551    2781  
12/31/2009  2,444 20 222 20 
12/31/2013  1,833 40 167 40 
12/31/2017 1,222 60 111 60 
12/31/2021   796 74 41 85 

1.  Current annual nutrient loads from identified point and nonpoint sources (See Table 7-12).  
 This value does not include the contribution for background. 

Regardless of what actions are taken to achieve load and wasteload reductions, there may not be an immediate 
response in the water quality or biological condition of Rainbow Creek. For example, there may be significant 
time lags between when actions are taken to reduce nutrient loads and resulting changes in nutrient 
concentrations in Rainbow Creek. This is especially likely if nutrients from past activities are tightly bound to 
sediments or if nutrient-contaminated groundwater has a long residence time before its release to Rainbow 
Creek waters.  A three-year response time is projected for Rainbow Creek to attain compliance with nutrient 
water quality objectives after reaching the desired nutrient wasteload and load reductions in 2021. Accordingly 
the projected date when Rainbow Creek will attain and maintain compliance with nutrient water quality 
objectives is December 31, 2024. 
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AGRICULTURAL PROGRAM COSTS AND POTENTIAL SOURCES OF 
FINANCING 
Pursuant to Water Code section 13141 the Regional Board has estimated the TMDL Implementation Program 
cost for agricultural water quality control in Table 7-19.  

 

Table 7-19. Cost of Implementing Agricultural Water Quality Control 

 Initial Capital Costs 
$ per Operation 

Annual Operational 
Costs 

$ per Operation 
Low High Low High 

Commercial Nurseries $26 $41,075 $3 $4,108 
Orchards $26 $57,705 $3 $5,771 
Agricultural Fields $26 $57,705 $3 $5,771 

 

Potential sources of financing include: 

•  Federal Clean Water Act Section 319(h) grants. 
• Federal Clean Water Act Section 205(j) grants. 
• State of California Proposition 13 funded grants. 
• Small Communities Grants for Water Reclamation and Wastewater Treatment Facilities. 
• Other state, federal and business loans, grants, and other assistance programs.  These may include 

assistance from U.S. Small Business Administration and from conservation programs through various 
agencies such as the U.S. Department of Agriculture and Natural Resource Conservation Service. 

• Various secured and unsecured loans, including home equity loans and business loans. 

 

  



 

TOTAL MAXIMUM DAILY LOADS 7 - 35  

METHOD FOR RECALCULATION OF THE TOTAL MAXIMUM DAILY LOADS 
FOR NITROGEN AND PHOSPHORUS IN RAINBOW CREEK 
This section describes the method for recalculating Rainbow Creek TMDLs for nitrogen and phosphorus if the 
water quality objectives are modified in the future.   

Numeric Target 

The numeric targets are set equal to the new water quality objectives. 

Margin of Safety 

The explicit margin of safety (MOS) equals five percent of the loading capacity. The equation to calculate the 
loading capacity is given below. 

Loading Capacity 

The annual total nitrogen loading capacity is determined by multiplying the flow volume (in ft3/yr) by the new 
water quality objective (in mg N/L) that will allow the creek to attain water quality standards. The equations 
below also use terms to convert milligrams to kilograms and cubic feet to liters. The loading capacity for nitrogen 
is as follows: 

Low Flow (0-2.9 cfs) 

17,764 * 1 e–3  ft3/yr * new water quality objective in mg N/L * 28.32 L/ft3 * 1 e –6 kg/mg  

                                                          = new low flow loading capacity in kg N/yr 

Moderate – High Flow (3 – 39 cfs) 

40,775 * 1 e–3 ft3/yr * new water quality objective in mg N/L * 28.32 L/ft3 * 1 e –6 kg/mg  

                                                          = new moderate - high flow loading capacity in kg N/yr 

Total Annual Nitrogen Loading Capacity = sum of low flow and moderate - high flow loading 
capacity 

Similarly, the annual total loading capacity for phosphorus is as follows: 

Low Flow (0-2.9 cfs) 

17,764 * 1 e–3 ft3/yr * new water quality objective in mg P/L * 28.32 L/ft3 * 1 e –6 kg/mg 

                                                        = new low flow loading capacity in kg P/yr 

Moderate – High Flow (3 – 39 cfs) 

40,775 * 1e–3 ft3/yr * new water quality objective in mg P/L * 28.32 L/ft3 * 1 e –6 kg/mg 

                                                    =new moderate-high flow loading capacity in kg P/yr 

Total Annual Phosphorus Loading Capacity = sum of low flow and moderate - high flow loading 
capacity 
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Total Maximum Daily Load 

The TMDLs for nitrogen and phosphorous are set equal to the total annual loading capacity for each pollutant.  
The allocations in Table 7-20 below use the following equation to determine the total load allocations for 
nonpoint sources (LA) by subtracting background, the margin of safety (MOS), and the point source waste load 
allocations (WLA) from the TMDL. 

TMDL = ∑(WLA) + ∑ (LA) + Background + MOS 

Allocations 

The allocations of the total annual nitrogen and phosphorous loading capacities to the margin of safety, 
background, and various point and non-point sources are presented in Table 7-20.   

Table 7-20. Total Nitrogen and Phosphorus Allocations for Rainbow Creek TMDL 

Source Nitrogen Allocation Phosphorus Allocation 

Margin of Safety (MOS) 5%1 5%1 

Background 779 kg 116 kg 

Caltrans (WLA) New WQO * volume of Caltrans 
runoff 

New WQO * volume of 
Caltrans runoff 

Unidentified and Future  
Point Sources (WLA) 2%1 2%1 

Total Allocation for Nonpoint Sources (LA) = Total Annual Loading Capacity – MOS – 
Background – Caltrans – Unidentified and Future Point Sources 

Commercial nurseries  16%2  9%2  

Agricultural fields  21%2  12%2  

Orchards   25%2  18%2  

Park    0.4%  0.3%  

Residential areas  21%2  36%2  

Urban areas   4%2  18%2  

Septic tank disposal systems 6%2  0%2  

Air deposition  6%2  6%2  
1 percent of the total annual nitrogen and phosphorus loading capacity 
2 percent of the total allocation for nonpoint sources 
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TOTAL MAXIMUM DAILY LOADS (TMDLS) FOR 
COPPER, LEAD, AND ZINC IN CHOLLAS CREEK 
On June 13, 2007, the Regional Board adopted Resolution No. R9-2007-0043, Amendment to the Water Quality 
Control Plan for the San Diego Region to Incorporate Total Maximum Daily Loads for Dissolved Copper, Lead 
and Zinc in Chollas Creek, Tributary to San Diego Bay. The TMDL Basin Plan Amendment was subsequently 
approved by the State Water Resources Control Board on July 15, 2008, the Office of Administrative Law on 
October 22, 2008, and the USEPA on December 18, 2008. 

PROBLEM STATEMENT 
Dissolved copper, lead and zinc concentrations in Chollas Creek violate numeric water quality criteria for copper, 
lead, and zinc promulgated in the California Toxics Rule, and the narrative objective for toxicity. Concentrations 
of these metals in Chollas Creek threaten and impair the designated beneficial uses of warm freshwater habitat 
(WARM), and wildlife habitat (WILD). 

NUMERIC TARGETS 
The TMDL numeric targets for copper, lead, and zinc are set equal to the numeric water quality criteria as defined 
in the California Toxics Rule (CTR) and shown below. Because the concentration of a dissolved metal causing a 
toxic effect varies significantly with hardness, the water quality criteria are expressed in the CTR as hardness 
based equations. The numeric targets are equal to the loading capacity of these metals in Chollas Creek. 

Table 7-21a. Water Quality Criteria /Numeric Targets for dissolved metals in Chollas Creek 
(wet weather only) 

Metal Numeric Target for Acute Conditions: 
Criteria Maximum Concentration 

Numeric Target for Chronic Conditions: 
Criteria Continuous Concentration 

Copper  WER * (0.96) * {e^ [0.9422 * ln (hardness) - 
1.700]} WER * (0.96) * {e^[0.8545 * ln (hardness) - 1.702]} 

Lead  WER * {1.46203 – [0.145712 * ln (hardness)]} * 
{e^ [1.273 * ln (hardness) - 1.460]} 

WER * {1.46203 – [0.145712 * ln hardness)]} * 
{e^[1.273 * ln (hardness) - 4.705]} 

Zinc  WER * (0.978) * {e^ [0.8473 * ln (hardness) + 
0.884]} WER * (0.986) * {e^[0.8473 * ln (hardness) + 0.884]} 

1. The site-specific WER applies during “wet weather” as defined in applicable monitoring requirements. 
This is commonly defined as a storm event with greater than 0.1 inch of rainfall. During dry weather, the 
WERs are equal to 1.0. 

Table 7- 21b. Site-specific WERs for dissolved metals in Chollas Creek (wet weather only) 

Metal Site-Specific WER 

Copper 6.998 

Zinc 1.711 
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SOURCE ANALYSIS 
The vast majority of metals loading to Chollas Creek are believed to come through the storm water conveyance 
system. An analysis of source contributions reveals many land uses and activities associated with urbanization to 
be potential sources of copper, lead and zinc to Chollas Creek. Modeling efforts point toward freeways and 
commercial/industrial land uses as the major contributors.  

TOTAL MAXIMUM DAILY LOADS 
The TMDLs for dissolved copper, lead and zinc in Chollas Creek are concentration-based and set equal to 90 
percent of the numeric targets/loading capacity.  

MARGIN OF SAFETY  
The TMDL includes an explicit margin of safety (MOS). Ten percent of the loading capacity was reserved as an 
explicit MOS. 

ALLOCATIONS AND REDUCTIONS  
The source analysis showed that nonpoint sources and background concentrations of metals are insignificant, 
and thus, were set equal to zero in the TMDL calculations.  The wasteload allocations are set equal to 90 percent 
of the numeric targets/loading capacity.  Concentrations of dissolved copper, lead and zinc require significant 
reductions from current concentrations to meet the loading capacity. 

TMDL IMPLEMENTATION PLAN 
Persons whose point source discharges contribute to exceedance of Water Quality Criteria (WQC) for copper, 
lead, and zinc in Chollas Creek will be required to meet the WLA hardness dependant concentrations in their 
urban runoff discharges before it is discharged to Chollas Creek.  Actions to meet the WLAs in discharges to 
Chollas Creek will be required in WDRs that regulate MS4 discharges, industrial facility and construction activity 
stormwater discharges, and groundwater extraction discharges in the Chollas Creek watershed.  The following 
orders may be reissued or revised by the Regional Board to include requirements to meet the WLAs.  Alternatively, 
the Regional Board may issue new WDRs to meet the WLAs. 

Order No. 2007-0001, NPDES No. CAS0108758, Waste Discharge Requirements for Discharges of Urban Runoff 
from the Municipal Separate Storm Sewer Systems Draining the Watersheds of the County of San Diego, the 
Incorporated Cities of San Diego County, and the San Diego Unified Port District, or subsequent superceding 
NPDES renewal orders. 

Order No. 2000-90, NPDES No. CAG19001, General Waste Discharge Requirements for Temporary 
Groundwater Extraction and Similar Waste Discharges to San Diego Bay and Storm Drains or other Conveyance 
Systems Tributary Thereto, or subsequent superceding NPDES renewal orders. 

Order No. 2001-96, NPDES No. CAG 919002, General Waste Discharge Requirements for Groundwater 
Extraction Waste Discharges from Construction, Remediation and Permanent Groundwater Extraction Projects 
to Surface Waters within the San Diego Region Except for San Diego Bay or subsequent superceding NPDES 
renewal orders. 

Order No. 97-11, General Waste Discharge Requirements for Post-Closure Maintenance of Inactive 
Nonhazardous Waste Landfills within the San Diego Region or subsequent superceding NPDES renewal orders. 
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The Regional Board shall request the State Water Resources Control Board amend the following statewide orders: 

Order No. 99-06-DWQ, NPDES No. CAS000003, National Pollutant Discharge Elimination System (NPDES) 
Permit, Statewide Storm Water Permit, and Waste Discharge Requirements (WDRs) for the State of California, 
Department of Transportation (Caltrans), or subsequent superceding NPDES renewal orders. 

Order No. 97-03-DWQ, NPDES No. CAS 000001, Waste Discharge Requirements for Discharges of Storm Water 
Associated with Industrial Activities Excluding Construction Activities, or subsequent superceding NPDES renewal 
orders. 

Order No. 2003-0005-DWQ, NPDES No. CAS000004, Waste Discharge Requirements for Storm Water 
Discharges from Small Municipal Separate Storm Sewer Systems, or subsequent superceding NPDES renewal 
orders. 

Order No. 99-08-DWQ, NPDES No. CAS000002, General Permit for Storm Water Discharges Associated with 
Construction Activity, or subsequent superceding NPDES renewal orders. 

The Regional Board shall require the U.S. Navy to submit a Notice of Intent to enroll the Naval Base San Diego 
facility under statewide Order No. 2003-005-DWQ or subsequent superseding NPDES renewal orders. 

IMPLEMENTATION MONITORING PLAN 
The dischargers will be required to monitor Chollas Creek and provide monitoring reports to the Regional Board 
for the purpose of assessing the effectiveness of the management practices implemented to meet the TMDL 
allocations.  The Regional Board shall amend the following order to include a requirement that the cities of San 
Diego, Lemon Grove, and La Mesa, the County of San Diego, the San Diego Unified Port District, and CalTrans 
investigate excessive levels of metals in Chollas Creek and feasible management strategies to reduce metal 
loadings in Chollas Creek, and conduct additional monitoring to collect the data necessary to refine the watershed 
wash-off model to provide a more accurate estimate of the mass loads of copper, lead and zinc leaving Chollas 
Creek each year. 

Order No. R9-2004-0277, California Department of Transportation and San Diego Municipal Separate Storm 
Sewer System Copermittees Responsible for the Discharge of Diazinon into the Chollas Creek Watershed, San 
Diego, California 
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SCHEDULE OF COMPLIANCE 
Concentrations of metals in urban runoff shall only be allowed to exceed the WLAs by a certain percentage for 
the first nineteen years after initiation of this TMDL.  Allowable concentrations shall decrease as shown in Table 
7-22.  For example, if the measured hardness in year ten dictates the WLA for copper in urban runoff is 10 µg/l, 
the maximum allowable measured copper concentration would be 12.0 µg/L.  By the end of the twentieth year of 
this TMDL, the WLAs of this TMDL shall be met.  This will ensure that copper, lead and zinc water quality objectives 
are being met at all locations in the creek during all times of the year. 

Table 7-22.  Interim goals for achieving Wasteload Allocations 

 Allowable Exceedance of the WLAs 
(allowable percentage above) 

Compliance Year Copper Lead Zinc 
1 100% 100% 100% 
10 20% 20% 20% 
20 0% 0% 0% 

Compliance with the interim goals in this schedule can be assessed by showing that dissolved metals 
concentrations in the receiving water exceed the WQC for copper, lead, and zinc by no more than the allowable 
exceedances for WLAs shown in the table above.  Regulated groundwater discharges to Chollas Creek must 
meet the WLAs at the initiation of the discharge.  No schedule to meet interim goals will be allowed in the case of 
groundwater discharges. 
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The compliance schedule for implementation of the TMDLs shall be as follows in Table 7-23. 

Table 7-23. Compliance Schedule 
Item Implementation Action Responsible Parties Date 
1 Effective date of Chollas Creek Metals TMDL 

Waste Load Allocations. 
San Diego Water Board, 
Municipal Dischargers, 
Caltrans, Navy,  
Industrial Stormwater 
Dischargers,  
Construction Stormwater 
Dischargers,  
Landfill Stormwater 
Dischargers 

October 22, 200823 

2 Recommend High Priority for grant funds. San Diego Water Board Immediately after 
effective date 

3 Submit annual Progress Report to San Diego 
Water Board due January 1 of each year. 

Municipal Dischargers Annually after reissue of 
NPDES WDRs. 

4 Submit annual Progress Report to San Diego 
Water Board due April 1 of each year. 

Caltrans  Annually after reissue of 
NPDES WDRs. 

5 Submit annual Progress Report to San Diego 
Water Board due July 1 of each year. 

Industrial Stormwater 
Dischargers 

Annually after reissue of 
NPDES WDRs. 

6 Submit annual Progress Report to San Diego 
Water Board due July 1 of each year. 

Construction Stormwater 
Dischargers 

Annually after reissue of 
NPDES WDRs. 

7 Municipal NPDES WDRs shall be issued, 
reissued, or revised to include WQBELs 
consistent with the assumptions and 
requirements of the Chollas Creek WLAs. 

San Diego Water Board Within 5 years of 
effective date 

8 Caltrans NPDES WDRs shall be issued, 
reissued, or revised to include WQBELs 
consistent with the assumptions and 
requirements of the Chollas Creek WLAs. 

State Water Board Within 5 years of 
effective date 

9 Construction NPDES WDRs shall be issued, 
reissued, or revised to include WQBELs 
consistent with the assumptions and 
requirements of the Chollas Creek WLAs. 

State Water Board Within 5 years of 
effective date 

10 Industrial NPDES WDRs shall be issued, 
reissued, or revised to include WQBELs 
consistent with the assumptions and 
requirements of the Chollas Creek WLAs. 

State Water Board Within 5 years of 
effective date 

11 Amend Orders No. 2000-90, and No. 2001-96 
(or superseding renewal orders) which 
regulates temporary groundwater extraction 
discharges to San Diego Bay and its tributaries 
to include WQBELs consistent with the 
assumptions and requirements of the Chollas 
Creek WLAs. 

San Diego Water Board Within 5 years of 
effective date 

12 Municipal and Navy WDR Order No. R9-2004-
0277 shall amended to require additional 
monitoring for metals and hardness.  

San Diego Water Board Within 5 years of 
effective date 

13 Landfill NPDES WDR Order No. 97-11 (or 
superseding renewal orders) shall be issued, 
reissued, or revised to monitor for metals and 
hardness. 

San Diego Water Board Within 5 years of 
effective date 

14 Navy  and all other Phase II small MS4 
permittees in the Chollas Creek watershed shall 
be enrolled in Order No. 2003-0005-DWQ (or 
superseding renewal orders). 

San Diego Water Board Immediately after 
effective date. 

15 Take enforcement actions San Diego Water Board As needed after effective 
date. 

 
23 Upon approval of by Office of Administrative Law. 
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Item Implementation Action Responsible Parties Date 
16 Meet 80% Chollas Creek Metals TMDL WLA 

reductions. 
Municipal Dischargers, 
Caltrans, Navy,  
Industrial Stormwater 
Dischargers, Construction 
Stormwater Dischargers,  
Landfill Stormwater 
Dischargers 

10 years after effective 
date. 

17 Meet 100% Chollas Creek Metals TMDL WLA 
reductions. 

Municipal Dischargers, 
Caltrans, Navy,  
Industrial Stormwater 
Dischargers, Construction 
Stormwater Dischargers,  
Landfill Stormwater 
Dischargers 

20 years after effective 
date. 
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TOTAL MAXIMUM DAILY LOADS FOR INDICATOR 
BACTERIA, BABY BEACH AND SHELTER ISLAND 
SHORELINE PARK SHORELINES 
On June 11, 2008, the San Diego Water Board adopted Resolution No. R9-2008-0027, A Resolution Amending 
the Water Quality Control Plan for the San Diego Region (9) to Incorporate Total Maximum Daily Loads for 
Indicator Bacteria, Baby Beach in Dana Point Harbor and Shelter Island Shoreline Park in San Diego Bay.  The 
TMDL Basin Plan Amendment was subsequently approved by the State Water Resources Control Board on June 
16, 2009, the Office of Administrative Law on September 15, 2009, and the USEPA on October 26, 2009. 

PROBLEM STATEMENT 
Bacteria densities along the shoreline segments of Baby Beach within Dana Point Harbor and Shelter Island 
Shoreline Park within San Diego Bay violate water quality objectives (WQOs) for indicator bacteria.  Bacteria 
densities in waters at these shoreline segments unreasonably impair and threaten to impair the water quality 
needed to support designated beneficial uses of contact recreation (REC-1)24. 

The federal Clean Water Act requires the establishment of Total Maximum Daily Loads (TMDLs) for pollutants 
that exceed water quality objectives needed to support designated beneficial uses, i.e., that cause or contribute 
to violation of state “water quality standards.” 

NUMERIC TARGETS 
When calculating TMDLs, numeric targets are established to meet WQOs and subsequently ensure the protection 
of beneficial uses.  The numeric targets for these TMDLs consist of the REC-1 WQOs for indicator bacteria 
contained in the Basin Plan.  TMDLs were calculated for each impaired waterbody, for each indicator bacteria, for 
wet and dry weather.  The numeric targets used in the TMDL calculations were equal to the WQOs for bacteria 
for REC-1. 

Different dry weather and wet weather numeric targets were used for load calculations because the bacteria 
transport mechanisms to receiving waters are different under wet and dry weather conditions.   

Single sample maximum WQOs were used as wet weather numeric targets.  Dry weather numeric targets are 
typically best represented by geometric mean WQOs.  However, due to extreme diurnal variations in bacteria 
densities that can result from tidal effects, in some cases the maximum hourly concentration could regularly 
exceed the single sample maximum WQOs.  Therefore, both the REC-1 30-day geometric mean and single 
sample maximum WQOs were selected as numeric targets for dry weather.  The numeric targets were equal to 
the total coliform, fecal coliform and Enterococcus WQOs for REC-1 in all cases.   

The numeric targets for the scenarios described above are listed in the following tables:

Table 7-24. Wet Weather Numeric Targets 

Basis for Numeric Target Total Coliform 
(MPN/100mL) 

Fecal Coliform 
(MPN/100mL) 

Enterococcus 
(MPN/100mL) 

  Beneficial Use REC-1 REC-1 REC-1 
  Single sample maximum 10,000 400 104 

 
24 Water quality objectives for indicator bacteria in waters with non-water-contact recreation (REC-2) are  

less stringent than the water quality objectives for REC-1, therefore, attainment of REC-1 objectives  
through the implementation of TMDLs will, a fortiori, provide the requisite water quality for REC-2. 
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Table 7-25.  Dry Weather Numeric Targets 

Basis for Numeric Target Total Coliform 
(MPN/100mL) 

Fecal Coliform 
(MPN/100mL) 

Enterococcus 
(MPN/100mL) 

  Beneficial Use REC-1 REC-1 REC-1 
  30-day geometric mean 1,000 200 35 
  Single sample maximum 10,000 400 104 

SOURCE ANALYSIS 
Sources of bacteria are the same under both wet weather and dry weather conditions.  Bacteria can enter surface 
waters from both nonpoint and point sources.  Nonpoint sources are typically diffuse sources that have multiple 
routes of entry into surface waters.  Point sources typically discharge at a specific location from pipes, outfalls, 
and conveyance channels.   

The only nonpoint sources identified to potentially affect the waterbodies addressed by these TMDLs were natural 
sources (e.g., direct inputs from birds, terrestrial and aquatic animals, wrack line and aquatic plants, sediments, 
or other unidentified or unquantified sources within the receiving waters), homeless encampments, or other 
background sources (e.g., “ambient” bacteria that may be influenced by illegal discharges from boats).  Because 
the homeless encampments are illegal, these loads are not allowed and must be eliminated.  Due to lack of data, 
bacteria loads from natural sources or other background sources could not be specifically identified or quantified 
for TMDL development.  Until more information is obtained through further study to provide identification of the 
relative loading from each of these potential sources, they were combined into a single natural and background 
source for each shoreline segment.   

The point sources identified to potentially affect the waterbodies addressed in this study were discharges from 
municipal separate storm sewer systems (MS4s) and illegal discharges from boats and/or wastewater collection 
systems and treatment plants.  Because the Basin Plan includes waste discharge prohibitions specifically for the 
discharge of treated or untreated sewage from vessels to Dana Point Harbor and San Diego Bay and the 
unauthroized discharge of treated or untreated sewage to waters of the state, illegal discharges from boats and 
wastewater collection systems and treatment plants are not allowed must be eliminated.  The watersheds that 
drain into the receiving waters at the impaired shoreline segments are wholly located within urbanized areas.  
Therefore, the only allowable point source identified was urban runoff discharged from MS4s, although other point 
sources may exist. 

For both wet weather and dry weather conditions, there are natural and background sources of bacteria within the 
receiving waters at the impaired shoreline segments.  However, for sources of bacteria that originate from the 
watersheds draining into the receiving waters, the method of transport for the two conditions is very different.  Wet 
weather loading originating from the watersheds is dominated by episodic storm flows that wash off bacteria that 
build up on the surface of all land use types in the watershed during dry periods.  Dry weather loading originating 
from the watersheds is dominated by nuisance flows from urban land use activities such as car washing, sidewalk 
washing, and lawn over-irrigation, which pick up bacteria and deposit it into receiving waters.   
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TOTAL MAXIMUM DAILY LOADS AND ALLOCATIONS 
The TMDLs are equal to the assimilative or loading capacity of each shoreline segment for each pollutant.  TMDLs 
for each type of indicator bacteria were developed for each impaired waterbody.  TMDLs are defined as the 
maximum amount of a pollutant the waterbody can receive and still attain water quality objectives and protection 
of designated beneficial uses.  Once calculated, a TMDL is set equal to the sum of all individual Waste Load 
Allocations (WLAs) for point sources and Load Allocations (LAs) for nonpoint sources.  The TMDL includes a 
margin of safety (MOS) that takes into account any uncertainties in the TMDL calculation, which may be explicit 
or implicit.  For these TMDLs, an implicit margin of safety is included via conservative estimates and assumptions 
used throughout the TMDL calculations.  Separate TMDLs were calculated for wet weather and dry weather 
conditions to account for seasonal variations, and because the transport mechanism, flow, and bacteria loads 
from the watersheds draining to the receiving waters are different between dry and wet weather conditions. 

Calibrated models were used to simulate flow and bacteria densities from the watersheds draining into the 
receiving waters and within the receiving waters of the shoreline segments.  The models were used to calculate 
the existing bacteria loads, as well as TMDLs for each impaired shoreline segment.  The modeled existing loads 
were compared to the TMDLs to calculate the necessary load reductions needed to achieve the TMDLs in the 
waterbodies.  The TMDLs were allocated among point sources (WLAs) and nonpoint sources (LAs).  The only 
allowable point source identified was urban runoff discharged from MS4s, which was assigned a WLA for each 
watershed. The only allowable nonpoint sources identified were natural or background sources, such as direct 
inputs from birds, terrestrial and aquatic animals, wrack line and aquatic plants, sediments, or other unidentified 
and unquantified sources within the receiving waters, which were lumped together and assigned a LA.  Because 
only the point sources are considered controllable, a load reduction was only calculated for the bacteria loads 
from the MS4s.  Bacteria loads from sources of illegal discharges were assigned WLAs and LAs of zero.  The 
TMDLs, LAs for natural and background sources, WLAs for municipal MS4s, and load reductions for municipal 
MS4s are shown below in Tables 7-26 through 7-31. 

MARGIN OF SAFETY 
There are two ways to incorporate the MOS (USEPA, 1991): (1) implicitly incorporate the MOS using conservative 
model assumptions to develop allocations; and/or, (2) explicitly specify a portion of the total TMDL as the MOS 
and use the remainder for allocations. Throughout the TMDL development process, conservative assumptions 
were employed.  Based on the incorporation of all these conservative assumptions, no explicit MOS was 
necessary. 
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Table 7-26. REC-1 Wet Weather TMDLs for Total Coliform for Baby Beach and Shelter Island Shoreline Park Shoreline Segments  
     Load Allocations Wasteload Allocations Existing  Percent 
     (LAs) (WLAs) Wasteloads  Reduction of 

Waterbody 
Shoreline 

Segment/Area 
Hydrologic 
Descriptor 

Model 
Sub-

watershed 

TMDL 
(Billion MPN/ 

30 days) 

Natural/Background 
(Billion MPN/  

30 days)1 

Municipal MS4  
(Billion MPN/  

30 days) 

Municipal MS4  
(Billion MPN/  

30 days) 

Municipal MS4  
Existing  

Wasteload2 

Dana Point 
Harbor Baby Beach 

Dana Point 
HSA  

(901.14) 

2101,2102 
2103,2104 166,111 162,857 3,254 3,254 0% 

San Diego 
Bay 

Shelter Island 
Shoreline Park 

Point Loma 
HA 

(908.10) 
2201 482,598 482,400 198 198 0% 

Abbreviations/Acronyms: 
TMDL: total maximum daily load 
LA: load allocation for nonpoint source 
WLA: wasteload allocation for point source 
MS4: Municipal Separate Storm Sewer System 
MPN: most probable number 

Notes: 
1  Calculated by dry weather EFDC model analysis (Dry weather LA from Table 7-29 multiplied by 30 days).  No reduction required for 

natural/background sources. 
2 Percent Reduction of Existing Municipal MS4 Wasteload = (Existing Municipal MS4 Wasteload – Municipal MS4 WLA) ÷ (Existing 

Municipal MS4 Wasteload) x 100% 
 

Table7-27. REC-1 Wet Weather TMDLs for Fecal Coliform for Baby Beach and Shelter Island Shoreline Park Shoreline Segments 
     Load Allocations Wasteload Allocations Existing  Percent 
     (LAs) (WLAs) Wasteloads  Reduction of 

Waterbody 
Shoreline 

Segment/Area 
Hydrologic 
Descriptor 

Model 
Sub-

watershed 

TMDL 
(Billion MPN/ 

30 days) 

Natural/Background 
(Billion MPN/  

30 days)1 

Municipal MS4  
(Billion MPN/  

30 days) 

Municipal MS4  
(Billion MPN/  

30 days) 

Municipal MS4  
Existing  

Wasteload2 

Dana Point 
Harbor Baby Beach 

Dana Point 
HSA  

(901.14) 

2101,2102 
2103,2104 32,585 32,473 112 112 0% 

San Diego 
Bay 

Shelter Island 
Shoreline Park 

Point Loma 
HA 

(908.10) 
2201 41,408 41,400 8 8 0% 

Abbreviations/Acronyms: 
TMDL: total maximum daily load 
LA: load allocation for nonpoint source 
WLA: wasteload allocation for point source 
MS4: Municipal Separate Storm Sewer System 
MPN: most probable number 

Notes: 
1  Calculated by dry weather EFDC model analysis (Dry weather LA from Table 7-30 multiplied by 30 days).  No reduction required for 

natural/background sources. 
2 Percent Reduction of Existing Municipal MS4 Wasteload = (Existing Municipal MS4 Wasteload – Municipal MS4 WLA) ÷ (Existing 

Municipal MS4 Wasteload) x 100% 
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Table7-28. REC-1 Wet Weather TMDLs for Enterococcus for Baby Beach and Shelter Island Shoreline Park Shoreline Segments 
     Load Allocations Wasteload Allocations Existing  Percent 
     (LAs) (WLAs) Wasteloads  Reduction of 

Waterbody 
Shoreline 

Segment/Area 
Hydrologic 
Descriptor 

Model 
Sub-

watershed 

TMDL 
(Billion MPN/ 

30 days) 

Natural/Background 
(Billion MPN/  

30 days)1 

Municipal MS4  
(Billion MPN/  

30 days) 

Municipal MS4  
(Billion MPN/  

30 days) 

Municipal MS4  
Existing  

Wasteload2 

Dana Point 
Harbor Baby Beach 

Dana Point 
HSA  

(901.14) 

2101,2102 
2103,2104 5,730 5,616 114 301 62.2% 

San Diego 
Bay 

Shelter Island 
Shoreline Park 

Point Loma 
HA 

(908.10) 
2201 10,556 10,530 26 26 0% 

Abbreviations/Acronyms: 
TMDL: total maximum daily load 
LA: load allocation for nonpoint source 
WLA: wasteload allocation for point source 
MS4: Municipal Separate Storm Sewer System 
MPN: most probable number 

Notes: 
1  Calculated by dry weather EFDC model analysis (Dry weather LA from Table 7-31 multiplied by 30 days).  No reduction required for 

natural/background sources. 
2 Percent Reduction of Existing Municipal MS4 Wasteload = (Existing Municipal MS4 Wasteload – Municipal MS4 WLA) ÷ (Existing 

Municipal MS4 Wasteload) x 100% 
 

 

Table7-29. REC-1 Dry Weather TMDLs for Total Coliform for Baby Beach and Shelter Island Shoreline Park Shoreline Segments 
     Load Allocations Wasteload Allocations Existing  Percent 
     (LAs) (WLAs) Wasteloads  Reduction of 

Waterbody 
Shoreline 

Segment/Area 
Hydrologic 
Descriptor 

Model 
Sub-

watershed 

TMDL 
(Billion MPN/ 

day) 

Natural/Background 
(Billion MPN/  

day)1 

Municipal MS4  
(Billion MPN/  

day) 

Municipal MS4  
(Billion MPN/  

day) 

Municipal MS4 
Existing  

Wasteload2 

Dana Point 
Harbor Baby Beach 

Dana Point 
HSA  

(901.14) 

2101,2102 
2103,2104 5,430 5,429 0.86 9.0 90.4% 

San Diego 
Bay 

Shelter Island 
Shoreline Park 

Point Loma 
HA 

(908.10) 
2201 16,080 16,080 0 0 0% 

Abbreviations/Acronyms: 
TMDL: total maximum daily load 
LA: load allocation for nonpoint source 
WLA: wasteload allocation for point source 
MS4: Municipal Separate Storm Sewer System 
MPN: most probable number 

Notes: 
1  Calculated by dry weather EFDC model analysis.  No reduction required for natural/background sources. 
2 Percent Reduction of Existing Municipal MS4 Wasteload = (Existing Municipal MS4 Wasteload – Municipal MS4 WLA) ÷ (Existing 

Municipal MS4 Wasteload) x 100% 
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Table7-30. REC-1 Dry Weather TMDLs for Fecal Coliform for Baby Beach and Shelter Island Shoreline Park Shoreline Segments 
     Load Allocations Wasteload Allocations Existing  Percent 
     (LAs) (WLAs) Wasteloads  Reduction of 

Waterbody 
Shoreline 

Segment/Area 
Hydrologic 
Descriptor 

Model 
Sub-

watershed 

TMDL 
(Billion MPN/ 

day) 

Natural/Background 
(Billion MPN/  

day)1 

Municipal MS4  
(Billion MPN/  

day) 

Municipal MS4  
(Billion MPN/  

day) 

Municipal MS4 
Existing  

Wasteload2 

Dana Point 
Harbor Baby Beach 

Dana Point 
HSA  

(901.14) 

2101,2102 
2103,2104 1,083 1,082 0.17 1.0 82.7% 

San Diego 
Bay 

Shelter Island 
Shoreline Park 

Point Loma 
HA 

(908.10) 
2201 1,380 1,380 0 0 0% 

Abbreviations/Acronyms: 
TMDL: total maximum daily load 
LA: load allocation for nonpoint source 
WLA: wasteload allocation for point source 
MS4: Municipal Separate Storm Sewer System 
MPN: most probable number 

Notes: 
1  Calculated by dry weather EFDC model analysis.  No reduction required for natural/background sources. 
2 Percent Reduction of Existing Municipal MS4 Wasteload = (Existing Municipal MS4 Wasteload – Municipal MS4 WLA) ÷ (Existing 

Municipal MS4 Wasteload) x 100% 

 

Table7-31. REC-1 Dry Weather TMDLs for Enterococcus for Baby Beach and Shelter Island Shoreline Park Shoreline Segments 
     Load Allocations Wasteload Allocations Existing  Percent 
     (LAs) (WLAs) Wasteloads  Reduction of 

Waterbody 
Shoreline 

Segment/Area 
Hydrologic 
Descriptor 

Model 
Sub-

watershed 

TMDL 
(Billion MPN/ 

day) 

Natural/Background 
(Billion MPN/  

day)1 

Municipal MS4  
(Billion MPN/  

day) 

Municipal MS4  
(Billion MPN/  

day) 

Municipal MS4 
Existing  

Wasteload2 

Dana Point 
Harbor Baby Beach 

Dana Point 
HSA  

(901.14) 

2101,2102 
2103,2104 187 187 0.03 0.8 96.2% 

San Diego 
Bay 

Shelter Island 
Shoreline Park 

Point Loma 
HA 

(908.10) 
2201 351 351 0 0 0% 

Abbreviations/Acronyms: 
TMDL: total maximum daily load 
LA: load allocation for nonpoint source 
WLA: wasteload allocation for point source 
MS4: Municipal Separate Storm Sewer System 
MPN: most probable number 

Notes: 
1  Calculated by dry weather EFDC model analysis.  No reduction required for natural/background sources. 
2 Percent Reduction of Existing Municipal MS4 Wasteload = (Existing Municipal MS4 Wasteload – Municipal MS4 WLA) ÷ (Existing 

Municipal MS4 Wasteload) x 100% 
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TMDL IMPLEMENTATION PLAN 
By design, waste load allocations and load allocations are established at levels that when met, will result in the 
full attainment of water quality standards.  For this reason, the San Diego Water Board expects that at the end of 
the TMDL compliance period, applicable load and waste load allocations, as well as the water quality objectives 
will be met at all times in the receiving water.   In the event that water quality objectives are not met at the end of 
the compliance period, the Board will require the dischargers to conduct an investigation to identify the specific 
source(s) responsible for the failure to meet water quality objectives.  If the source is found to be anthropogenic, 
the San Diego Water Board will initiate enforcement or other regulatory action as appropriate to correct the 
problem.  If the source is natural, and if all of the conditions for using the natural sources exclusion approach 
(NSEA) have been met, the Board will consider the application of the NSEA, including the recalculation of the 
TMDLs to account for the natural sources.  The necessary actions to implement the TMDLs are described in 
section 10 of the Technical Report entitled Total Maximum Daily Loads for Indicator Bacteria, Baby Beach in Dana 
Point Harbor and Shelter Island Shoreline Park in San Diego Bay, dated June 11, 2008, and listed below. 

(A) Specific Implementation Objectives 

Since 2002, the dischargers have implemented several non-structural best management practice (BMP) programs 
and structural BMPs that have resulted in noticeable improvements in water quality at the impaired shoreline 
segments.  The County of Orange has already conducted numerous studies and implemented a variety of non-
structural and structural BMPs in an effort to reduce bacteria levels at Baby Beach since before 2002.  These 
efforts have included installing seasonal plugs in storm drains, increased street sweeping efforts, expedited trash 
collection to control birds, the installation of bird netting under the pier, public education efforts against bird-feeding 
at the beach, artificial circulation of water at Baby Beach, a dry weather flow diversion structure and media filter 
system on the west end of the beach, catch basin filters, and the collection and disposal of bird fecal droppings 
from the exposed intertidal areas of the beach.  The San Diego Unified Port District has also implemented several 
non-structural BMP programs since 2002.  Water quality data from 2002 to 2006 indicate that bacteria levels in 
the waters at Baby Beach and Shelter Island Shoreline Park have shown significant improvements in water quality 
since 2002.   

As shown in Tables 7-26 through 7-31, the modeling results indicate that no load reductions are required for total 
coliform, fecal coliform, and Entercoccus indicator bacteria for Shelter Island Shoreline Park during wet weather 
or dry weather conditions.  Additionally, the modeling results indicate only Entercoccus indicator bacteria wet 
weather load reductions are required for Baby Beach and no wet weather load reductions are required for total 
coliform and fecal coliform indicator bacteria.  For dry weather, Baby Beach requires between approximately 83 
percent and 96 percent wasteload reductions for total coliform, fecal coliform, and Entercoccus indicator bacteria.  
However, based only on the water quality data collected during 2006, the number of samples that exceed the 
REC-1 water quality objectives are less than the allowable number of exceedances for recommending removal 
from the 303(d) List.  This trend implies that the past and current BMPs that have been implemented are effective 
in reducing bacteria loads to the receiving waters and that water quality in the impaired shoreline segments already 
meet REC-1 water quality objectives during dry weather.  However, additional monitoring is required to confirm 
this trend, and additional BMPs may be needed to meet the REC-1 water quality objectives during wet weather.   

While the Bacteria Load Reduction Plans (BLRPs), as described below, will still be required from the dischargers, 
if current trends continue, monitoring and permanent implementation of the current programs and BMPs may be 
adequate for meeting the wet weather and dry weather TMDLs.  If the REC-1 water quality objectives cannot be 
met in the receiving waters by the end of the compliance schedules, and if natural and background sources appear 
to be the sole source of continued impairment, application of the natural sources exclusion approach (NSEA) to 
revise the TMDLs, as described below, may be appropriate.25 

  

 
25  After adoption of a Basin Plan amendment authorizing the use of the Natural Sources Exclusion Approach by the San Diego 

Water Board and approval by the Office of Administrative Law. 
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Therefore, if the water quality data support delisting before the NPDES requirement revisions are considered, 
specific objectives of this Implementation Plan are as follows: 

1. Persons responsible for monitoring the impaired shoreline segments of Baby Beach and Shelter Island 
Shoreline Park for bacteria will continue with the monitoring program to ensure REC-1 water quality 
objectives are maintained. 

2. If REC-1 water quality objectives are exceeded, actions outlined in Attachment B of Order Nos. R9-2007-
0001 and R9-2002-0001 in section II.C, Coastal Storm Drain Outfall Monitoring, and any subsequent 
amendment or renewal, will be implemented. 

3. If sources of bacteria persist at levels that exceed water quality standards, then the persons responsible 
will take appropriate actions to identify and eliminate the controllable source or sources of the chronic 
contamination.  If natural and background sources appear to be the sole source of the impairment, 
application of the NSEA to revise the TMDLs may be appropriate. 

If the impaired shoreline segments of BB and SISP remain on or are put back on the List during subsequent 
iterations of the 303(d) listing process due to impacts from controllable sources of bacteria, the San Diego Water 
Board will revise the current NPDES requirements and/or issue additional waste discharge requirements to be 
consistent with these TMDLs. 

(B) San Diego Water Board Actions 

The San Diego Water Board regulates discharges of waste by issuing waste discharge prohibitions, waste 
discharge requirements, or conditional waivers of waste discharge requirements.  Violation of a waste discharge 
prohibition, waste discharge requirement, or waiver condition is subject to enforcement actions.  This section 
describes the actions that the San Diego Water Board will take to implement the TMDLs. 

(1) Process and Schedule for Issuing NPDES Requirements 

The TMDLs will be implemented primarily by reissuing or revising the existing NPDES waste discharge 
requirements for MS4 discharges to include water quality based effluent limitations (WQBELs) that are 
consistent with the assumptions and requirements of the bacteria WLAs for MS4 discharges, though there 
may be other or new point sources.   

NPDES requirements should be issued, reissued, or revised “as expeditiously as practicable” to incorporate 
WQBELs derived from the TMDL WLAs.  “As expeditiously as practicable” means the following: 

1. New point sources. “New” point sources previously unregulated by NPDES requirements must obtain 
their NPDES requirements before they can lawfully discharge pollutants.  For point sources receiving 
NPDES requirements for the first time, “as expeditiously as practicable” means that the San Diego Water 
Board incorporates WQBELs that are consistent with the assumptions and requirements of the WLAs into 
the NPDES requirements and requires compliance with the WQBELs upon the commencement of the 
discharge. 

2. Point Sources Currently Regulated Under NPDES Requirements.  For point sources currently 
regulated under NPDES requirements, “as expeditiously as practicable” means that: 

a. WQBELs that are consistent with the assumptions and requirements of the WLAs should be 
incorporated into NPDES requirements during their 5-year term, prior to expiration, in accordance 
with the applicable NPDES requirement reopening provisions, taking into account factors such as 
available NPDES resources, staff and budget constraints, and other competing priorities. 

b. In the event the NPDES requirement revisions cannot be considered during the 5-year term, the San 
Diego Water Board will incorporate WQBELs that are consistent with the assumptions and 
requirements of the WLAs into the NPDES requirements at the end of the 5-year term. 
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(2) Actions with Respect to Phase I Municipal Dischargers 

The Phase I Municipal Dischargers in San Diego and Orange County are required under Receiving Water 
Limitations A.3.a.1 and C.226 of Orders No. R9-2007-0001 and R9-2002-0001, respectively (San Diego 
County and Orange County MS4 NPDES requirements), and any subsequent amendment or renewal, to 
implement additional BMPs to reduce bacteria discharges in impaired watersheds to the maximum extent 
practicable and to restore compliance with the bacteria water quality objectives.  This obligation is triggered 
when either the discharger or the San Diego Water Board determines that MS4 discharges are causing or 
contributing to an exceedance of an applicable water quality objective, in this case the REC-1 indicator 
bacteria water quality objectives.  Designation of the shoreline segments in San Diego Bay and Dana Point 
Harbor as water quality limited segments under Clean Water Act section 303(d) and the TMDL analysis 
provided sufficient evidence that that MS4 discharges may be causing or contributing to the violation of water 
quality standards.  Thus, the Municipal Dischargers should be, and have been implementing the provisions of 
Receiving Water Limitation C.2 with respect to bacteria discharges into water quality limited segments. 

In addition to enforcing the provisions of Receiving Water Limitation C.2, the San Diego Water Board shall 
reissue or revise Orders No. R9-2007-0001 and R9-2002-0001, to incorporate WQBELs consistent with the 
assumptions and requirements of the bacteria WLAs, and requirements for monitoring and reporting.  In those 
orders, the Phase I Municipal Dischargers are referred to as “Copermittees.”27  WQBELs and other 
requirements implementing the TMDLs can be incorporated into these NPDES requirements upon the normal 
renewal cycle or sooner, if appropriate.  The requirements implementing the TMDLs shall include the following: 

a. WQBELs consistent with the requirements and assumptions of the bacteria WLAs described in Tables 7-
26 through 7-31 and a schedule of compliance applicable to the MS4 discharges into the impaired 
shoreline segments described in Tables 7-32 through 7-34.  At a minimum, WQBELs shall include a BMP 
program to attain the WLAs. 

b. If the WQBELs consist of BMP programs, then the reporting requirements shall consist of annual progress 
reports on BMP planning, implementation, and effectiveness in attaining the WQOs in impaired shoreline 
segments, and annual water quality monitoring reports.   The first progress report shall consist of a 
Bacteria Load Reduction Plan (BLRP), which may be included as part of the annual NPDES reporting 
requirements.  BLRPs must be specific to each impaired waterbody.   

To provide guidance to the dischargers in preparing BLRPs, the following bullets describe components 
that should be considered for incorporation in the BLRPs.  

Comprehensive Watershed Approach 

• Dischargers should identify the Lead Watershed Contact for their BLRPs. The Lead Watershed 
Contact should serve as liaison between all other common watershed dischargers and the San Diego 
Water Board, where appropriate.  

• Dischargers should describe a program for encouraging collaborative, watershed-based, land-use 
planning in their jurisdictional plans. 

 
26  Receiving Water Limitations A.3.a.1 and C.2.a provide that “[u]pon a determination by either the Copermittee or the San Diego 

Water Board that MS4 discharges are causing or contributing to an exceedance of an applicable water quality standard, the 
Copermittee shall promptly notify and thereafter submit a report to the San Diego Water Board that describes BMPs that are 
currently being implemented and additional BMPs that will be implemented to prevent or reduce any pollutants that are causing 
or contributing to the exceedance of water quality standards.  The report may be incorporated in the annual update to the 
Jurisdictional URMP unless the San Diego Water Board directs an earlier submittal.  The report shall include an implementation 
schedule.  The San Diego Water Board may require modification to the report.”  Additional requirements are included in 
sections C.2.b-d. 

27 Copermittees own or operate MS4s through which urban runoff discharges into waters of the U.S. within the San Diego Region.  
These MS4s fall into one or more of the following categories: (1) a medium or large MS4 that services a population of greater 
than 100,000 or 250,000 respectively; or (2) a small MS4 that is “interrelated” to a medium or large MS4; or (3) an MS4 which 
contributes to a violation of a water quality standard; or (4) an MS4 which is a significant contributor of pollutants to waters of 
the United States.  
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• Dischargers should develop and periodically update a map of the BLRP watershed, to facilitate 
planning, assessment, and collaborative decision-making.  As appropriate, the map should include 
features such as receiving waters; Clean Water Act section 303(d) impaired receiving waters; water 
quality projects; land uses; MS4s; major highways; jurisdictional boundaries; and inventoried 
commercial, industrial, and municipal sites. 

• Dischargers should annually assess the water quality of the impaired water body in their BLRPs in 
order to identify all water quality problems within the impaired water body.  This assessment should 
use applicable water quality data, reports, and analysis generated in accordance with the 
requirements of the applicable NPDES MS4 monitoring and reporting programs, as well as applicable 
information available from other public and private organizations. 

• Dischargers should develop and implement a collective watershed BLRP strategy to meet the bacteria 
TMDL.  The strategy should guide dischargers in developing a Bacteria Compliance Schedule (BCS)  
which includes BMP planning and scheduling as outlined below. 

• Dischargers should collaborate to develop and implement the BLRPs.  The BLRP should include a 
proposal for regularly scheduled meetings among the dischargers in the impaired watershed. 

• Because water quality data will ultimately determine if a waterbody will be delisted from the 303(d) 
List, the BLRP should include a monitoring and reporting program that contains the following 
elements: 

- Locations of water quality sampling sites that are spatially representative of the waterbody and 
appropriate for identifying potential sources, including, at a minimum, the monitoring stations 
currently used to monitor water quality. 

- Schedule of water quality sampling that is temporally representative of both wet weather and dry 
weather conditions.  Wet weather samples are collected during storms of 0.2 inches of rainfall and 
the 72 hour period after the storm.  Dry weather samples are collected from during times when rain 
has not fallen for the preceding 72 hours.   

- Presentation of past and present water quality data that have been collected. 

- Analysis of water quality data compared to the applicable Basin Plan water quality objectives.  Dry 
weather water quality data are compared to long-term (e.g., geometric mean, mean, or median) 
water quality objectives, as well as short-term (e.g., single sample maximum) water quality 
objectives.  Wet weather water quality data are compared to short-term (e.g., single sample 
maximum) water quality objectives. 

- Analysis of water quality data to correlate noticeable improvements in water quality with past and 
current BMPs that have been implemented and are effective.   

- Analysis of water quality data to correlate elevated bacteria levels with known or suspected sewage 
spills from wastewater collection systems and treatment plants or boats. 

- Recommendations for increased or decreased water quality sampling based on water quality data 
analyses. 

• Each BLRP and BCS should be reviewed annually to identify needed modifications and 
improvements.  The dischargers should develop and implement a plan and schedule, included in the 
BCS, to address the identified modifications and improvements.  All updates to the BLRP should be 
documented in the BLRP, and submitted to the San Diego Water Board.  Individual dischargers should 
also review and modify their jurisdictional ordinances and activities as necessary so that they are 
consistent with the requirements of the BLRP. 
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Bacteria Compliance Schedule - BMP Planning and Scheduling 

The BCS should identify the BMPs/water quality projects that have been implemented or are planned for 
implementation and provide an implementation schedule for each BMP/water quality project.  The BCS 
should demonstrate how the BMPs/water quality projects will address all the bacteria TMDLs.  The BCS, 
at a minimum, should include scheduling for the following: 

Non-structural BMP phasing: 

• Completed Non-Structural BMP Analysis – Information should be provided regarding the non-
structural BMPs completed and/or currently in practice, a timeline of BMP implementation and 
maintenance, and an assessment of effectiveness. 

If the Completed Non-Structural BMP Analysis indicates additional non-structural BMPs are necessary, 
the following should be included in the BCS: 

• New Non-Structural BMP Analysis - Watershed data should be analyzed to identify new effective non-
structural BMPs for implementation.  This should be completed and included in the BCS. 

• Scheduled Annual Non-structural BMP Implementation - The above analysis should be used to 
identify BMPs that have and will be implemented and to develop an aggressive non-structural BMP 
implementation schedule.  The BCS should include a schedule of the current BMP staffing for each 
impaired area, and provide a discussion on adjustments to staff scheduling to meet possible new non-
structural BMP demands.  Schedules should be realistic and justifiable. 

• Scheduled Annual BMP Assessment and Optimizing Adjustments - As the non-structural BMPs are 
implemented, a scheduled in-depth assessment of the non-structural BMPs’ performance should 
follow.  Non-structural BMPs that are found to be ineffective should be modified to incorporate 
optimizing adjustments to improve performance or be replaced by other effective non-structural 
BMPs.  The results from this assessment should also be used to determine structural BMP selection 
and the schedule for structural BMP implementation.  The BCS should include an annual schedule 
for in-depth non-structural BMP assessment and optimizing adjustments. 

• Scheduled Continuous Budget and Funding Efforts- Securing budget and funding for non-structural 
BMP staffing and equipment should be scheduled early and continue until the bacteria TMDLs are 
met.  The BCS should include a schedule for staff time, including position and job description, 
authorized for securing budget and funding for non-structural BMP implementation. 

Structural BMP phasing: 

• Completed Structural BMP Analysis – Information should be provided regarding the structural BMPs 
completed and/or currently in practice, a timeline of BMP implementation and maintenance, and an 
assessment of effectiveness. 

If the Completed Structural BMP Analysis indicates additional structural BMPs are necessary, the 
following should be included in the BCS:  

• Scheduled New Structural BMP Analysis– Structural BMP analysis should utilize all available 
information, including the non-structural BMP assessment and existing structural BMP assessment, 
to identify, locate, design and build possible new structural BMPs, or a train of BMPs, to meet the 
these bacteria TMDLs.  The BCS should include a schedule for structural BMP analysis. 

• Scheduled Annual BMP Construction - The BCS should include a projected general construction 
schedule with a realistic and justifiable timeline for possible new BMP construction. 
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• Scheduled Annual BMP Assessment, Optimization Adjustments, and Maintenance - Assessment for 
structural BMPs should begin immediately upon initial BMP completion, followed by continuously 
scheduled BMP assessment, optimization adjustments, and maintenance, to both the individual 
structural BMPs and the structural BMP program as a whole.  The BCS should include an annual 
schedule for in-depth structural BMP assessment. 

• Scheduled Continuous Budget and Funding Effort - Securing budget and funding for structural BMPs 
and additional maintenance staff should be scheduled early and continue until the bacteria TMDLs 
are met.  The BCS should include a schedule for staff time, including position and job description, 
authorized for securing budget and funding for structural BMP implementation. 

Subsequent reports should assess and describe the effectiveness of implementing the Bacteria Load 
Reduction Plan.  Effectiveness assessments should be based on a program effectiveness assessment 
framework, such as the one developed by the California Stormwater Quality Association (CASQA, 2005).  
Using the CASQA framework as an example, the assessments should address the framework’s outcome 
levels 1-5 on an annual basis, and outcome level 6 once every five years.28  Methods used for assessing 
effectiveness should include the following or their equivalent: surveys, pollutant loading estimations, and 
receiving water quality monitoring.  The long-term strategy should also discuss the role of monitoring data 
in substantiating or refining the assessment.  Once water quality objectives have been attained, or the 
anthropogenic sources have been eliminated and pollutant loads can be attributed to only natural and 
background sources, a reduced level of monitoring may be appropriate.  

In addition to these requirements, if load-based numerical WQBELs are included in the NPDES 
requirements, the monitoring requirements should include flow and bacteria density measurements to 
determine if bacteria loads in effluent are in compliance with WQBELs.  

The BLRPs are the municipal dischargers’ opportunity to propose methods for assessing compliance with 
WQBELs that implement TMDLs.  The monitoring components included in the BLRPs should be formulated 
according to particular compliance assessment strategies.  The monitoring components are expected to be 
consistent with, and support whichever compliance assessment methods are proposed.  The San Diego 
Water Board will coordinate with the municipal dischargers during the development of their proposed 
monitoring components and associated compliance assessment methods. 

If NPDES requirements are not likely to be issued, reissued or revised within 6 months of Office of 
Administrative Law approval of these TMDLs, the San Diego Water Board may issue an 
investigative/monitoring order to dischargers pursuant to sections 13267 or 13383 of the Water Code.  This 
order would require assessment of current BMPs, possible planning for additional BMPs, and receiving water 
quality monitoring in adherence to performance measures described above. 

The BLRPs may be re-evaluated at set intervals (such as 5-year renewal cycles for NPDES requirements, or 
upon request from named dischargers, as appropriate and in accordance with the San Diego Water Board 
priorities).  Plans may be iterative and adaptive according to assessments and any special studies. 

(3) Actions with Respect to Wastewater Collection Systems and Treatment Plants 

The San Diego Water Board will conduct surveillance of and enforce the provisions of State Water Board 
Order No. 2006-0003-DWQ, and San Diego Water Board Order No. R9-2007-0005 as needed to ensure that 
collection systems for wastewater treatment plants do not overflow, leak, or otherwise discharge into MS4s 
or surface waters.  If necessary, San Diego Water Board Order No. R9-2007-0005 can be revised to require 
more aggressive collection system monitoring, maintenance, and repair schedules. 

  

 
28 Outcome level 1 assesses compliance with activity-based permit requirements.  Outcome level 2 assesses changes in attitudes, 

knowledge, and awareness.  Outcome level 3 assesses behavioral change and BMP implementation.  Outcome level 4 assesses 
pollutant load reductions.  Outcome level 5 assesses changes in urban runoff and discharge water quality.  Outcome level 6 
assesses changes in receiving water quality.  See CASQA “An Introduction to Stormwater Program Effectiveness Assessment.” 
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(4) Actions with Respect to Marinas and Boats 

If discharges from boats are shown to be a significant source of bacteria contributing to exceedances of water 
quality objectives, the San Diego Water Board will enforce the waste discharge prohibitions in the Basin Plan 
to ensure that illegal discharges from boats to surface waters do not occur.  This may require issuing 
enforcement actions, such as Cease and Desist Orders, or issuing NPDES requirements or waste discharge 
requirements to the marina and harbor operators and/or the muncipalities requiring implementation of BMPs 
(e.g., public education and outreach, enforcing ordinances, and/or requiring dye tabs in boat sewage holding 
tanks) to eliminate illegal discharges of sewage, in addition to water quality monitoring and reporting. 

(5) Additional Actions 

Take Enforcement Actions 

The San Diego Water Board shall consider enforcement actions,29 as necessary and appropriate, against any 
discharger failing to comply with applicable waste discharge requirements or discharge prohibitions.  
Enforcement actions may be taken, as necessary and appropriate, to control the discharge of bacteria to 
impaired shorelines to attain compliance with the bacteria WLAs specified in Tables 7-26 through 7-31, or to 
attain compliance with the applicable water quality objectives.   

Recommend High Priority for Grant Funds  

The San Diego Water Board shall recommend that the State Water Board assign a high priority to awarding 
grant funding30 for projects to implement the bacteria TMDLs.  Special emphasis will be given to projects that 
can achieve quantifiable bacteria load reductions consistent with the specific bacteria TMDL WLAs and LAs. 

Apply the Natural Sources Exclusion Approach31  

Under the Natural Sources Exclusion Approach (NSEA), all anthropogenic sources of indicator bacteria to the 
water bodies subject to an indicator bacteria TMDL must be controlled.  Dischargers must also demonstrate 
that all anthropogenic sources of indicator bacteria to the target water body are controlled and that residual 
indicator bacteria densities do not indicate a health risk.     

Once control of all anthropogenic sources and demonstration of appropriate health risk levels have been 
achieved, the residual indicator bacteria loads in the waterbodies attributable to uncontrollable sources can 
be identified and measured.   Likewise, the frequency that uncontrollable sources cause exceedances of 
indicator bacteria water quality objectives in the water body can be identified.  The information can be used 
to establish an allowable indicator bacteria WQO exceedance frequency in the impaired water body based 
upon the residual exceedance frequency observed.  This information can then be used to recalculate the 
TMDLs, WLAs, and LAs.   

  

 
29  An enforcement action is any formal or informal action taken to address an incidence of actual or threatened noncompliance 

with existing regulations or provisions designed to protect water quality.  Potential enforcement actions including notices of 
violation (NOVs), notices to comply (NTCs), imposition of time schedules (TSO), issuance of cease and desist orders (CDOs) and 
cleanup and abatement orders (CAOs), administrative civil liability (ACL), and referral to the attorney general (AG) or district 
attorney (DA). The San Diego Water Board generally implements enforcement through an escalating series of actions to: (1) 
assist cooperative dischargers in achieving compliance; (2) compel compliance for repeat violations and recalcitrant violators; 
and (3) provide a disincentive for noncompliance.  

30  In most cases, the State Water Board administers the awarding of grants funded from Proposition 13, Proposition 50, Clean 
Water Act section 319(h) and other federal appropriations to projects that can result in measurable improvements in water 
quality, watershed condition, and/or capacity for effective watershed management.  Many of these grant fund programs have 
specific set-asides for expenditures in the areas of watershed management and TMDL project implementation for non-point 
source pollution. 

31  After adoption of a Basin Plan amendment authorizing the use of the Natural Sources Exclusion Approach by the San Diego 
Water Board and approval by the Office of Administrative Law. 
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The use of the NSEA is contingent upon demonstration of control of all anthropogenic sources of indicator 
bacteria to the waterbodies subject to an indicator bacteria TMDL.  Since this task is likely to be formidable, 
use of the NSEA is not expected to occur immediately.  Rather, the NSEA would be used to recalculate TMDLs 
at some point after their initial adoption, following demonstration of control of all anthropogenic sources.   

The dischargers are responsible for collecting and providing the data to support the application of the NSEA.  
If the data support the application of the NSEA, the San Diego Water Board will recalculate the TMDLs, WLAs, 
and LAs to allow for the exceedances of the REC-1 indicator bacteria WQOs due to uncontrollable sources. 

(C) Coordination and Execution of Special Studies 

The San Diego Water Board recognizes that coordination and execution of special studies by dischargers and 
other interested persons could result in improved TMDL analyses that more accurately protect beneficial uses.  
Areas of study that could benefit TMDL analysis include collection of data that can be used to improve model 
output, improved understanding of bacteria levels and the relationship to health effects, and identification of an 
appropriate and affordable method(s) to measure pathogens directly.  Additionally, studies designed to measure 
BMP effectiveness and bacteria source identification will be useful for dischargers in identifying appropriate 
strategies to meet the requirements of this TMDL. 

(1) Collect Data Useful for Model Improvement 

Calibration and validation of the computer models used for TMDL analysis was based on limited data (water 
quality and/or flow) and assumed values for input parameters such as rates for bacteria die-off and re-growth.  
Limited data are available related to fecal bacteria that can be attributed to natural and background sources 
(e.g., waterfowl, terrestrial and aquatic wildlife, wrack line and aquatic plants, sediments, and other 
unidentified and unquantified sources within the waters).  Studies designed to collect additional data that can 
be used for model improvement will result in more detailed TMDL results and allocations.  Also, actual flow 
and loading data from each watershed and expanded receiving water data can be used to construct models 
that can more accurately reflect site-specific conditions. 

(2) Improve Understanding Between Bacteria Levels and Health Effects 

The San Diego Water Board recognizes that there are potential problems associated with using indicator 
bacteria WQOs to indicate the presence of human pathogens in receiving waters free of sewage discharges.  
The indicator bacteria WQOs were developed, in part, based on epidemiological studies in waters with sewage 
inputs.  The risk of contracting a water-born illness from contact with urban runoff devoid of sewage, or human-
source bacteria is not known.  Some pathogens, such as giardia and cryptosporidium can be contracted from 
animal hosts.  Likewise, domestic animals can pass on human pathogens through their feces.  These and 
other uncertainties need to be addressed through special studies and, as a result, revisions to the TMDLs 
may be appropriate. 

As information is gathered, initiating special studies to understand the uncertainties between bacteria levels 
and bacteria sources within the watersheds may be useful.  Specifically, continuing research may be helpful 
to answer the following questions: 

• What is the risk of illness from swimming in water contaminated with urban/stormwater runoff devoid of 
sewage? 

• Do exceedances of the bacteria water quality objectives from animal sources (wildlife and domestic) 
increase the risk of illness? 

• Are there other, more appropriate surrogates for measuring the risk of illness than the indicator bacteria 
WQOs currently used? 

Addressing these uncertainties is needed to maximize effectiveness of strategies to reduce the risk of illness, 
which is currently measured by indicator bacteria densities.  Dischargers may work with the San Diego Water 
Board to determine if such special studies are appropriate.  
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(3) Identification of Method for Direct Pathogen Measurement 

Ultimately, the San Diego Water Board supports the idea of measuring pathogens (the agents causing 
impairment of beneficial uses) or an acceptable alternative indicator, rather than indicator bacteria (surrogates 
for pathogens).  However, as stated previously, indicator bacteria have been used to measure water quality 
historically because measurement of pathogens is both difficult and costly.  The San Diego Water Board is 
supportive of any efforts by the scientific community to perform epidemiological studies and/or investigate the 
feasibility of measuring pathogens directly.  The San Diego Water Board further supports subsequent 
modification of WQOs as a result of such studies.  Ultimately, TMDLs will be recalculated if WQOs are modified 
due to results from future studies. 

(D) Compliance Schedule 

Baby Beach Compliance Schedule 

According to Tables 7-26 and 7-27, no wet weather wasteload reductions are required for total and fecal coliform 
indicator bacteria.  This means that according to the wet weather models for Baby Beach, REC-1 water quality 
objectives for total and fecal coliform indicator bacteria are not expected to be exceeded due to discharges from 
the MS4s.  The only wet weather wasteload reductions required for MS4s discharging into the receiving waters 
along the shoreline at Baby Beach is for Enterococcus indicator bacteria.  The compliance schedule for Baby 
Beach to achieve wet weather TMDLs is as shown in Table 7-32. 
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Table7-32.  Compliance Schedule for Baby Beach to Achieve Wet Weather TMDLs 

Year  
(after OAL 
Approval) 

Required 
Wasteload Reduction TMDL Compliance Action 

1 No reduction required  Water Quality Monitoring 
 Implement BMPs 

2 Same as above  Water Quality Monitoring 
 Implement BMPs 

3 Same as above  Water Quality Monitoring 
 Implement BMPs 

4 Same as above  Water Quality Monitoring 
 Implement BMPs 

5 Same as above  Water Quality Monitoring 
 Implement BMPs 

6 Same as above  Water Quality Monitoring 
 Implement BMPs 

7 50 percent Enterococcus  
reduction 

 Water Quality Monitoring 
 Implement BMPs 

8 Same as above  Water Quality Monitoring 
 Implement BMPs 

9 Same as above  Water Quality Monitoring 
 Implement BMPs 

10 100 percent Enterococcus  
reduction 

 Water Quality Monitoring 
 Implement BMPs 
 Submit request for removal from 303(d) List  

(if not requested and removed earlier) 

10+ Same as above 

 Water Quality Monitoring 
 Implement BMPs 
 Submit request for TMDL revisions based on 

Natural Sources Exclusion Approach if supported 
by data (if not requested and recalculated earlier) 

 Submit request for removal from 303(d) List  
(if not requested and removed earlier) 

At this time, control of bacteria loads for MS4s during wet weather is inherently difficult because the MS4 systems 
are traditionally designed to convey water quickly for flood control purposes.  However, new approaches to storm 
water runoff management and BMP implementation can reduce the storm water runoff flow and associated 
pollutant loads.  The phased compliance schedule to achieve wet weather TMDLs will provide the MS4 
dischargers time to identify sources, develop plans and implement enhanced and expanded BMPs capable of 
achieving the mandated decreases in bacteria densities at the Baby Beach shoreline.  

  



 

TOTAL MAXIMUM DAILY LOADS 7 - 59  

According to Tables 7-29, 7-30, and 7-31, dry weather wasteload reductions are required for total coliform, fecal 
coliform, and Enterococcus indicator bacteria.  The trend in the water quality data from Baby Beach indicate that 
the number of exceedances of the REC-1 water quality objectives have declined significantly beginning in 2006. 
If the current trend continues, the San Diego Water Board expects that the dry weather TMDLs for Baby Beach 
can be achieved within the next 5 years.  The compliance schedule for Baby Beach to achieve dry weather TMDLs 
is as shown in Table 7-33. 

Table 7-33. Compliance Schedule for Baby Beach to Achieve Dry Weather TMDLs 

Year  
(after OAL 
Approval) 

Required 
Wasteload Reduction TMDL Compliance Action 

1 No reduction required  Water Quality Monitoring 
 Implement BMPs 

2 Same as above  Water Quality Monitoring 
 Implement BMPs 

3 50 percent reduction  Water Quality Monitoring 
 Implement BMPs 

4 Same as above  Water Quality Monitoring 
 Implement BMPs 

5 100 percent reduction 

 Water Quality Monitoring 
 Implement BMPs 
 Submit request for removal from 303(d) List  

(if not requested and removed earlier) 

5+ Same as above 

 Water Quality Monitoring 
 Implement BMPs 
 Submit request for TMDL revisions based on 

Natural Sources Exclusion Approach if supported 
by data (if not requested and recalculated earlier) 

 Submit request for removal from 303(d) List  
(if not requested and removed earlier) 

 

For both of the Baby Beach compliance schedules, if the REC-1 water quality objectives cannot be met in the 
receiving waters, and if natural and background sources appear to be the sole source of continued impairment, 
the natural sources exclusion approach (NSEA) may be applied.  However, the Municipal Dischargers are 
responsible for collecting the data to support the application of the NSEA to recalculate the TMDL. 

Shelter Island Shoreline Park Compliance Schedule 

According to Tables 7-26 through 7-31, there are no wasteload reductions required for MS4s discharging into the 
receiving waters along the shoreline at Shelter Island Shoreline Park under both wet weather and dry weather 
conditions.  This means that according to the wet weather and dry weather models for Shelter Island Shoreline 
Park, REC-1 water quality objectives are not expected to be exceeded due to discharges from the MS4s.   

Given that the modeled wasteload reductions for both wet weather and dry weather conditions for all indicator 
bacteria are zero percent, no compliance schedules were developed to meet wasteload reductions for Shelter 
Island Shoreline Park.  However the existing wasteload cannot exceed the WLA and Shelter Island Shoreline Park 
will remain on the 303(d) List until enough data are collected to support removing it from the 303(d) List.  Therefore, 
in order to comply with these TMDLs, the responsible municipalities must continue implementing BMPs and 
collecting data until there are enough data to support and maintain the removal of SISP from the 303(d) List.  In 
addition, the reporting requirements for the Shelter Island Shoreline Park TMDL must also include a periodic 
demonstration, no less often than every 2 years, that wasteload allocations and water quality objectives are being 
met.  
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The trend in the water quality data from Shelter Island Shoreline Park indicate that the number of REC-1 WQO 
exceedances have declined significantly since 2003.  If the current trend continues, the San Diego Water Board 
expects that Shelter Island Shoreline Park will have enough data to support removal of Shelter Island Shoreline 
Park from the 303(d) List by 2010, and no later than 2012.  The compliance schedule for SISP to achieve wet 
weather and dry weather TMDLs is as shown in Table 7-34. 

Table 7-34.  Compliance Schedule for Shelter Island Shoreline Park to Achieve Wet Weather  
and Dry Weather TMDLs 

Year  TMDL Compliance Action 

2012 

 Water Quality Monitoring 
 Implement BMPs 
 Submit request for TMDL revisions based on Natural Sources Exclusion 

Approach if supported by data (if not requested and recalculated earlier) 
 Submit request for removal from 303(d) List  

(if not requested and removed earlier) 

 

If the REC-1 water quality objectives cannot be met in the receiving waters by 2012, and if natural and 
background sources appear to be the source of continued impairment, the NSEA may be applied.  
However, the Municipal Dischargers are responsible for collecting the data to support the application of 
the NSEA to recalculate the TMDLs. 
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(E) TMDL Implementation Milestones 

Accomplishing the goals of the implementation plan will be achieved by cooperative participation from 
all responsible parties, including the San Diego Water Board.  Major milestones are described below in 
Table 7-35. 

Table 7-35. TMDL Implementation Milestones 

Item Implementation Action Responsible Parties Date 

1 

Effective date of Baby Beach and 
Shelter Island Shoreline Park Bacteria 
TMDL Waste Load Allocations 
(WLAs). 

 San Diego Water Board 
 Phase I Municipal Dischargers Effective date* 

2 
Issue, reissue, or revise Phase I 
Municipal NPDES WDRs to include 
WQBELs consistent with the WLAs. 

 San Diego Water Board Within 5 years of effective 
date 

3 Submit annual Progress Report to San 
Diego Water Board.  Phase I Municipal Dischargers Annually after reissue of 

NPDES WDRs 

4 Recommend TMDL-related projects as 
high priority for grant funds.  San Diego Water Board As needed after effective 

date 

5 Coordination and execution of special 
studies. 

 San Diego Water Board 
 Phase I Municipal Dischargers 

As needed after effective 
date 

6 Meet 50% wasteload reductions. 

 Baby Beach  
Phase I Municipal Dischargers 

3 years after effective date 
for dry weather 

7 years after effective date 
for wet weather 

 Shelter Island Shoreline Park  
Phase I Municipal Dischargers 

No load reductions 
required.  Removal from 
303(d) List by 2012. 

7 Meet 100% wasteload reductions. 

 Baby Beach  
Phase I Municipal Dischargers 

5 years after effective date 
for dry weather 

10 years after effective 
date for wet weather 

 Shelter Island Shoreline Park   
Phase I Municipal Dischargers 

No load reductions 
required.  Removal from 
303(d) List by 2012. 

8 Take enforcement actions to attain 
compliance with the WLAs.  San Diego Water Board As needed after effective 

date 

9 

Issue NPDES requirements or waste 
discharge requirements to marina and 
harbor operators and/or the 
muncipalities to eliminate sewage 
discharges from boats 

 San Diego Water Board As needed after effective 
date 

10 Apply NSEA and recalculate TMDLs 

 Baby Beach  
Phase I Municipal Dischargers 

As appropriate after 
effective date, if data are 
available to support the 
action. 

 Shelter Island Shoreline Park 
Phase I Municipal Dischargers 

* Effective date is date of approval of these TMDLs by the Office of Administrative Law 
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REVISED TOTAL MAXIMUM DAILY LOADS FOR 
INDICATOR BACTERIA, PROJECT I – TWENTY 
BEACHES AND CREEKS IN THE SAN DIEGO 
REGION (INCLUDING TECOLOTE CREEK)  
On February 10, 2010, the San Diego Water Board adopted Resolution No. R9-2010-0001, A Resolution 
Amending the Water Quality Control Plan for the San Diego Region (9) to Incorporate Revised Total 
Maximum Daily Loads for Indicator Bacteria, Project I – Twenty Beaches and Creeks in the San Diego 
Region (Including Tecolote Creek) (referred to hereafter as Revised Bacteria TMDLs Project I).  The TMDL 
Basin Plan Amendment was subsequently approved by the State Water Resources Control Board 
(SWRCB)on December 14, 2010, the Office of Administrative Law on April 4, 2011, and the USEPA on 
June 22, 2011. 

Bacteria TMDLs have been established for the following 20 waterbodies listed on the 2002 Clean Water 
Act Section 303(d) List of Water Quality Limited Segments: 

Table 7-36.  Beaches and Creeks Addressed by Revised Bacteria TMDLs Project I 

Watershed  Type of 
Listing Waterbody Name a,c 

Numbe
r of 

Listing
s 

San Joaquin Hills HSA (901.11)/ 
Laguna Beach HSA (901.12) 

Shoreline Pacific Ocean Shoreline, San Joaquin Hills HSA b 
2 

Shoreline Pacific Ocean Shoreline, Laguna Beach HSA b 

Aliso HSA (901.13) 
Creek Aliso Creek 

3 Estuary Aliso Creek (mouth) 
Shoreline Pacific Ocean Shoreline, Aliso HSA b 

Dana Point HSA (901.14) Shoreline Pacific Ocean Shoreline, Dana Point HSA b 1 

Lower San Juan HSA (901.27) 
Creek San Juan Creek 

3 Estuary San Juan Creek (mouth) 
Shoreline Pacific Ocean Shoreline, Lower San Juan HSA b 

San Clemente HA (901.30) Shoreline Pacific Ocean Shoreline, San Clemente HA b 1 
San Luis Rey HU (903.00) Shoreline Pacific Ocean Shoreline, San Luis Rey HU b 1 
San Marcos HA (904.50) Shoreline Pacific Ocean Shoreline, San Marcos HA b 1 
San Dieguito HU (905.00) Shoreline Pacific Ocean Shoreline, San Dieguito HU b 1 
Miramar Reservoir HA (906.10) Shoreline Pacific Ocean Shoreline, Miramar Reservoir HA b 1 
Scripps HA (906.30) Shoreline Pacific Ocean Shoreline, Scripps HA b 1 
Tecolote HA (906.50) Creek Tecolote Creek 1 

Mission San Diego HSA (907.11)/ 
Santee HSA (907.12) 

Creek Forester Creek 
3 Creek San Diego River (Lower) 

Shoreline Pacific Ocean Shoreline, San Diego HU b 
Chollas HSA (908.22) Creek Chollas Creek. 1 

Total Number of Listings on 2002 303(d) List in Revised Bacteria TMDLs Project I 20 
Note: HSA = hydrologic subarea; HA = hydrologic area; HU = hydrologic unit 
a Listed as impaired due to exceedances of REC-1 WQOs for fecal coliform, and/or total coliform, and/or enterococci. 
b On the 2002 303(d) List, the Pacific Ocean Shoreline for a HSA, HA, or HU is listed, and specific beaches are noted under the 

listing.  Beginning with the 2008 303(d) List, specific beaches are listed. 
c Listings on the 2006 and 2008 303(d) List compared to listing shown above are provided in Appendix T to the Technical Report. 
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The TMDLs that have been developed for the Pacific Ocean shorelines are applicable to all the beaches 
located on the shorelines of the hydrologic subareas (HSAs), hydrologic areas (HAs), and hydrologic units 
(HUs) listed above.  Beginning with the 2008 303(d) List, specific beach segments of the Pacific Ocean 
shoreline are listed individually.  Specific beach segments from some of the Pacific Ocean shorelines listed 
in the above table have been delisted from the 2008 303(d) list that was approved by the San Diego Board 
on December 16, 2009, and therefore are not subject to any further action as long as monitoring data 
continues to support compliance with water quality standards. 

PROBLEM STATEMENT 
Bacteria densities in the Pacific Ocean at various beach and coastal creek mouth segments (referred to 
hereafter as “beaches”) exceed water quality objectives (WQOs) for indicator bacteria.  Bacteria densities 
in ocean water at these beaches unreasonably impair and threaten to impair the water quality needed to 
support the contact water recreation (REC-1)32 designated beneficial use. 

Bacteria densities in the waters of Aliso Creek, San 
Juan Creek, Tecolote Creek, Forrester Creek, the 
(lower) San Diego River, and Chollas Creek exceed 
WQOs for indicator bacteria.  Bacteria densities in 
these creeks unreasonably impair and threaten to 
impair the water quality needed to support REC-1. 

The federal Clean Water Act requires the establishment 
of Total Maximum Daily Loads (TMDLs) for pollutants 
that exceed the WQOs needed to support designated 
beneficial uses, i.e., that cause or contribute to 
exceedances of state “water quality standards.”  
                                                               

NUMERIC TARGET 
When calculating TMDLs, one or more numeric targets are required.  Numeric targets are typically selected 
based on water quality standards, which include beneficial uses and the WQOs that are established at 
levels sufficient to protect those beneficial uses.  The numeric targets for these TMDLs are based primarily 
on the REC-1 WQOs for indicator bacteria contained in the Ocean Plan and/or Basin Plan.  

Different REC-1 WQOs were used as the basis for wet weather33 and dry weather34 allowable load (i.e., 
TMDL) calculations because the bacteria transport mechanisms to receiving waters are different under wet 
and dry weather conditions.  Because wet weather conditions, or storm flow, are episodic and short in 
duration, and characterized by rapid wash-off and transport of high bacteria loads, with short residence 
times, from all land use types to receiving waters, the single sample maximum WQOs were appropriate for 
use as wet weather numeric targets.  For dry weather conditions, because dry weather runoff is not 
generated from storm flows, is not uniformly linked to every land use, and is more uniform than stormflow, 
with lower flows, lower loads, and slower transport, making die-off and/or amplification processes more 
important, the geometric mean WQOs were appropriate for use as dry weather numeric targets.  Wet 
weather TMDL calculations were based on the REC-1 single sample maximum WQOs while dry weather 
TMDL calculations were based on REC-1 geometric mean WQOs.   

 
32 Water quality objectives for indicator bacteria in waters with non-water-contact recreation (REC-2) are less stringent than 

the water quality objectives for REC-1, therefore, attainment of REC-1 objectives through the implementation of TMDLs 
will, a fortiori, provide the requisite water quality for REC-2. 

33 Wet weather days defined as days with rainfall events of 0.2 inches or greater and the following 72 hours. 
34 Dry weather days defined as days with less than 0.2 inch of rainfall observed on each of the previous 3 days. 

Aliso Beach, Orange County  



 

TOTAL MAXIMUM DAILY LOADS 7 - 64  

It is not the intent of these TMDLs to require treatment or diversion of natural waterbodies or to require 
treatment of natural sources of indicator bacteria.  The Basin Plan authorizes the use of a reference system 
and antidegradation approach (RSAA) or natural sources exclusion approach (NSEA) during 
implementation of indicator bacteria water quality objectives within the context of a TMDL.   

For these indicator bacteria TMDLs, the RSAA has been incorporated in the numeric targets as an allowable 
frequency that the REC-1 WQOs can be exceeded (i.e., allowable exceedance frequency).  The purpose 
of the allowable exceedance frequency is to account for the natural, and largely uncontrollable sources of 
bacteria (e.g., bird and wildlife feces), which have been shown can, by themselves, cause exceedances of 
the REC-1 WQOs.  The RSAA also incorporates antidegradation principles in that, if water quality is better 
than that of the reference system in a particular location, no degradation of existing bacteriological water 
quality is permitted.   

Therefore, in addition to the REC-1 WQOs, the numeric targets used to calculate the indicator bacteria 
TMDLs include an allowable exceedance frequency.  The numeric targets used to calculate of the wet 
weather TMDLs include a 22 percent allowable exceedance frequency of the REC-1 single sample 
maximum WQOs.35  The numeric targets used to calculate dry weather TMDLs include a zero percent 
allowable exceedance frequency of the REC-1 geometric mean WQOs.36   

The allowable load (i.e., TMDL) that is calculated based on these numeric targets consists of the sum of 
two parts:  1) the bacteria load that is calculated with the REC-1 WQOs and, 2) the bacteria load that is 
associated with the allowable exceedance frequency, calculated using the existing load in exceedance of 
the REC-1 WQOs on the allowable exceedance days.  Allowable exceedance days are calculated based 
on the allowable exceedance frequency and total number of wet days in a year. 

Different enterococci REC-1 WQOs were used to calculate TMDLs in watersheds modeled with the inland 
freshwater creeks (i.e., San Juan Creek, Aliso Creek, Tecolote Creek, Forrester Creek, (lower) San Diego 
River, and Chollas Creek) and watersheds modeled only with coastal saltwater beaches.  The WQOs 
applicable to ocean waters are provided in the Ocean Plan.  The Ocean Plan is applicable only to ocean 
waters and does not apply to marine bays, estuaries and lagoons.  The WQOs applicable to all other surface 
waters in the San Diego Region (e.g., marine bays, estuaries and lagoons, and freshwater inland surface 
waters) are contained in the Basin Plan. 

There are different enterococci REC-1 WQOs in the Ocean Plan compared to the Basin Plan.  Specifically, 
the Ocean Plan contains REC-1 single sample maximum and 30-day geometric mean WQOs for ocean 
waters that do not vary.  In the Basin Plan, however, the REC-1 single sample maximum WQOs for 
enterococci are dependent upon the type (e.g., freshwater or saltwater) and usage frequency (e.g., 
designated beach, moderately or lightly used area, or infrequently used area) of the waterbody, and the 
REC-1 geometric mean WQOs are dependent of the type (e.g., freshwater or saltwater) of waterbody.  The 
enterococci saltwater REC-1 WQOs in the Basin Plan, for waters designated with “designated beach” usage 
frequency, are the same as the enterococci REC-1 WQOs in the Ocean Plan.  

 

35 In the calculation of the wet weather TMDLs, the San Diego Regional Board chose to apply the 22 percent allowable 
exceedance frequency as determined for Leo Carillo Beach in Los Angeles County.  At the time the wet weather 
watershed model was developed, the 22 percent exceedance frequency from Los Angeles County was the only reference 
beach exceedance frequency available.  The 22 percent allowable exceedance frequency used to calculate the wet 
weather TMDLs is justified because the San Diego Region watersheds’ exceedance frequencies will likely be close to the 
value calculated for Leo Carillo Beach, and is consistent with the exceedance frequency that was applied by the Los 
Angeles Regional Board. 

36 Available water quality data from San Diego Region reference systems indicate that exceedances of the single sample 
WQOs during dry weather conditions are uncommon.  Furthermore, if the exceedance of the single sample WQOs 
during dry weather is unlikely, exceedances of the geometric mean are even more unlikely.   
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For the application of the Basin Plan’s enterococci REC-1 WQOs, unless otherwise specified in the Basin 
Plan, all waterbodies in the San Diego Region designated with REC-1 beneficial use are assumed to have 
a “designated beach” usage frequency.  The “designated beach” usage frequency has the lowest and most 
stringent enterococci REC-1 WQOs in the Basin Plan.  The enterococci REC-1 single sample maximum 
WQOs in the Basin Plan are more stringent for freshwater (61 MPN/100mL) than for saltwater (104 
MPN/100mL) waterbodies.  The enterococci REC-1 geometric mean WQOs in the Basin Plan are also more 
stringent for freshwater (33 MPN/100mL) than for saltwater (35 MPN/100mL) waterbodies.  Since coastal 
saltwater beaches are downstream of inland freshwater creeks, TMDLs for coastal saltwater beaches are 
calculated using the more conservative enterococci REC-1 WQOs applicable to freshwater creeks (i.e., 61 
MPN/100mL and 33 MPN/100mL).  The numeric targets used in the calculation of the TMDLs for Tecolote 
Creek and Chollas Creek are also based on the enterococci REC-1 WQOs applicable to freshwater creeks.   

In some cases, the “designated beach” category may be over-protective of water quality because of the 
infrequent recreational use in the impaired freshwater creeks.  The recreational usage frequency in these 
freshwater creeks may correspond to the “moderately to lightly used areas” category, which has an 
enterococci freshwater REC-1 single sample maximum WQO of 108 MPN/100mL.  In such cases, the 
“designated beach” enterococci saltwater REC-1 single sample maximum WQO (104 MPN/100mL) would 
also be protective of the “moderately to lightly used area” freshwater creek.   

Before the less stringent enterococci single sample maximum saltwater REC-1 WQO may be applied to a 
freshwater creek, the Basin Plan must be amended to designate a lower usage frequency (i.e., “moderately 
to lightly used area”) for each freshwater creek.  If information and evidence are provided to justify the 
“moderately to lightly used area” usage frequency for a freshwater creek, and the designated usage 
frequency of the freshwater creek is amended to “moderately to lightly used area” in the Basin Plan, the 
wet weather TMDLs that were calculated in a watershed that was modeled with a freshwater creek using 
the enterococci saltwater REC-1 WQOs can be implemented instead. 
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The numeric targets for the scenarios described above are summarized in the following tables. 

Table 7-37. Wet Weather Numeric Targets  

Indicator Bacteria Numeric Target 

(MPN/100mL) 
Allowable Exceedance 

Frequency a 
Fecal coliform  400 b 22% 
Total coliform 10,000 c 22% 
Enterococci 104d / 61e 22% 

a. Percent of wet days (i.e., rainfall events of 0.2 inches or greater and the following 
72 hours) allowed to exceed the wet weather numeric targets.  Exceedance 
frequency based on reference system in the Los Angeles Region. 

b. Fecal coliform single sample maximum WQO for REC-1 use in creeks and at 
beaches. 

c. Total coliform single sample maximum WQO for REC-1 use at beaches and the 
point in creeks that discharges to beaches. 

d. Enterococci single sample maximum WQO for REC-1 use in creeks established 
and designated as “moderately or lightly used” in the Basin Plan and at beaches 
downstream of those creeks, as well as all other beaches.   

e. Enterococci single sample maximum WQO for REC-1 use in creeks not 
established and designated as “moderately or lightly used” in the Basin Plan and 
at beaches downstream of those creeks (“designated beach” frequency of use; 
applicable to San Juan Creek and downstream beach, Aliso Creek and 
downstream beach, Tecolote Creek, Forrester Creek, San Diego River and 
downstream beach, and Chollas Creek).  

Table 7-38. Dry Weather Numeric Targets 

Indicator Bacteria  Numeric Target 
(MPN/100mL) 

Allowable Exceedance 
Frequency a 

Fecal coliform  200 b 0% 
Total coliform 1,000 c 0% 
Enterococci 35 d / 33e 0% 

a. Percent of dry days (i.e., days with less than 0.2 inch of rainfall observed on each 
of the previous 3 days) allowed to exceed the dry weather numeric targets.   

b. Fecal coliform 30-day geometric mean WQO for REC-1 use in creeks and at 
beaches. 

c. Total coliform 30-day geometric mean WQO for REC-1 at beaches and the point in 
creeks that discharges to beaches. 

d. Enterococci 30-day geometric mean WQO for REC-1 at beaches. 
e. Enterococci 30-day geometric mean WQO for REC-1 use in impaired creeks and 

beaches downstream of those creeks (applicable to San Juan Creek and 
downstream beach, Aliso Creek and downstream beach, Tecolote Creek, Forrester 
Creek, San Diego River and downstream beach, and Chollas Creek). 

SOURCE ANALYSIS 
Sources of bacteria are the same under both wet weather and dry weather conditions.  Bacteria build up 
on the land surface as a result of various anthropogenic land uses (e.g., urban development and agriculture) 
and natural processes (e.g., birds and wildlife).  Bacteria are washed off the land surface by surface runoff.  
In urban areas, bacteria are washed off the land surface by dry weather and wet weather flows and 
transported through pipes and conveyance channels of the municipal separate storm sewer systems 
(MS4s) to surface waters.  Other significant point sources of bacteria include municipal wastewater 
treatment plants and industrial waste treatment facilities.  In rural and undeveloped areas, bacteria are 
washed off the land surface primarily by wet weather flows directly to surface waters.  Discharges from rural 
areas are typically considered nonpoint sources.  These diffuse nonpoint sources (e.g., undeveloped land, 
agriculture, livestock, and horse ranch facilities) have multiple routes of entry into surface waters. 
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Nonpoint sources were separated into controllable and uncontrollable categories. Controllable nonpoint 
sources are identified by land use types and coverages. Controllable nonpoint sources include land uses 
associated with agriculture, dairy/intensive livestock, and horse ranches (collectively referred to as 
agriculture land uses). These were considered controllable because the land uses are anthropogenic in 
nature, and load reductions can be reasonably expected with the implementation of suitable management 
measures. Uncontrollable nonpoint sources include loads from open recreation, open space, and water 
land uses (collectively referred to as open space land uses). Loads from these areas are considered 
uncontrollable because they come from mostly natural sources (e.g. bird and wildlife feces). 

In order to quantify bacteria loading from these various sources and transport mechanisms, 13 land-use 
types were identified in the TMDL analysis:  Low Density Residential, High Density Residential, 
Commercial/Institutional, Industrial/Transportation, Military, Parks/Recreation, Open Recreation, 
Agriculture, Dairy/Intensive Livestock, Horse Ranches, Open Space, Water, and Transitional (Construction 
Activities).  In the technical TMDL analysis, the 13 land use types were grouped into the following four land 
use categories:  1) owners/operators of municipal separate storm sewers (Municipal MS4s); 2) Caltrans 
(separated from other Municipal MS4s); 3) Agriculture; and 4) Open Space.  Bacteria loads discharged 
from Low Density Residential, High Density Residential, Commercial/Institutional, Industrial/Transportation, 
Military, Parks/Recreation, and Transitional land use types are included in the Municipal MS4s category, 
which is considered a controllable point source.  Bacteria loads discharged from the 
Industrial/Transportation land use type associated with Caltrans were separated into the Caltrans category, 
which is considered a controllable point source.  Bacteria loads discharged from Agriculture, Dairy/Intensive 
Livestock, and Horse Ranch land use types are included in the Agriculture category, which is considered a 
controllable nonpoint source.  Bacteria loads discharged from Open Recreation, Open Space, and Water 
land use types are included in the Open Space category, which is associated with natural and undeveloped 
areas and considered an uncontrollable nonpoint source.  

CRITICAL CONDITIONS 
The critical conditions are a set of environmental conditions for which controls designed to protect water 
quality will ensure attainment of the numeric targets for all other conditions.  The critical conditions include 
the location and the period of time in which the waterbody is expected to exhibit the highest vulnerability.   

To ensure that numeric targets are met throughout the impaired waterbodies, a critical location consisting 
of a node at the base of the watershed as it discharges to the ocean or bay was used as the point where 
the allowable load (i.e., TMDL) is calculated.  A critical period associated with extreme rainfall conditions 
(i.e., critical wet year), and thus the highest potential bacteria load at the critical location, was selected for 
watershed modeling analysis.  The year 1993 was selected as the critical wet period for assessment of 
extreme wet weather loading conditions because this year was the wettest year of the 12 years of record 
(1990 through 2002). 

LINKAGE ANALYSIS 
The purpose of the linkage analysis is to quantify the “existing” bacteria loads that are currently generated 
by the pollutant sources in the watershed under the critical conditions, and quantify the maximum allowable 
bacteria loading to each impaired waterbody that will result in attainment of numeric targets under the same 
critical conditions.  This maximum allowable bacteria loading is, in other words, the TMDL.   

The linkage analysis used mathematical modeling approaches to quantify the “existing” and allowable 
bacteria loadings for each impaired waterbody.  Separate modeling approaches were used for the 
calculation of the wet weather TMDLs and dry weather TMDLs. 
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For the calculation of the wet weather TMDLs, the wet weather modeling approach chosen for the linkage 
analysis is based on the application of the USEPA’s Loading Simulation Program in C++ (LSPC) model to 
estimate bacteria loading from streams and assimilation within the waterbodies. LSPC is a recoded C++ 
version of the USEPA’s Hydrological Simulation Program–FORTRAN (HSPF) that relies on fundamental 
(and USEPA-approved) algorithms.  In the wet weather linkage analysis, it is assumed that storm water 
flows wash off bacteria loads from the surface of all 13 land use types into the receiving waters. The LSPC 
model was used to predict flows and bacteria densities at the critical location during the wet days of the 
critical wet year, which were used to calculate the mass-based annual existing wet weather bacteria loads. 
The LSPC model-predicted wet weather flows at the critical location during the wet days of the critical wet 
year in combination with the numeric targets were used to calculate the mass-based annual allowable wet 
weather bacteria loads, or mass-based wet weather TMDLs. 

For the calculation of the dry weather TMDLs, the dry weather modeling approach chosen for the linkage 
analysis consists of a steady-state mass balance model that was developed to simulate transport of bacteria 
in the impaired creeks and the creeks flowing to impaired shorelines. This predictive model represents the 
streams as a series of plug-flow reactors, with each reactor having a constant, steady-state flow and 
bacteria load. In the dry weather linkage analysis, it is assumed that dry weather non-storm water flows 
generated by anthropogenic activities wash off bacteria loads from the surface of specific land use types 
into the receiving waters. The dry weather steady-state model was used to predict flows and bacteria 
densities at the critical location during the dry weather days of the critical wet year, which were used to 
calculate the mass-based monthly existing dry weather bacteria loads. The dry weather steady-state model-
predicted flows at the critical location during the dry days of the critical wet year in combination with the dry 
weather numeric targets were used to calculate the mass-based monthly allowable dry weather bacteria 
loads, or mass-based dry weather TMDLs. 

TOTAL MAXIMUM DAILY LOADS AND ALLOCATIONS 
TMDLs can be expressed as mass per time (i.e., mass-loading basis), or other appropriate measure (e.g., 
as a concentration).37  For these TMDLs, the wet weather and dry weather TMDLs are expressed both in 
terms of concentration and on a mass loading basis. The concentration based TMDLs will be used to 
determine compliance with the TMDLs in the receiving waters.  Mass-load based TMDLs were calculated 
for the impaired waterbodies in each watershed. The mass-load based TMDLs were allocated to the 
identified point and nonpoint sources and used to identify the controllable sources that need to reduce their 
bacteria loads in order for the concentration based TMDLs to be met in the receiving waters. The 
concentration based TMDLs, mass-load based TMDLs, and allocations are discussed below. 

(1) Concentration Based TMDLs 

The wet weather and dry weather concentration based TMDLs are based on meeting the numeric targets 
(i.e., numeric WQOs and allowable exceedance frequencies) in the receiving waters.  The numeric WQOs 
for REC-1 beneficial uses are the basis of the numeric targets used to calculate the TMDLs, expressed as 
number of bacteria colonies per volume.  An allowable exceedance frequency is included as part of the 
numeric target to allow for exceedances that may be caused by natural sources, based on a reference 
system.  Tables 7-39 and 7-40 summarize the concentration based TMDLs, which are expressed as 
numeric objectives and allowable exceedance frequencies in the receiving waters for each watershed, for 
wet weather and dry weather, respectively.  Meeting the concentration based TMDLs in the receiving waters 
will be used to determine compliance with the TMDLs. 

  

 
37 Code of Federal Regulations Title 40 section 130.2(1) [40CFR130.2(i)] 
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(2) Mass-Load Based TMDLs 

The numeric targets were used to calculate the TMDLs on a mass loading basis under a set of critical 
conditions.  The TMDLs that were calculated in terms of mass loading were used to identify the bacteria 
loads from controllable sources that need to be reduced in order for the numeric targets to be met in the 
receiving waters.   

On a mass loading basis, TMDLs are defined as the maximum mass of a pollutant the waterbody can 
receive and still protect the designated beneficial uses.  Separate mass-load based TMDLs were calculated 
for wet weather and dry weather conditions to account for seasonal variations, and because the transport 
mechanism, flow, and bacteria loads are different between dry and wet weather conditions.   

On a mass-loading basis, the TMDLs are expressed as number of bacteria colonies per unit time.  The wet 
weather mass-load based TMDLs are expressed as “annual loads” in terms of number of bacteria colonies 
per year (billion MPN/yr).  The dry weather mass-load based TMDLs are expressed as “monthly loads” in 
terms of number of bacteria colonies per month (billion MPN/mth).  In order for bacteria loading to be 
calculated, both flow rates and bacteria densities must be measured at a point in time and location.  When 
multiplied together, these two parameters result in bacteria mass loading, or the number of bacteria colonies 
measured per unit time.   

)/()/( volumecoloniesofnumberdensitybacteriatimevolumerateflowLoadingBacteria ×=  

Calibrated models were used to simulate flow and bacteria densities.  This information was used to 
calculate the “existing” mass of bacteria loads to, and allowable mass of bacteria loads (i.e., mass-load 
based TMDLs) for, each impaired segment under critical conditions (i.e., worst case loading conditions).  
The existing mass loads that were calculated represent the worst case flows and bacteria densities that are 
expected from the watershed during the critical wet year.  The mass-load based TMDLs were calculated 
with the numeric targets and modeled flows expected during the critical wet year.  Existing mass loads were 
compared to the mass-load based TMDLs.  The difference between the existing mass loads and the mass-
load based TMDLs is the load reduction required to meet the REC-1 WQOs and allowable exceedance 
frequencies in the receiving water.     

Existing mass loads and mass-load based TMDLs were calculated for wet weather and dry weather.  The 
calculation of the mass-load based TMDLs included the use of an allowable exceedance frequency of the 
REC-1 WQOs.  The purpose of the exceedance frequency is to account for the natural, and largely 
uncontrollable sources of bacteria (e.g., bird and wildlife feces) generated in the watersheds and at the 
beaches, which can, by themselves, cause exceedances of WQOs.   

All of the wet weather mass-load based TMDLs were calculated using a 22 percent allowable exceedance 
frequency.38  All of the dry weather mass-load based TMDLs were calculated using a 0 percent allowable 
exceedance frequency.  These allowable exceedance frequencies were used to calculate the number of 
wet and dry weather allowable exceedance days during the critical wet year.   

  

 
38 In the calculation of the wet weather TMDLs, the San Diego Regional Board chose to apply the 22 percent allowable 

exceedance frequency as determined for Leo Carillo Beach in Los Angeles County.  At the time the wet weather 
watershed model was developed, the 22 percent exceedance frequency from Los Angeles County was the only reference 
beach exceedance frequency available.  The 22 percent allowable exceedance frequency used to calculate the wet 
weather TMDLs is justified because the San Diego Region watersheds’ exceedance frequencies will likely be close to the 
value calculated for Leo Carillo Beach, and is consistent with the exceedance frequency that was applied by the Los 
Angeles Regional Board. 
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The mass-load based TMDLs are calculated as the sum of the allowable load associated with the numeric 
REC-1 WQO and the allowable load associated with the allowable exceedance frequency during the critical 
wet year.  Tables 7-39 and 7-40 summarize the calculated existing bacteria mass loads, allowable mass 
loads based on the numeric REC-1 WQOs, allowable exceedance frequencies and days, allowable mass 
loads based on the allowable exceedance frequencies, and mass-load based TMDLs for each watershed, 
for wet weather and dry weather, respectively. 

(3) Allocation of Mass-Load Based TMDLs 

The mass-load based TMDLs were allocated among point sources (WLAs) and nonpoint sources (LAs) in 
each watershed.  WLAs were assigned to discharges originating from urban land use areas (i.e., MS4s and 
Caltrans), all of which are considered controllable.  LAs were assigned to discharges from rural and 
undeveloped land use areas (i.e., Agriculture and Open Space).  Discharges from rural and undeveloped 
land use areas are separated into controllable and uncontrollable nonpoint sources.  Agricultural land uses 
(e.g., agriculture, horse ranches, and intensive livestock) are considered controllable nonpoint source land 
use areas.  Open space land uses (e.g., open space and open recreation) are considered uncontrollable 
nonpoint source land use areas.   

Sources that are not identified are assumed to be assigned a zero allowable load as part of the mass-load 
based TMDL (i.e., WLA = 0 or LA = 0).  In other words, discharges of pollutant loads from these sources 
are not allowed as part of the TMDLs.  Sources that are assigned an allowable mass load equal to the 
existing mass load (i.e., WLA or LA = existing mass load) are not allowed to increase their pollutant loads 
over time. 

Allocations of the mass-load based TMDLs were different for wet weather TMDLs and dry weather TMDLs, 
as discussed below. 

(A) Wet Weather TMDL Allocations 

The wet weather mass-load based TMDLs were divided and assigned to point sources as WLAs 
and nonpoint sources as LAs based on land uses.  The portions of the wet weather mass-load 
based TMDLs assigned to WLAs and LAs were calculated based on the percent of the TMDL mass 
load generated by the urban, rural, and undeveloped land uses in each watershed as determined 
by the wet weather models under critical conditions.   

The allocation of the wet weather mass-load based TMDLs assumes surface runoff discharge 
occurs from all land use categories, and allocated according to the following steps: 

1) Sources are separated in to controllable and uncontrollable sources.  Discharges from Municipal 
MS4, Caltrans, and Agriculture land use categories are assumed to be controllable (i.e., subject 
to regulation), and discharges from Open Space land use categories are assumed to be 
uncontrollable (i.e., not subject to regulation). 

2) Because discharges from Open Space land use categories are uncontrollable (i.e., not subject 
to regulation), the LAs for Open Space land use categories are set equal to the existing mass 
loads calculated under the critical conditions. 

3) For discharges from controllable land use categories that do not contribute more than 5 percent 
of the total existing mass load for all three indicator bacteria, the WLA or LA is set equal to the 
existing mass loads from those land uses calculated under the critical conditions. 

4) After the WLAs and LAs are assigned based on steps 2 and 3, the remaining portion of the 
mass-load based TMDL is assigned to discharges from controllable land use categories that 
contribute more than 5 percent of the total existing mass load for all three indicator bacteria.  
The allowable mass load for each source (WLA or LA) is calculated based on the ratio of the 
existing mass loads from those sources relative to each other. 
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The total watershed wet weather existing mass loads and mass-load based TMDLs, point source 
existing mass loads and mass-load based WLAs, nonpoint source existing mass loads and mass-
load based LAs, and load reductions required to achieve the mass-load based TMDLs, WLAs, and 
LAs are shown below in Tables 7-41, 7-42 and 7-43. 

In comments, the municipal dischargers pointed out that, for the impaired creeks, the “designated 
beach” usage frequency WQO for enterococci may be over-protective of water quality because of 
the infrequent recreational use in the impaired creeks.  The dischargers claim that the recreational 
usage frequency in these inland freshwater creeks more likely corresponds to the “moderately to 
lightly used area” category in the Basin Plan, which has an enterococci WQO of 108 MPN/100mL.  
In these cases, using a less stringent numeric target, based on the saltwater enterococci WQO of 
104 MPN/100 mL (“designated beaches” usage frequency) would result in wet weather TMDLs 
protective of REC-1 uses in the inland freshwater creeks and at the downstream coastal saltwater 
beaches.39  Therefore, the “moderately to lightly used area” usage frequency may be appropriate 
for the six impaired creeks, and the enterococci saltwater REC-1 single sample maximum WQO of 
104 MPN/100 mL could be used as basis of the numeric target for the enterococci wet weather 
TMDLs.   

The six creeks included in these TMDLs, however, have not been designated in the Basin Plan as 
“moderately to lightly used area” waterbodies as of the adoption of these TMDLs.  If the Basin Plan 
does not specify the usage frequency of a waterbody, the most stringent and conservative WQOs 
are appropriate and applicable.  For enterococci, the most stringent and conservative WQOs for 
the freshwater creeks are associated with the “designated beach” usage frequency and freshwater 
waterbody type.  Thus, the enterococci WQOs associated with the freshwater “designated beach” 
usage frequency are applicable until sufficient evidence is provided to warrant an amendment to 
the Basin Plan that designates a lower usage frequency to one or more of the six creeks addressed 
by these TMDLs (San Juan Creek, Aliso Creek, Tecolote Creek, Forrester Creek, San Diego River, 
and Chollas Creek).   

According to the federal regulations,40 usage frequencies are defined as follows:  

 Designated Beach Area: those recreation waters that, during the recreation season, are heavily 
used (based upon a comparison of use within the state) and may have a lifeguard, bathhouse 
facilities, or public parking for beach access. States may include any other waters in this 
category even if the waters do not meet these criteria.  

 Moderate Full Body Contact Recreation: those recreation waters that are not designated 
bathing beach waters but typically, during the recreation season, are used by at least half of 
the number of people as at typical designated bathing beach waters within the state. States 
may also include light use or infrequent use coastal recreation waters in this category.  

 Lightly Used Full Body Contact Recreation: those recreation waters that are not designated 
bathing beach waters but typically, during the recreation season, are used by less than half of 
the number of people as at typical designated bathing beach waters within the state, but are 
more than infrequently used. States may also include infrequent use coastal recreation waters 
in this category.  

 
39 The enterococci WQOs in the Basin Plan are structured to reflect the frequency of recreational use.  The enterococci freshwater 

REC-1 single sample maximum WQO for a “designated beach” area is 61 MPN/100 mL.  For a “moderately or lightly used area,” 
the REC-1 single sample maximum WQO is 108 MPN/100 mL.  The saltwater REC-1 single sample maximum WQO for 
“designated beach” area is 104 MPN/100 mL.  Where the “moderately or lightly used area” designation is appropriate for creeks, 
the saltwater REC-1 single sample maximum WQO of 104 MPN/100 mL could be used as the numeric target because it is also 
protective of both the freshwater creek and the downstream marine beach.     

40 Code of Federal Regulations Title 40 section 131.41 [40CFR131.41] 
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 Infrequently Used Full Body Contact: those recreation waters that are rarely or occasionally 
used.  

If sufficient evidence can be provided to the San Diego Water Board that can demonstrate the 
usage frequency for one or more of the six impaired creeks falls under the “Lightly Used Full Body 
Contact Recreation” or “Infrequently Used Full Body Contact” usage frequency, the Basin Plan may 
be amended to designate one or more of the creeks with the “moderately to lightly used area” 
usage frequency. 

If one or more of the six creeks (San Juan Creek, Aliso Creek, Tecolote Creek, Forrester Creek, 
San Diego River, and/or Chollas Creek) are designated in the Basin Plan with the “moderately to 
lightly used area” usage frequency, the enterococci wet weather TMDLs, WLAs, and LAs based on 
the 104 MPN/100mL (Table 7-44) can be implemented.  Otherwise, the more stringent and 
conservative enterococci wet weather TMDLs, WLAs, and LAs based on the freshwater 
“designated beach” usage frequency WQO of 61 MPN/100mL (Table 7-43) must be implemented. 

(B) Dry Weather TMDL Allocations 

The dry weather mass-load based TMDLs were assigned entirely to discharges from MS4 land 
uses because the runoff that transports bacteria loads to surface waters during dry weather are 
expected to occur only in urban areas.  The allocation of the dry weather mass-load based TMDLs 
assumes that no surface runoff discharge to receiving waters occurs from Caltrans, Agriculture, or 
Open Space land use categories (i.e., WLACaltrans = 0, LAAgriculture = 0, and LAOpenSpace = 0), meaning 
the entire dry weather mass-load based TMDL (i.e., allowable mass load) is allocated to Municipal 
MS4 land use categories (i.e., WLAMS4 = TMDL).  

The total watershed dry weather existing mass loads and mass-load based TMDLs, point source 
existing mass loads and mass-load based WLAs, nonpoint source existing mass loads and mass-
load based LAs, and load reductions required to achieve the mass-load based TMDLs, WLAs, and 
LAs are shown below in Tables 7-45, 7-46, and 7-47.  

Because the wet weather and dry weather modeling approaches used to calculate the mass-load based 
TMDLs, WLAs, LAs, and existing mass wasteloads and loads were based on critical conditions (i.e., worst 
case loading scenario), the mass-loading numbers (i.e., existing mass loads, and mass-load based TMDLs, 
WLAs, and LAs expressed in terms of billion MPN/year for wet weather and billion MPN/month for dry 
weather) presented in Tables 7-39 through 7-47 represent conservative mass-load estimates expected to 
be protective of the beneficial uses under extreme conditions.  The mass-loading numbers also provide a 
tool for identifying bacteria sources that need to be controlled and existing bacteria loads that need to be 
reduced to meet the TMDLs in the receiving waters.   

Ultimately, controllable point and nonpoint sources must reduce their anthropogenic loads so the 
concentration based wet weather and dry weather TMDLs, which are based on the numeric REC-1 WQOs 
in the Basin Plan and allowable exceedance frequencies, can be met during wet weather and dry weather 
conditions during each year.  Meeting the wet weather and dry weather numeric targets in the discharge 
and/or receiving water will indicate the TMDLs, WLAs, and/or LAs have been met.  

MARGIN OF SAFETY 
The numeric targets used for the mass-load based and concentration based TMDLs are assumed to be 
conservative by utilizing the most stringent REC-1 WQOs contained in the Ocean Plan and/or Basin Plan.  
Additionally, the mass-load based TMDLs were calculated under a set of critical conditions that assumed 
the highest potential mass loading would occur at a critical point during a critical wet year, which is expected 
to be protective of beneficial uses during extreme conditions.  The conservative assumptions that were 
used result in conservative mass-load based and concentration based TMDLs that are expected to restore 
and protect the beneficial uses of the receiving waters.  
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Because bacteria in wet weather runoff and streamflows have a quick travel time, and therefore, a short 
residence time in the waterbodies, the REC-1 single-sample maximum WQOs were determined to be most 
appropriate for calculating the wet weather TMDLs. The numeric targets used for the wet weather mass-
load based and concentration based TMDLs are assumed to be conservative by utilizing the most stringent 
REC-1 single sample maximum WQOs contained in the Ocean Plan and/or Basin Plan. 

Because dry weather conditions have flows and bacteria loads much smaller in magnitude than wet weather 
conditions, do not occur from all land use types, and are more uniform than stormflow, the REC-1 30-day 
geometric mean WQOs were determined to be most appropriate for the dry weather TMDLs. The numeric 
targets used for the dry weather mass-load based and concentration based TMDLs are assumed to be 
conservative by utilizing the most stringent REC-1 30 day geometric mean WQOs contained in the Ocean 
Plan and/or Basin Plan. 

Because of the numeric targets and critical conditions that were included in the calculation of the TMDLs, 
there was no explicit margin of safety included.  Instead, the TMDLs include an implicit margin of safety 
(MOS).  The implicit MOS is included via conservative estimates and assumptions (meaning worst-case 
scenarios were assumed in terms of existing bacteria loading) throughout the calculations and not as a 
separate, additional factor.   
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Table 7-39. Summary of Wet Weather Existing and Allowable Indicator Bacteria Loads  

Watershed  
- Impaired  Waterbody 

Indicator 
Bacteria 

Existing  
Bacteria Load 

(Billion 
MPN/year) 

Single 
Sample 

Maximum 
Objective 

(MPN/100mL) 

Allowable 
Numeric 

Objective Load 
(Billion 

MPN/year) 

Total Wet 
Days in 
Critical 

Year 

Allowable 
Exceedance 
Frequency 

Allowable 
Wet 

Exceedance 
Days in 

Critical Year 

Allowable  
Exceedance 

Load 
(Billion 

MPN/year) 

Total Allowable 
Load [=TMDL] 

(Billion 
MPN/year) 

San Joaquin Hills HSA 
(901.11) Fecal Coliform 705,015 400 16,043    648,591 664,634 

and Laguna Hills HSA 
(901.12) Total Coliform 8,221,901 10,000 401,049 69 22% 15 7,044,601 7,445,649 

- Pacific Ocean Shoreline Enterococcus 852,649 104 4,175    778,624 782,799 
Aliso HSA (901.13) Fecal Coliform 1,752,096 400 84,562    1,494,512 1,579,073 
- Pacific Ocean Shoreline 
- Aliso Creek  Total Coliform 23,210,774 10,000 2,109,600 69 22% 15 18,081,198 20,190,798 

- Aliso Creek mouth Enterococcus 2,230,206 104* 22,682    1,929,834 1,952,517 
  2,230,206 61 13,644    1,937,321 1,950,964 
Dana Point HSA (901.14) Fecal Coliform 403,911 400 14,894    362,419 377,313 
- Pacific Ocean Shoreline  Total Coliform 6,546,962 10,000 372,328 69 22% 15 5,659,144 6,031,472 
 Enterococcus 501,526 104 3,875    458,431 462,306 
Lower San Juan HSA 
(901.27) Fecal Coliform 15,304,790 400 358,410    14,356,423 14,714,833 

- Pacific Ocean Shoreline 
- San Juan Creek  Total Coliform 130,258,863 10,000 8,947,114 76 22% 17 113,932,076 122,879,189 

- San Juan Creek mouth Enterococcus 12,980,098 104* 95,357    12,063,781 12,159,138 
  12,980,098 61 56,119    12,096,327 12,152,446 
San Clemente HA (901.30) Fecal Coliform 1,441,723 400 36,481    1,342,450 1,378,931 
- Pacific Ocean Shoreline Total Coliform 16,236,606 10,000 911,994 73 22% 16 14,235,609 15,147,603 
 Enterococcus 1,663,100 104 9,491    1,553,696 1,563,187 
San Luis Rey HU (903.00) Fecal Coliform 33,120,012 400 640,595    31,803,647 32,444,242 
- Pacific Ocean Shoreline Total Coliform 231,598,677 10,000 15,993,384 90 22% 20 208,157,151 224,150,535 
 Enterococcus 18,439,920 104 167,152    17,296,466 17,463,618 
San Marcos HA (904.50) Fecal Coliform 20,886 400 1,559    15,665 17,224 
- Pacific Ocean Shoreline Total Coliform 515,278 10,000 38,984 49 22% 11 386,099 425,083 
 Enterococcus 40,558 104 406    32,559 32,966 
San Dieguito HU (905.00) Fecal Coliform 21,286,910 400 425,968    20,675,680 21,101,649 
- Pacific Ocean Shoreline Total Coliform 163,541,133 10,000 10,637,225 98 22% 22 149,176,959 159,814,184 
 Enterococcus 14,796,210 104 113,253    14,193,834 14,307,087 
Miramar Reservoir HA 
(906.10) Fecal Coliform 10,392 400 312    9,943 10,256 

- Pacific Ocean Shoreline Total Coliform 212,986 10,000 7,809 94 22% 21 202,371 210,180 
 Enterococcus 11,564 104 81    11,323 11,405 
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Table 7-39.  Summary of Wet Weather Existing and Allowable Indicator Bacteria Loads (Cont’d)  

Watershed  
- Impaired  Waterbody 

Indicator 
Bacteria 

Existing  
Bacteria Load 

(Billion 
MPN/year) 

Single 
Sample 

Maximum 
Objective 

(MPN/100mL) 

Allowable 
Numeric 

Objective Load 
(Billion 

MPN/year) 

Total Wet 
Days in 
Critical 

Year 

Allowable 
Exceedance 
Frequency 

Allowable 
Wet 

Exceedance 
Days in 

Critical Year 

Allowable  
Exceedance 

Load 
(Billion 

MPN/year) 

Total Allowable 
Load [=TMDL] 

(Billion MPN/year) 
Scripps HA (906.30) Fecal Coliform 204,057 400 10,329    166,578 176,907 
- Pacific Ocean Shoreline Total Coliform 5,029,519 10,000 258,228 57 22% 13 4,098,745 4,356,973 
 Enterococcus 377,839 104 2,686    321,347 324,032 
Tecolote HA (906.50) Fecal Coliform 261,966 400 25,080    204,241 229,322 
- Tecolote Creek Total Coliform 7,395,789 10,000 626,414 57 22% 13 5,753,355 6,379,770 
 Enterococcus 708,256 104* 6,522    597,659 604,180 
  708,256 61 3,825    599,936 603,761 
Mission San Diego HSA 
(907.11) Fecal Coliform 4,932,380 400 310,820    4,370,018 4,680,838 

and Santee HSA (907.12) Total Coliform 72,757,569 10,000 7,752,284 86 22% 19 58,352,938 66,105,222 
- Forrester Creek 
- San Diego River (lower) Enterococcus 7,255,759 104* 80,899    6,514,309 6,595,208 
- Pacific Ocean Shoreline  7,255,759 61 47,479    6,543,487 6,590,966 
Chollas HSA (908.22) Fecal Coliform 603,863 400 55,516    464,924 520,440 
- Chollas Creek  Total Coliform 15,390,608 10,000 1,386,037 65 22% 14 11,861,589 13,247,626 
 Enterococcus 1,371,972 104* 15,008    1,138,590 1,153,599 
  1,371,972 61 9,073    1,143,572 1,152,645 
* Total Maximum Daily Load calculated using a Enterococcus numeric target of 61 MPN/mL that is conservatively protective of the REC-1 “designated beach” usage frequency for freshwater creeks and downstream beaches.  If the usage 
frequency of the freshwater creeks can be established as “moderately to lightly used” in the Basin Plan, alternative Total Maximum Daily Loads calculated using an Enterococcus numeric target of 104 MPN/ml may be used. 

Existing Bacteria Load = Predicted existing bacteria load discharged from the watershed calculated by the Loading Simulation Program in C++ (LSPC) model using modeled flows and bacteria densities for all wet days during the critical year 1993 

Single Sample Maximum Objective = Target bacteria densities based on numeric single sample maximum water quality objectives that are protective of REC-1 beneficial uses 
Allowable Numeric Objective Load = Allowable load from the watershed calculated by the LSPC model using modeled flows and the numeric single sample maximum water quality objective bacteria densities for all wet days during the critical year 
1993 

Total Wet Days in Critical Year = Number of wet days (i.e., rainfall events of 0.2 inches or greater and the following 72 hours) in the critical year 1993 (i.e., wettest year between 1990 and 2002)  
Allowable Exceedance Frequency = Assumed to be 22 percent exceedance frequency.  In the calculation of the wet weather TMDLs, the San Diego Regional Board chose to apply the 22 percent allowable exceedance frequency as determined 
for Leo Carillo Beach in Los Angeles County.  At the time the wet weather watershed model was developed, the 22 percent exceedance frequency from Los Angeles County was the only reference beach exceedance frequency available.  The 22 
percent allowable exceedance frequency used to calculate the wet weather TMDLs is justified because the San Diego Region watersheds’ exceedance frequencies will likely be close to the value calculated for Leo Carillo Beach, and is consistent 
with the exceedance frequency that was applied by the Los Angeles Regional Board. 
Allowable Wet Exceedance Days = (Total Wet days in Critical Year) X (Allowable Exceedance Frequency)  
Allowable Exceedance Load = Sum of exceedance loads from the allowable exceedance days with the highest exceedance loads calculated by the LSPC model using modeled flows and bacteria densities for all wet days during the critical year 
1993 

Total Allowable Load [i.e. TMDL] = (Allowable Numeric Objective Load) + (Allowable Exceedance Load) 
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Table 7-40.  Summary of Dry Weather Existing and Allowable Indicator Bacteria Loads  

Watershed  
- Impaired  Waterbody 

Indicator 
Bacteria 

Existing  
Bacteria Load 

(Billion 
MPN/mth) 

30-Day 
Geometric 

Mean 
Objective 

(MPN/100mL) 

Allowable 
Numeric 

Objective Load 
(Billion 

MPN/mth) 

Total Dry 
Days in 
Critical 

Year 

Allowable 
Exceedance 
Frequency 

Allowable 
Dry 

Exceedance 
Days in 

Critical Year 

Allowable  
Exceedance 

Load 
(Billion 

MPN/mth) 

Total Allowable 
Load [=TMDL] 

(Billion MPN/mth) 
San Joaquin Hills HSA 
(901.11) Fecal Coliform 2,741 200 227    0 227 

and Laguna Hills HSA 
(901.12) Total Coliform 13,791 1,000 1,134 296 0% 0 0 1,134 
- Pacific Ocean Shoreline Enterococcus 2,321 35 40    0 40 
Aliso HSA (901.13) Fecal Coliform 5,470 200 242    0 242 
- Pacific Ocean Shoreline 
- Aliso Creek Total Coliform 26,639 1,000 1,208 296 0% 0 0 1,208 
- Aliso Creek mouth Enterococcus 4,614 33* 40    0 40 
Dana Point HSA (901.14) Fecal Coliform 1,851 200 92    0 92 
- Pacific Ocean Shoreline  Total Coliform 9,315 1,000 462 296 0% 0 0 462 
 Enterococcus 1,567 35 16    0 16 
Lower San Juan HSA 
(901.27) Fecal Coliform 6,455 200 1,665    0 1,665 

- Pacific Ocean Shoreline 
- San Juan Creek  Total Coliform 30,846 1,000 8,342 289 0% 0 0 8,342 
- San Juan Creek mouth Enterococcus 5,433 33* 275    0 275 
San Clemente HA (901.30) Fecal Coliform 3,327 200 192    0 192 
- Pacific Ocean Shoreline Total Coliform 16,743 1,000 958 292 0% 0 0 958 
 Enterococcus 2,817 35 33    0 33 
San Luis Rey HU (903.00) Fecal Coliform 1,737 200 1,058    0 1,058 
- Pacific Ocean Shoreline Total Coliform 8,549 1,000 5,289 275 0% 0 0 5,289 
 Enterococcus 1,466 35 185    0 185 
San Marcos HA (904.50) Fecal Coliform 149 200 26    0 26 
- Pacific Ocean Shoreline Total Coliform 751 1,000 129 316 0% 0 0 129 
 Enterococcus 126 35 5    0 5 
San Dieguito HU (905.00) Fecal Coliform 1,631 200 1,293    0 1,293 
- Pacific Ocean Shoreline Total Coliform 7,555 1,000 6,468 267 0% 0 0 6,468 
 Enterococcus 1,368 35 226    0 226 
Miramar Reservoir HA 
(906.10) Fecal Coliform 205 200 7    0 7 

- Pacific Ocean Shoreline Total Coliform 1,030 1,000 36 271 0% 0 0 36 
 Enterococcus 173 35 1    0 1 
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Table 7-40.  Summary of Dry Weather Existing and Allowable Indicator Bacteria Loads (Cont’d) 

Watershed  
- Impaired  Waterbody 

Indicator 
Bacteria 

Existing  
Bacteria Load 

(Billion 
MPN/mth) 

30-Day 
Geometric 

Mean 
Objective 

(MPN/100mL) 

Allowable 
Numeric 

Objective Load 
(Billion 

MPN/mth) 

Total Dry 
Days in 
Critical 

Year 

Allowable 
Exceedance 
Frequency 

Allowable 
Dry 

Exceedance 
Days in 

Critical Year 

Allowable  
Exceedance 

Load 
(Billion 

MPN/mth) 

Total Allowable 
Load [=TMDL] 

(Billion MPN/mth) 
Scripps HA (906.30) Fecal Coliform 3,320 200 119    0 119 
- Pacific Ocean Shoreline Total Coliform 16,707 1,000 594 308 0% 0 0 594 
 Enterococcus 2,811 35 21    0 21 
Tecolote HA (906.50) Fecal Coliform 4,329 200 234    0 234 
- Tecolote Creek Total Coliform 21,349 1,000 1,171 308 0% 0 0 1,171 
 Enterococcus 3,657 33* 39    0 39 
Mission San Diego HSA 
(907.11) Fecal Coliform 4,928 200 1,506    0 1,506 

and Santee HSA (907.12) Total Coliform 28,988 1,000 7,529 279 0% 0 0 7,529 
- Forrester Creek (lower 1 mile) 
- San Diego River (lower 6 miles) Enterococcus 4,106 33* 248    0 248 
- Pacific Ocean Shoreline          
Chollas HSA (908.22) Fecal Coliform 5,068 200 398    0 398 
- Chollas Creek  Total Coliform 25,080 1,000 1,991 300 0% 0 0 1,991 
 Enterococcus 4,283 33* 66    0 66 
* Total Allowable Load [=TMDL] calculated using a Enterococcus numeric target of 33 MPN/mL that is conservatively protective of the REC-1 “designated beach” usage frequency for watersheds with impaired freshwater creeks. 

Existing Bacteria Load = Predicted existing bacteria load discharged from the watershed calculated by the plug-flow reactor model using estimated flows and bacteria densities for 30 dry days during the critical year 1993 

30-Day Geometric Mean Objective = Target bacteria densities based on numeric 30-day geometric mean water quality objectives that are protective of REC-1 beneficial uses 
Allowable Numeric Objective Load = Allowable load from the watershed calculated by the plug-flow reactor model using estimated flows and the numeric 30-day geometric mean water quality objective bacteria densities for 30 dry days during the 
critical year 1993 

Total Dry Days in Critical Year = Number of dry days (i.e., day not including rainfall events of 0.2 inches or greater and the following 72 hours) in the critical year 1993 (i.e., wettest year between 1990 and 2002)  
Allowable Exceedance Frequency = Assumed to be zero; data collected from reference systems generally do not show exceedances of REC-1 water quality objectives 
Allowable Wet Exceedance Days = (Total Dry Days in Critical Year) X (Allowable Exceedance Frequency)  
Allowable Exceedance Load = Sum of exceedance loads from the allowable exceedance days for all dry days during the critical year 1993 

Total Allowable Load [i.e. TMDL] = (Allowable Numeric Objective Load) + (Allowable Exceedance Load) for a 30-day period 
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Table 7-41.  Wet Weather Fecal Coliform Bacteria Existing Loads, TMDLs, WLA, LAs Expressed as Annual Loads (Billion MPN/year)  

 Total   Point Sources     Nonpoint Sources   
 Watershed Municipal MS4  Caltrans   Agriculture   Open  

Watershed 
Existing 

Load TMDL* 
Existing 

Load WLA* 
Reduction 
Required 

Existing 
Load WLA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

San 
Joaquin 
Hills/ 
Laguna 
Hills HSAs 
(901.11 
and 
901.12) 

705,015 664,634 77,548 37,167 52.07% 179 179 0.00% 7,346 7,346 0.00% 619,942 619,942 0.00% 

Aliso HSA 
(901.13) 1,752,096 1,579,073 650,092 477,069 26.62% 260 260 0.00% 26,508 26,508 0.00% 1,075,237 1,075,237 0.00% 

Dana Point 
HSA 
(901.14) 

403,911 377,313 179,043 152,446 14.86% 13 13 0.00% 0 0 0.00% 224,854 224,854 0.00% 

Lower San 
Juan HSA 
(901.27) 

15,304,790 14,714,833 1,326,469 1,156,419 12.82% 1,713 1,713 0.00% 3,275,477 2,855,570 12.82% 10,701,131 10,701,131 0.00% 

San 
Clemente 
HA 
(901.30) 

1,441,723 1,378,931 255,445 192,653 24.58% 335 335 0.00% 366 366 0.00% 1,185,577 1,185,577 0.00% 

San Luis 
Rey  HU 
(903.00) 

33,120,012 32,444,242 943,501 914,026 3.12% 1,537 1,537 0.00% 20,687,954 20,041,659 3.12% 11,487,019 11,487,019 0.00% 

San 
Marcos HA 
(904.50_ 

20,886 17,224 8,095 6,558 18.98% 8 8 0.00% 11,199 9,073 18.98% 1,585 1,585 0.00% 

San 
Dieguito 
HU 
(905.00) 

21,286,910 21,101,649 810,008 798,175 1.46% 1,310 1,310 0.00% 11,872,240 11,698,811 1.46% 8,603,352 8,603,352 0.00% 

Miramar 
Reservoir 
HA 
(906.10) 

10,392 10,256 6,839 6,703 1.99% 0 0 0.00% 0 0 0.00% 3,552 3,552 0.00% 

Scripps HA 
(906.30) 204,057 176,907 128,403 101,253 21.14% 0 0 0.00% 0 0 0.00% 75,654 75,654 0.00% 

Tecolote 
HA 
(906.5) 

261,966 229,322 159,449 126,806 20.47% 553 553 0.00% 0 0 0.00% 101,963 101,963 0.00% 

Mission 
San Diego/ 
Santee 
HSAs 
(907.11 
and 
907.12) 

4,932,380 
+1,302** 

4,680,838 
+1,302* 472,660 221,117 53.22% 1,009 1,009 0.00% 414,721 414,721 0.00% 4,043,991 4,043,991 0.00% 

Chollas 
HSA 
(908.22) 

603,863 520,440 335,901 252,479 24.84% 892 892 0.00% 0 0 0.00% 267,070 267,070 0.00% 
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* TMDLs, WLAs, and LAs calculated based on numeric targets consisting of the single sample maximum WQO for fecal coliform (400 MPN/100mL) and a 22 percent allowable exceedance 
frequency.  Meeting the numeric targets in the discharge and/or receiving water indicate the TMDLs, WLAs, and/or LAs have been met. 

** Permitted existing fecal coliform bacteria load from Padre Dam Municipal Water District Water Reclamation Plant (Padre Dam), assigned as a separate point source wasteload allocation 
for discharges from Padre Dam equal to the permitted existing load 

Watershed Existing Load = Predicted existing fecal coliform bacteria loads discharged from all land use categories in the watershed calculated by the Loading Simulation Program in 
C++ (LSPC) model using modeled flows and bacteria densities for all wet days during the critical year 1993 

Watershed TMDL = Total Maximum Daily Load (TMDL) or total allowable load (Allowable Numeric Objective Load + Allowable Exceedance Load) that can be discharged from all land uses 
in the watershed on an annual basis 

MS4 Existing Load = Predicted exiting fecal coliform bacteria loads discharged from Municipal Separate Storm Sewer System (MS4) land use categories in the watershed (i.e., 
commercial/institutional, high density residential, low density residential, parks/recreation, military, transitional, and industrial/transportation, not including Caltrans transportation) calculated 
by the LSPC model 

MS4 WLA = Point source wasteload allocation (WLA) for discharges from Municipal MS4 land uses 

MS4 Reduction Required = Percent of the MS4 Existing Load that must be reduced to meet the MS4 WLA = (MS4 Existing Load – MS4 WLA)/(MS4 Existing Load) 

Caltrans Existing Load = Predicted exiting fecal coliform bacteria loads discharged from Caltrans land use areas in the watershed calculated as a fraction of the discharge from 
industrial/transportation land use category area 

Caltrans WLA = Point source wasteload allocation (WLA) for discharges from Caltrans land uses, assumed to be equal to Caltrans Existing Load 

Caltrans Reduction Required = Percent of the Caltrans Existing Load that must be reduced to meet the Caltrans WLA = (Caltrans Existing Load – Caltrans WLA)/(Caltrans Existing Load) 

Agriculture Existing Load = Predicted exiting fecal coliform bacteria loads discharged from Agriculture land use categories in the watershed (i.e., agriculture, dairy/livestock, horse ranch) 
calculated by the LSPC model 

Agriculture LA = Non-point source load allocation (LA) for discharges from Agriculture land uses, assumed to be equal to Agriculture Existing Load in watersheds with existing bacteria load 
contributions for all three indicator bacteria of less than 5 percent; calculated as a relative load percent of  the TMDL minus Caltrans WLA and Open Space LA, based on existing load 
contributions from MS4 and Agriculture land use categories in watersheds with existing bacteria load contributions for all three indicator bacteria of greater than 5 percent 

Agriculture Reduction Required = Percent of the Agriculture Existing Load that must be reduced to meet the Agriculture LA = (Agriculture Existing Load – Agriculture LA)/( Agriculture 
Existing Load) 

Open Existing Load = Predicted exiting fecal coliform bacteria loads discharged from Open Space land use categories in the watershed (i.e., open space, open recreation, water) calculated 
by the LSPC model 

Open LA = Non-point source load allocation (LA) for discharges from Open Space land uses, assumed to be equal to the Open Space Existing Load 

Open Reduction Required = Percent of the Open Space Existing Load that must be reduced to meet the Open Space LA = (Open Space Existing Load – Open Space LA)/( Open Space 
Existing Load) 
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Table 7-42.  Wet Weather Total Coliform Bacteria Existing Loads, TMDLs, WLA, LAs Expressed as Annual Loads (Billion MPN/year)  

 Total   Point Sources     Nonpoint Sources   
 Watershed Municipal MS4  Caltrans   Agriculture   Open  

Watershed 
Existing 

Load TMDL* 
Existing 

Load WLA* 
Reduction 
Required 

Existing 
Load WLA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

San 
Joaquin 
Hills/ 
Laguna 
Hills HSAs 
(901.11 and 
901.12) 

8,221,901 7,445,649 1,656,904 880,652 46.85% 7,722 7,722 0.00% 50,774 50,774 0.00% 6,506,501 6,506,501 0.00% 

Aliso HSA 
(901.13) 23,210,774 20,190,798 11,943,241 8,923,264 25.29% 11,003 11,003 0.00% 179,828 179,828 0.00% 11,076,702 11,076,702 0.00% 

Dana Point 
HSA 
(901.14) 

6,546,962 6,031,472 3,919,497 3,404,008 13.15% 634 634 0.00% 0 0 0.00% 2,626,830 2,626,830 0.00% 

Lower San 
Juan HSA 
(901.27) 

130,258,863 122,879,189 19,919,322 16,093,160 19.21% 60,480 60,480 0.00% 18,499,884 14,946,372 19.21% 91,779,178 91,779,178 0.00% 

San 
Clemente 
HA 
(901.30) 

16,236,606 15,147,603 4,566,742 3,477,739 23.85% 13,534 13,534 0.00% 2,370 2,370 0.00% 11,653,960 11,653,960 0.00% 

San Luis 
Rey  HU 
(903.00) 

231,598,677 224,150,535 15,229,456 14,373,954 5.62% 54,508 54,508 0.00% 117,360,800 110,768,160 5.62% 98,953,913 98,953,913 0.00% 

San Marcos 
HA 
(904.50_ 

515,278 425,083 366,021 298,430 18.47% 533 533 0.00% 122,414 99,809 18.47% 26,311 26,311 0.00% 

San 
Dieguito 
HU 
(905.00) 

163,541,133 159,814,184 17,406,569 16,660,538 4.29% 47,969 47,969 0.00% 69,551,416 66,570,499 4.29% 76,535,178 76,535,178 0.00% 

Miramar 
Reservoir HA 
(906.10) 

212,986 210,180 174,243 171,436 1.61% 9 9 0.00% 0 0 0.00% 38,734 38,734 0.00% 

Scripps HA 
(906.30) 5,029,519 4,356,973 4,120,310 3,447,764 16.32% 0 0 0.00% 0 0 0.00% 909,209 909,209 0.00% 

Tecolote 
HA 
(906.5) 

7,395,789 6,379,770 6,152,484 5,136,598 16.51% 27,095 27,095 0.00% 0 0 0.00% 1,216,077 1,216,077 0.00% 

Mission 
San Diego/ 
Santee 
HSAs 
(907.11 and 
907.12) 

72,757,569 66,105,222 17,442,867 10,790,520 38.14% 53,141 53,141 0.00% 3,495,960 3,495,960 0.00% 51,765,601 51,765,601 0.00% 

Chollas 
HSA 
(908.22) 

15,390,608 13,247,626 12,023,766 9,880,784 17.82% 45,652 45,652 0.00% 0 0 0.00% 3,321,191 3,321,191 0.00% 
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* TMDLs, WLAs, and LAs calculated based on numeric targets consisting of the single sample maximum WQO for total coliform (10,000 MPN/100mL) and a 22 percent allowable exceedance 
frequency.  Meeting the numeric targets in the discharge and/or receiving water indicate the TMDLs, WLAs, and/or LAs have been met. 

Watershed Existing Load = Predicted existing total coliform bacteria loads discharged from all land use categories in the watershed calculated by the Loading Simulation Program in C++ 
(LSPC) model using modeled flows and bacteria densities for all wet days during the critical year 1993 

Watershed TMDL = Total Maximum Daily Load (TMDL) or total allowable load (Allowable Numeric Objective Load + Allowable Exceedance Load) that can be discharged from all land uses in 
the watershed on an annual basis 

MS4 Existing Load = Predicted exiting total coliform bacteria loads discharged from Municipal Separate Storm Sewer System (MS4) land use categories in the watershed (i.e., 
commercial/institutional, high density residential, low density residential, parks/recreation, military, transitional, and industrial/transportation, not including Caltrans transportation) calculated by 
the LSPC model 

MS4 WLA = Point source wasteload allocation (WLA) for discharges from Municipal MS4 land uses 

MS4 Reduction Required = Percent of the MS4 Existing Load that must be reduced to meet the MS4 WLA = (MS4 Existing Load – MS4 WLA)/(MS4 Existing Load) 

Caltrans Existing Load = Predicted exiting total coliform bacteria loads discharged from Caltrans land use areas in the watershed calculated as a fraction of the discharge from 
industrial/transportation land use category area 

Caltrans WLA = Point source wasteload allocation (WLA) for discharges from Caltrans land uses, assumed to be equal to Caltrans Existing Load 

Caltrans Reduction Required = Percent of the Caltrans Existing Load that must be reduced to meet the Caltrans WLA = (Caltrans Existing Load – Caltrans WLA)/(Caltrans Existing Load) 

Agriculture Existing Load = Predicted exiting total coliform bacteria loads discharged from Agriculture land use categories in the watershed (i.e., agriculture, dairy/livestock, horse ranch) 
calculated by the LSPC model 

Agriculture LA = Non-point source load allocation (LA) for discharges from Agriculture land uses, assumed to be equal to Agriculture Existing Load in watersheds with existing bacteria load 
contributions for all three indicator bacteria of less than 5 percent; calculated as a relative load percent of  the TMDL minus Caltrans WLA and Open Space LA, based on existing load 
contributions from MS4 and Agriculture land use categories in watersheds with existing bacteria load contributions for all three indicator bacteria of greater than 5 percent 

Agriculture Reduction Required = Percent of the Agriculture Existing Load that must be reduced to meet the Agriculture LA = (Agriculture Existing Load – Agriculture LA)/( Agriculture Existing 
Load) 

Open Existing Load = Predicted exiting total coliform bacteria loads discharged from Open Space land use categories in the watershed (i.e., open space, open recreation, water) calculated by 
the LSPC model 

Open LA = Non-point source load allocation (LA) for discharges from Open Space land uses, assumed to be equal to the Open Space Existing Load 

Open Reduction Required = Percent of the Open Space Existing Load that must be reduced to meet the Open Space LA = (Open Space Existing Load – Open Space LA)/( Open Space 
Existing Load) 
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Table 7-43. Wet Weather Enterococcus Bacteria Existing Loads, TMDLs, WLA, LAs Expressed as Annual Loads (Billion MPN/year)  

 Total   Point Sources     Nonpoint Sources   
 Watershed Municipal MS4  Caltrans   Agriculture   Open  

Watershed 
Existing 

Load TMDL* 
Existing 

Load WLA* 
Reduction 
Required 

Existing 
Load WLA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

San 
Joaquin 
Hills/ 
Laguna 
Hills HSAs 
(901.11 
and 
901.12) 

852,649 782,799 136,267 66,417 51.26% 365 365 0.00% 3,201 3,201 0.00% 712,816 712,816 0.00% 

Aliso HSA 
(901.13) 2,230,206 1,950,964** 1,014,732 735,490 27.52% 516 516 0.00% 11,245 11,245 0.00% 1,203,713 1,203,713 0.00% 

Dana Point 
HSA 
(901.14) 

501,526 462,306 258,747 219,528 15.16% 25 25 0.00% 0 0 0.00% 242,753 242,753 0.00% 

Lower San 
Juan HSA 
(901.27) 

12,980,098 12,152,446** 1,900,520 1,385,094 27.12% 2,823 2,823 0.00% 1,151,266 839,040 27.12% 9,925,490 9,925,490 0.00% 

San 
Clemente 
HA 
(901.30) 

1,663,100 1,563,187 395,581 295,668 25.26% 635 635 0.00% 148 148 0.00% 1,266,736 1,266,736 0.00% 

San Luis 
Rey  HU 
(903.00) 

18,439,920 17,463,618 1,472,296 1,300,235 11.69% 2,397 2,397 0.00% 6,881,755 6,077,514 11.69% 10,083,473 10,083,473 0.00% 

San 
Marcos HA 
(904.50_ 

40,558 32,966 29,784 23,771 20.19% 26 26 0.00% 7,825 6,246 20.19% 2,923 2,923 0.00% 

San 
Dieguito 
HU 
(905.00) 

14,796,210 14,307,087 1,911,170 1,763,603 7.72% 2,288 2,288 0.00% 4,423,566 4,082,010 7.72% 8,459,187 8,459,187 0.00% 

Miramar 
Reservoir 
HA 
(906.10) 

11,564 11,405 8,269 8,109 1.93% 0 0 0.00% 0 0 0.00% 3,295 3,295 0.00% 

Scripps HA 
(906.30) 377,839 324,032 285,842 232,035 18.82% 0 0 0.00% 0 0 0.00% 91,997 91,997 0.00% 

Tecolote 
HA 
(906.5) 

708,256 603,761** 575,708 471,211 18.15% 1,266 1,266 0.00% 0 0 0.00% 131,284 131,284 0.00% 

Mission 
San Diego/ 
Santee 
HSAs 
(907.11 
and 
907.12) 

7,255,759 6,590,966* 1,555,411 890,617 42.74% 2,430 2,430 0.00% 213,149 213,149 0.00% 5,484,770 5,484,770 0.00% 

Chollas 
HSA 
(908.22) 

1,371,972 1,152,645** 1,022,245 802,918 21.46% 2,062 2,062 0.00% 0 0 0.00% 347,665 347,665 0.00% 



 

TOTAL MAXIMUM DAILY LOADS 7 - 83  

 
* TMDLs, WLAs, and LAs calculated based on numeric targets consisting of the single sample maximum WQO for enterococcus (104 MPN/100mL or 61 MPN/100mL) and a 22 percent 
allowable exceedance frequency.  Meeting the numeric targets in the discharge and/or receiving water indicate the TMDLs, WLAs, and/or LAs have been met. 

** Total Maximum Daily Load calculated using a Enterococcus numeric target of 61 MPN/mL that is conservatively protective of the REC-1 “designated beach” usage frequency for freshwater 
creeks and downstream beaches.  If the usage frequency of the freshwater creeks can be established as “moderately to lightly used,” alternative Total Maximum Daily Loads calculated using 
an Enterococcus numeric target of 104 MPN/ml presented in Table 7-44 may be used. 

Watershed Existing Load = Predicted existing Enterococcus bacteria loads discharged from all land use categories in the watershed calculated by the Loading Simulation Program in C++ 
(LSPC) model using modeled flows and bacteria densities for all wet days during the critical year 1993 

Watershed TMDL = Total Maximum Daily Load (TMDL) or total allowable load (Allowable Numeric Objective Load + Allowable Exceedance Load) that can be discharged from all land uses in 
the watershed on an annual basis 

MS4 Existing Load = Predicted exiting Enterococcus bacteria loads discharged from Municipal Separate Storm Sewer System (MS4) land use categories in the watershed (i.e., 
commercial/institutional, high density residential, low density residential, parks/recreation, military, transitional, and industrial/transportation, not including Caltrans transportation) calculated by 
the LSPC model 

MS4 WLA = Point source wasteload allocation (WLA) for discharges from Municipal MS4 land uses 

MS4 Reduction Required = Percent of the MS4 Existing Load that must be reduced to meet the MS4 WLA = (MS4 Existing Load – MS4 WLA)/(MS4 Existing Load) 

Caltrans Existing Load = Predicted exiting Enterococcus bacteria loads discharged from Caltrans land use areas in the watershed calculated as a fraction of the discharge from 
industrial/transportation land use category area 

Caltrans WLA = Point source wasteload allocation (WLA) for discharges from Caltrans land uses, assumed to be equal to Caltrans Existing Load 

Caltrans Reduction Required = Percent of the Caltrans Existing Load that must be reduced to meet the Caltrans WLA = (Caltrans Existing Load – Caltrans WLA)/(Caltrans Existing Load) 

Agriculture Existing Load = Predicted exiting Enterococcus bacteria loads discharged from Agriculture land use categories in the watershed (i.e., agriculture, dairy/livestock, horse ranch) 
calculated by the LSPC model 

Agriculture LA = Non-point source load allocation (LA) for discharges from Agriculture land uses, assumed to be equal to Agriculture Existing Load in watersheds with existing bacteria load 
contributions for all three indicator bacteria of less than 5 percent; calculated as a relative load percent of  the TMDL minus Caltrans WLA and Open Space LA, based on existing load 
contributions from MS4 and Agriculture land use categories in watersheds with existing bacteria load contributions for all three indicator bacteria of greater than 5 percent 

Agriculture Reduction Required = Percent of the Agriculture Existing Load that must be reduced to meet the Agriculture LA = (Agriculture Existing Load – Agriculture LA)/( Agriculture Existing 
Load) 

Open Existing Load = Predicted exiting Enterococcus bacteria loads discharged from Open Space land use categories in the watershed (i.e., open space, open recreation, water) calculated by 
the LSPC model 

Open LA = Non-point source load allocation (LA) for discharges from Open Space land uses, assumed to be equal to the Open Space Existing Load 

Open Reduction Required = Percent of the Open Space Existing Load that must be reduced to meet the Open Space LA = (Open Space Existing Load – Open Space LA)/( Open Space 
Existing Load))  
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Table 7-44. Alternative Wet Weather Enterococcus Bacteria Existing Loads, TMDLs, WLA, LAs Expressed as Annual Loads (Billion MPN/year)  

 Total   Point Sources     Nonpoint Sources   
 Watershed Municipal MS4  Caltrans   Agriculture   Open  

Watershed 
Existing 

Load TMDL* 
Existing 

Load WLA* 
Reduction 
Required 

Existing 
Load WLA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

Aliso HSA 
(901.13) 2,230,206 1,952,517** 1,014,732 737,042 27.37% 516 516 0.00% 11,245 11,245 0.00% 1,203,713 1,203,713 0.00% 

Lower San 
Juan HSA 
(901.27) 

12,980,098 12,159,138** 1,900,520 1,389,261 26.90% 2,823 2,823 0.00% 1,151,266 841,564 26.90% 9,925,490 9,925,490 0.00% 

Tecolote 
HA 
(906.50) 

708,256 604,180** 575,708 471,630 18.08% 1,266 1,266 0.00% 0 0 0.00% 131,284 131,284 0.00% 

Mission 
San Diego/ 
Santee 
HSAs 
(907.11 
and 
907.12) 

7,255,759 6,595,208** 1,555,411 894,859 42.47% 2,430 2,430 0.00% 213,149 213,149 0.00% 5,484,770 5,484,770 0.00% 

Chollas 
HSA 
(908.22) 

1,371,972 1,153,599** 1,022,245 803,871 21.36% 2,062 2,062 0.00% 0 0 0.00% 347,665 347,665 0.00% 

* TMDLs, WLAs, and LAs calculated based on numeric targets consisting of the single sample maximum WQO for enterococcus (104 MPN/100mL) and a 22 percent allowable exceedance 
frequency.  Meeting the numeric targets in the discharge and/or receiving water indicate the TMDLs, WLAs, and/or LAs have been met. 

** Total Maximum Daily Load calculated using a Enterococcus numeric target of 104 MPN/ml protective of the REC-1 “moderately to lightly used area” usage frequency that is protective 
freshwater creeks and downstream beaches.  Acceptable evidence that impaired freshwater creeks can be considered “moderately to lightly used areas” must be provided before these 
alternative wet weather TMDLs, WLAs, and LAs can be implemented in these watersheds. 

Watershed Existing Load Predicted existing Enterococcus bacteria loads discharged from all land use categories in the watershed calculated by the Loading Simulation Program in C++ 
(LSPC) model using modeled flows and bacteria densities for all wet days during the critical year 1993 

Watershed TMDL = Total Maximum Daily Load (TMDL) or total allowable load (Allowable Numeric Objective Load + Allowable Exceedance Load) that can be discharged from all land uses in 
the watershed on an annual basis 

MS4 Existing Load = Predicted exiting Enterococcus bacteria loads discharged from Municipal Separate Storm Sewer System (MS4) land use categories in the watershed (i.e., 
commercial/institutional, high density residential, low density residential, parks/recreation, military, transitional, and industrial/transportation, not including Caltrans transportation) calculated by 
the LSPC model 

MS4 WLA = Point source wasteload allocation (WLA) for discharges from Municipal MS4 land uses 

MS4 Reduction Required = Percent of the MS4 Existing Load that must be reduced to meet the MS4 WLA = (MS4 Existing Load – MS4 WLA)/(MS4 Existing Load) 

Caltrans Existing Load = = Predicted exiting Enterococcus bacteria loads discharged from Caltrans land use areas in the watershed calculated as a fraction of the discharge from 
industrial/transportation land use category area 

Caltrans WLA = Point source wasteload allocation (WLA) for discharges from Caltrans land uses, assumed to be equal to Caltrans Existing Load 

Caltrans Reduction Required = Percent of the Caltrans Existing Load that must be reduced to meet the Caltrans WLA = (Caltrans Existing Load – Caltrans WLA)/(Caltrans Existing Load) 

Agriculture Existing Load = Predicted exiting Enterococcus bacteria loads discharged from Agriculture land use categories in the watershed (i.e., agriculture, dairy/livestock, horse ranch) 
calculated by the LSPC model 
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Agriculture LA = Non-point source load allocation (LA) for discharges from Agriculture land uses, assumed to be equal to Agriculture Existing Load in watersheds with existing bacteria load 
contributions for all three indicator bacteria of less than 5 percent; calculated as a relative load percent of  the TMDL minus Caltrans WLA and Open Space LA, based on existing load 
contributions from MS4 and Agriculture land use categories in watersheds with existing bacteria load contributions for all three indicator bacteria of greater than 5 percent 

Agriculture Reduction Required = Percent of the Agriculture Existing Load that must be reduced to meet the Agriculture LA = (Agriculture Existing Load – Agriculture LA)/( Agriculture Existing 
Load) 

Open Existing Load = Predicted exiting Enterococcus bacteria loads discharged from Open Space land use categories in the watershed (i.e., open space, open recreation, water) calculated by 
the LSPC model 

Open LA = Non-point source load allocation (LA) for discharges from Open Space land uses, assumed to be equal to the Open Space Existing Load 

Open Reduction Required = Percent of the Open Space Existing Load that must be reduced to meet the Open Space LA = (Open Space Existing Load – Open Space LA)/( Open Space 
Existing Load) 
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Table 7-45. Dry Weather Fecal Coliform Bacteria Existing Loads, TMDLs, WLA, LAs Expressed as Monthly Loads (Billion MPN/month)  

 Total   Point Sources     Nonpoint Sources   
 Watershed Municipal MS4  Caltrans   Agriculture   Open  

Watershed 
Existing 

Load TMDL* 
Existing 

Load WLA* 
Reduction 
Required 

Existing 
Load WLA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

San Joaquin Hills/ 
Laguna Hills HSAs 
(901.11 and 
901.12) 

2,741 227 2,741 227 91.72% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Aliso HSA 
(901.13) 5,470 242 5,470 242 95.58% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Dana Point HSA 
(901.14) 1,851 92 1,851 92 95.03% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Lower San Juan 
HSA 
(901.27) 

6,455 1,665 6,455 1,665 74.21% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Clemente HA 
(901.30) 3,327 192 3,327 192 94.23% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Luis Rey  HU 
(903.00) 1,737 1,058 1,737 1,058 39.09% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Marcos HA 
(904.50_ 149 26 149 26 82.55% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Dieguito HU 
(905.00) 1,631 1,293 1,631 1,293 20.72% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Miramar Reservoir 
HA 
(906.10) 

205 7 205 7 96.59% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Scripps HA 
(906.30) 3,320 119 3,320 119 96.42% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Tecolote HA 
(906.5) 4,329 234 4,329 234 94.59% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Mission San Diego/ 
Santee HSAs 
(907.11 and 
907.12) 

4,928 
+461** 

1,506 
+461* 4,928 1,506 69.44% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Chollas HSA 
(908.22) 5,068 398 5,068 398 92.15% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

* TMDLs, WLAs, and LAs calculated based on numeric targets consisting of the 30-day geometric mean WQO for fecal coliform (200 MPN/100mL) and a 0 percent allowable exceedance 
frequency.  Meeting the numeric targets in the discharge and/or receiving water indicate the TMDLs, WLAs, and/or LAs have been met. 

** Permitted existing fecal coliform bacteria load from Padre Dam Municipal Water District Water Reclamation Plant (Padre Dam), assigned as a separate point source wasteload allocation for 
discharges from Padre Dam equal to the permitted existing load 

Watershed Existing Load = Predicted existing fecal coliform bacteria loads discharged from all land use categories in the watershed calculated by a plug-flow reactor model using estimated 
flows and bacteria densities for 30 dry days during the critical year 1993 

Watershed TMDL = Total Maximum Daily Load (TMDL) or total allowable load (Allowable Numeric Objective Load + Allowable Exceedance Load) that can be discharged from all land uses in 
the watershed for a 30-day period 

MS4 Existing Load = Predicted exiting fecal coliform bacteria loads discharged from Municipal Separate Storm Sewer System (MS4) land use categories in the watershed (i.e., 
commercial/institutional, high density residential, low density residential, parks/recreation, military, transitional, and industrial/transportation, not including Caltrans transportation) calculated by 
the plug-flow reactor model 

MS4 WLA = Point source wasteload allocation (WLA) for discharges from Municipal MS4 land uses 

MS4 Reduction Required = Percent of the MS4 Existing Load that must be reduced to meet the MS4 WLA = (MS4 Existing Load – MS4 WLA)/(MS4 Existing Load) 
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Caltrans Existing Load = Fecal coliform bacteria loads discharged from Caltrans land use areas in the watershed assumed to be unlikely during dry weather conditions, or zero bacteria load 
during dry weather 

Caltrans WLA = Point source wasteload allocation (WLA) for discharges from Caltrans land uses, assumed to be equal to the Caltrans Existing Load 

Caltrans Reduction Required = Percent of the Caltrans Existing Load that must be reduced to meet the Caltrans WLA = (Caltrans Existing Load – Caltrans WLA)/(Caltrans Existing Load) 

Agriculture Existing Load = Fecal coliform bacteria loads discharged from Agriculture land use categories in the watershed (i.e., agriculture, dairy/livestock, horse ranch) assumed to be 
unlikely during dry weather conditions, or zero bacteria load during dry weather 

Agriculture LA = Non-point source load allocation (LA) for discharges from Agriculture land uses, assumed to be equal to the Open Space Existing Load 

Agriculture Reduction Required = Percent of the Agriculture Existing Load that must be reduced to meet the Agriculture LA = (Agriculture Existing Load – Agriculture LA)/( Agriculture Existing 
Load) 

Open Existing Load = Fecal coliform bacteria loads discharged from Open Space land use categories in the watershed (i.e., open space, open recreation, water) assumed to be unlikely during 
dry weather conditions, or zero bacteria load during dry weather 

Open LA = Non-point source load allocation (LA) for discharges from Open Space land uses, assumed to be equal to the Open Space Existing Load 

Open Reduction Required = Percent of the Open Space Existing Load that must be reduced to meet the Open Space LA = (Open Space Existing Load – Open Space LA)/( Open Space 
Existing Load) 
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Table 7-46.  Dry Weather Total Coliform Bacteria Existing Loads, TMDLs, WLA, LAs Expressed as Monthly Loads (Billion MPN/month)  

 Total   Point Sources     Nonpoint Sources   
 Watershed Municipal MS4  Caltrans   Agriculture   Open  

Watershed 
Existing 

Load TMDL* 
Existing 

Load WLA* 
Reduction 
Required 

Existing 
Load WLA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

San Joaquin Hills/ 
Laguna Hills HSAs 
(901.11 and 
901.12) 

13,791 1,134 13,791 1,134 91.78% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Aliso HSA 
(901.13) 26,639 1,208 26,639 1,208 95.47% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Dana Point HSA 
(901.14) 9,315 462 9,315 462 95.04% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Lower San Juan 
HSA 
(901.27) 

30,846 8,342 30,846 8,342 72.96% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Clemente HA 
(901.30) 16,743 958 16,743 958 94.28% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Luis Rey  HU 
(903.00) 8,549 5,289 8,549 5,289 38.13% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Marcos HA 
(904.50_ 751 129 751 129 82.82% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Dieguito HU 
(905.00) 7,555 6,468 7,555 6,468 14.39% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Miramar Reservoir 
HA 
(906.10) 

1,030 36 1,030 36 96.50% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Scripps HA 
(906.30) 16,707 594 16,707 594 96.44% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Tecolote HA 
(906.5) 21,349 1,171 21,349 1,171 94.51% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Mission San Diego/ 
Santee HSAs 
(907.11 and 
907.12) 

28,988 7,529 28,988 7,529 74.03% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Chollas HSA 
(908.22) 25,080 1,991 25,080 1,991 92.06% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

* TMDLs, WLAs, and LAs calculated based on numeric targets consisting of the 30-day geometric mean WQO for total coliform (1,000 MPN/100mL) and a 0 percent allowable exceedance 
frequency.  Meeting the numeric targets in the discharge and/or receiving water indicate the TMDLs, WLAs, and/or LAs have been met. 

Watershed Existing Load = Predicted existing total coliform bacteria loads discharged from all land use categories in the watershed calculated by a plug-flow reactor model using estimated 
flows and bacteria densities for 30 dry days during the critical year 1993 

Watershed TMDL = Total Maximum Daily Load (TMDL) or total allowable load (Allowable Numeric Objective Load + Allowable Exceedance Load) that can be discharged from all land uses in 
the watershed for a 30-day period 

MS4 Existing Load = Predicted exiting total coliform bacteria loads discharged from Municipal Separate Storm Sewer System (MS4) land use categories in the watershed (i.e., 
commercial/institutional, high density residential, low density residential, parks/recreation, military, transitional, and industrial/transportation, not including Caltrans transportation) calculated by 
the plug-flow reactor model 

MS4 WLA = Point source wasteload allocation (WLA) for discharges from Municipal MS4 land uses 

MS4 Reduction Required = Percent of the MS4 Existing Load that must be reduced to meet the MS4 WLA = (MS4 Existing Load – MS4 WLA)/(MS4 Existing Load) 

Caltrans Existing Load = Total coliform bacteria loads discharged from Caltrans land use areas in the watershed assumed to be unlikely during dry weather conditions, or zero bacteria load 
during dry weather 
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Caltrans WLA = Point source wasteload allocation (WLA) for discharges from Caltrans land uses, assumed to be equal to the Caltrans Existing Load 

Caltrans Reduction Required = Percent of the Caltrans Existing Load that must be reduced to meet the Caltrans WLA = (Caltrans Existing Load – Caltrans WLA)/(Caltrans Existing Load) 

Agriculture Existing Load = Total coliform bacteria loads discharged from Agriculture land use categories in the watershed (i.e., agriculture, dairy/livestock, horse ranch) assumed to be unlikely 
during dry weather conditions, or zero bacteria load during dry weather 

Agriculture LA = Non-point source load allocation (LA) for discharges from Agriculture land uses, assumed to be equal to the Open Space Existing Load 

Agriculture Reduction Required = Percent of the Agriculture Existing Load that must be reduced to meet the Agriculture LA = (Agriculture Existing Load – Agriculture LA)/( Agriculture Existing 
Load) 

Open Existing Load = Total coliform bacteria loads discharged from Open Space land use categories in the watershed (i.e., open space, open recreation, water) assumed to be unlikely during 
dry weather conditions, or zero bacteria load during dry weather 

Open LA = Non-point source load allocation (LA) for discharges from Open Space land uses, assumed to be equal to the Open Space Existing Load 

Open Reduction Required = Percent of the Open Space Existing Load that must be reduced to meet the Open Space LA = (Open Space Existing Load – Open Space LA)/( Open Space 
Existing Load) 
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Table 7-47.  Dry Weather Enterococcus Bacteria Existing Loads, TMDLs, WLA, LAs Expressed as Monthly Loads (Billion MPN/month)  

 Total   Point Sources     Nonpoint Sources   
 Watershed Municipal MS4  Caltrans   Agriculture   Open  

Watershed 
Existing 

Load TMDL* 
Existing 

Load WLA* 
Reduction 
Required 

Existing 
Load WLA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

Existing 
Load LA* 

Reduction 
Required 

San Joaquin Hills/ 
Laguna Hills HSAs 
(901.11 and 
901.12) 

2,321 40 2,321 40 98.28% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Aliso HSA 
(901.13) 4,614 40** 4,614 40 99.13% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Dana Point HSA 
(901.14) 1,567 16 1,567 16 98.98% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Lower San Juan 
HSA 
(901.27) 

5,433 275** 5,433 275 94.94% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Clemente HA 
(901.30) 2,817 33 2,817 33 98.83% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Luis Rey  HU 
(903.00) 1,466 185 1,466 185 87.38% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Marcos HA 
(904.50_ 126 5 126 5 96.03% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

San Dieguito HU 
(905.00) 1,368 226 1,368 226 83.48% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Miramar Reservoir 
HA 
(906.10) 

173 1 173 1 99.42% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Scripps HA 
(906.30) 2,811 21 2,811 21 99.25% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Tecolote HA 
(906.5) 3,657 39** 3,657 39 98.94% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Mission San Diego/ 
Santee HSAs 
(907.11 and 
907.12) 

4,106 248** 4,106 248 93.96% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

Chollas HSA 
(908.22) 4,283 66** 4,283 66 98.46% 0 0 0.00% 0 0 0.00% 0 0 0.00% 

* TMDLs, WLAs, and LAs calculated based on numeric targets consisting of the 30-day geometric mean WQO for enterococcus (35 MPN/100mL or 33 MPN/100mL) and a 0 percent allowable 
exceedance frequency.  Meeting the numeric targets in the discharge  and/or receiving water indicate the TMDLs, WLAs, and/or LAs have been met. 

** Total Maximum Daily Load calculated using a Enterococcus numeric target of 33 MPN/mL that is conservatively protective of the REC-1 “designated beach” usage frequency for freshwater 
creeks and downstream beaches.   

Watershed Existing Load = Predicted existing Enterococcus bacteria loads discharged from all land use categories in the watershed calculated by a plug-flow reactor model using estimated 
flows and bacteria densities for 30 dry days during the critical year 1993 

Watershed TMDL = Total Maximum Daily Load (TMDL) or total allowable load (Allowable Numeric Objective Load + Allowable Exceedance Load) that can be discharged from all land uses in 
the watershed for a 30-day period 

MS4 Existing Load = Predicted exiting Enterococcus bacteria loads discharged from Municipal Separate Storm Sewer System (MS4) land use categories in the watershed (i.e., 
commercial/institutional, high density residential, low density residential, parks/recreation, military, transitional, and industrial/transportation, not including Caltrans transportation) calculated by 
the plug-flow reactor model 

MS4 WLA = Point source wasteload allocation (WLA) for discharges from MS4 land uses 

MS4 Reduction Required = Percent of the MS4 Existing Load that must be reduced to meet the MS4 WLA = (MS4 Existing Load – MS4 WLA)/(MS4 Existing Load) 
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Caltrans Existing Load = Enterococcus bacteria loads discharged from Caltrans land use areas in the watershed assumed to be unlikely during dry weather conditions, or zero bacteria load 
during dry weather 

Caltrans WLA = Point source wasteload allocation (WLA) for discharges from Caltrans land uses, assumed to be equal to the Caltrans Existing Load 

Caltrans Reduction Required = Percent of the Caltrans Existing Load that must be reduced to meet the Caltrans WLA = (Caltrans Existing Load – Caltrans WLA)/(Caltrans Existing Load) 

Agriculture Existing Load = Enterococcus bacteria loads discharged from Agriculture land use categories in the watershed (i.e., agriculture, dairy/livestock, horse ranch) assumed to be unlikely 
during dry weather conditions, or zero bacteria load during dry weather 

Agriculture LA = Non-point source load allocation (LA) for discharges from Agriculture land uses, assumed to be equal to the Open Space Existing Load 

Agriculture Reduction Required = Percent of the Agriculture Existing Load that must be reduced to meet the Agriculture LA = (Agriculture Existing Load – Agriculture LA)/( Agriculture Existing 
Load) 

Open Existing Load = Enterococcus bacteria loads discharged from Open Space land use categories in the watershed (i.e., open space, open recreation, water) assumed to be unlikely during 
dry weather conditions, or zero bacteria load during dry weather 

Open LA = Non-point source load allocation (LA) for discharges from Open Space land uses, assumed to be equal to the Open Space Existing Load 

Open Reduction Required = Percent of the Open Space Existing Load that must be reduced to meet the Open Space LA = (Open Space Existing Load – Open Space LA)/( Open Space 
Existing Load)
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TMDL IMPLEMENTATION PLAN 
The ultimate goal of the Implementation Plan is to restore the impaired beneficial uses of the waterbodies 
addressed by these TMDLs.  Restoring the impaired beneficial uses will be accomplished by achieving the TMDLs 
in the receiving waters, and the wasteload allocations (WLAs) for point sources and load allocations (LAs) for 
nonpoint sources.  The actions taken by the San Diego Water Board depends on the regulatory authority and the 
source.  The regulatory authorities and actions that the San Diego Water Board will use to compel the controllable 
sources to implement these TMDLs are as follows. 

(1)  Basin Plan Waste Discharge Prohibitions 

The San Diego Water Board may specify certain conditions or areas where the discharge of waste or certain types 
of waste is not permitted, known as “waste discharge prohibitions,” in the Basin Plan.41  Basin Plan waste 
discharge prohibitions that are applicable to the implementation of these TMDLs include the following: 

 The discharge of waste to waters of the state in a manner causing, or threatening to cause a condition of 
pollution, contamination or nuisance as defined in Water Code section 13050, is prohibited. 

 The discharge of waste to inland surface waters, except in cases where the quality of the discharge complies 
with applicable receiving water quality objectives, is prohibited.  Allowances for dilution may be made at the 
discretion of the Regional Board.  Consideration would include streamflow data, the degree of treatment 
provided and safety measures to ensure reliability of facility performance.  As an example, discharge of 
secondary effluent would probably be permitted if streamflow provided 100:1 dilution capability. 

 The dumping, deposition, or discharge of waste directly into waters of the state, or adjacent to such waters in 
any manner which may permit its being transported into the waters, is prohibited unless authorized by the 
Regional Board. 

 Any discharge to a storm water conveyance system that is not composed entirely of "storm water" is prohibited 
unless authorized by the Regional Board. [The federal regulations, 40 CFR 122.26(b)(13), define storm water 
as storm water runoff, snow melt runoff, and surface runoff and drainage. 40 CFR 122.26(b)(2) defines an illicit 
discharge as any discharge to a storm water conveyance system that is not composed entirely of storm water 
except discharges pursuant to a NPDES permit and discharges resulting from fire fighting activities.] [Section 
122.26 amended at 56 FR 56553, November 5, 1991; 57 FR 11412, April 2, 1992]. 

 The unauthorized discharge of treated or untreated sewage to waters of the state or to a storm water 
conveyance system is prohibited. 

Existing discharges are violating one or more of these of these Basin Plan prohibitions.  The existing Basin Plan 
prohibitions are consistent with the TMDLs, WLAs, and LAs.  If necessary, the San Diego Water Board may amend 
the Basin Plan to revise current waste discharge prohibitions or include new waste discharge prohibitions.  The 
controllable sources must comply with the Basin Plan waste discharge prohibitions. 

  

 
41 Authorized pursuant to Water Code section 13243 
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(2)  Waste Discharge Requirements 

The primary regulatory authority used by the San Diego Water Board to protect water resources and water quality 
in the San Diego Region is the issuance of waste discharge requirements (WDRs).42  The San Diego Water Board 
will issue, or revise and re-issue WDRs to point sources and/or nonpoint sources in the San Diego Region to be 
consistent with the TMDLs, WLAs, and LAs.  The controllable sources regulated under WDRs must comply with 
the requirements to be consistent with the TMDLs, WLAs, and LAs.  Specific San Diego Water Board actions with 
regard to WDRs for point sources and nonpoint sources are discussed in the following subsections. 

(A)  Point Sources 

The San Diego Water Board regulates discharges from point sources to surface waters with WDRs that 
implement federal NPDES regulations (NPDES requirements).  NPDES requirements must contain water 
quality-based effluent limitations (WQBELs) consistent with the assumptions and requirements of the WLAs of 
any applicable TMDL.43   

When developing WQBELs to be incorporated in to NPDES requirements, the following summarizes the 
requirements and assumptions included in the calculation of the TMDLs, WLAs, and LAs that should be 
considered: 

Numeric Targets 

 The numeric targets consist of the numeric WQOs from the Basin Plan and/or Ocean Plan and an 
allowable exceedance frequency.   

 The numeric targets for the wet weather TMDLs consist of the REC-1 single sample maximum WQOs 
and a 22 percent allowable exceedance frequency.   

 The numeric targets for dry weather TMDLs consist of the REC-1 30-day geometric metric mean WQOs 
and a 0 percent allowable exceedance frequency.   

 The TMDL calculations are based on either the single sample maximum WQO (for wet weather) or 30-
day geometric mean WQOs (for dry weather), but both the single sample maximum and 30-day geometric 
mean numeric WQOs and allowable exceedance frequencies must be met in the receiving waters. 

 The TMDLs, and in turn the WLAs for point sources and LAs for nonpoint sources, are assumed to be 
met when the numeric targets for all three indicator bacteria (fecal coliform, total coliform, and 
Enterococcus) are met in the receiving waters. 

  

 
42 Authorized pursuant to Water Code sections 13263 and 13264 

43 Code of Federal Regulations Title 40 section 122.44(d)(1)(vii)(B) 
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Critical Conditions 

 The mass-load based TMDLs were calculated under critical conditions consisting of flows generated 
during a critical wet year and estimation of existing and allowable loads at a critical location.   

 The flow from the critical wet year is a “worst case” annual wet weather flow and loading scenario.  Actual 
annual wet weather flow and loading will vary from year to year. 

 The mass-load based TMDLs calculated at the critical location are dependent on the flow, which can vary 
from year to year, but the numeric targets will not vary.  When the numeric targets are met in the receiving 
water, the TMDLs are assumed to be met. 

 The mass-load based TMDLs, WLAs, and LAs are calculated for the critical location, but the appropriate 
numeric targets (based on freshwater and/or saltwater REC-1 WQOs and allowable exceedance 
frequencies) must be met throughout the waterbodies addressed by these TMDLs.   

Linkage Analysis  

 The linkage analysis was performed by utilizing calibrated and validated models to predict flow from 
surface runoff and predict bacteria densities under the critical conditions (i.e., during the critical wet year 
at the critical location).  Existing mass loads and allowable mass loads (i.e., TMDLs) were calculated for 
each watershed.  The existing mass loads were calculated based on model-predicted flow and model-
predicted bacteria densities.  The allowable mass loads (i.e., TMDLs) were calculated based on model-
predicted flow and the numeric targets (i.e., numeric WQOs and allowable exceedance frequencies).   

 The wet weather existing mass loads and allowable mass loads (i.e., wet weather mass-load based 
TMDLs) are calculated assuming surface runoff is generated by rainfall from storm events and discharged 
from all land use categories to receiving waters. 

 The dry weather existing mass loads and allowable mass loads (i.e., dry weather mass-load based 
TMDLs) are calculated assuming surface runoff is generated only by anthropogenic activities and 
discharged from specific land use categories to receiving waters.  The possible contribution of subsurface 
or groundwater flows to bacteria loads in receiving waters during dry weather was not accounted for in 
any land use category. 

Allocations  

 Each mass-load based TMDL is allocated to known point sources and nonpoint sources.  Wasteload 
allocations (WLAs) are assigned to point sources, and load allocations (LAs) are assigned to nonpoint 
sources.  WLAs and LAs are the maximum load a source can discharge and still achieve the TMDL in the 
receiving water.   

 The TMDLs, and in turn the WLAs for point sources and LAs for nonpoint sources, are assumed to be 
met when the numeric targets are met in the receiving waters. 

 The sources were identified based on land use and grouped in to Municipal MS4, Caltrans MS4 (Caltrans), 
Agriculture, and Open Space categories.  The Municipal MS4 and Caltrans land use categories are point 
sources, and the Agriculture and Open Space land use categories are nonpoint sources. 

 Sources that are not identified are assumed to be assigned a zero allowable load as part of the mass-
load based TMDL (i.e., WLA = 0 or LA = 0).  In other words, discharges of pollutant loads from these 
sources are not expected or allowed as part of the TMDLs. 
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 Sources that are assigned an allowable load equal to the existing mass load as part of the mass-load 
based TMDL (i.e., WLA or LA = existing mass load) are not expected or allowed to increase their mass 
load in the future.  In other words, discharges of pollutant loads (i.e., flows and bacteria densities) from 
these sources are not allowed to increase. 

 The allocation of the dry weather mass-load based TMDLs assumes that no surface runoff discharge to 
receiving waters occurs from Caltrans, Agriculture, or Open Space land use categories (i.e., WLACaltrans = 
0, LAAgriculture = 0, and LAOpenSpace = 0), meaning the entire dry weather mass-load based TMDL (i.e., 
allowable mass load) is allocated to Municipal MS4 land use categories (i.e., WLAMS4 = TMDL) (see 
Tables 7-45 through 7-47). 

 The allocation of the wet weather mass-load based TMDLs assumes surface runoff discharge occurs from 
all land use categories, and allocated according to the following steps (see Tables 7-41 through 7-44): 

1) Sources are separated in to controllable and uncontrollable sources.  Discharges from Municipal MS4, 
Caltrans, and Agriculture land use categories are assumed to be controllable (i.e., subject to 
regulation), and discharges from Open Space land use categories are assumed to be uncontrollable 
(i.e., not subject to regulation). 

2) Because discharges from Open Space land use categories are uncontrollable (i.e., not subject to 
regulation), the LAs for Open Space land use categories are set equal to the existing mass loads 
calculated under the critical conditions. 

3) For discharges from controllable land use categories that do not contribute more than 5 percent of the 
total existing mass load for all three indicator bacteria, the WLA or LA is set equal to the existing mass 
loads from those land uses calculated under the critical conditions. 

4) After the WLAs and LAs are assigned based on steps 2 and 3, the remaining portion of the mass-load 
based TMDL is assigned to discharges from controllable land use categories that contribute more than 
5 percent of the total existing mass load for all three indicator bacteria.  The allowable mass load for 
each source (WLA or LA) is calculated based on the ratio of the existing mass loads from those sources 
relative to each other. 

Load Reductions 

 The load reductions required to meet the mass-load based TMDLs, WLAs, and LAs are based on reducing 
the loads compared to pollutant loads from 2001 to 2002. 

 Load reductions for each source are calculated based on the difference between the existing mass load 
and the mass-load based WLA or LA for each source (see Tables 7-41 through 7-47). 

 WLAs and LAs that are set equal to the existing mass loads do not require load reductions to be 
calculated, but this also means that existing mass loads from those sources cannot increase over time 
(i.e., pollutant loads should be less than or equal to pollutant loads relative to 2001 to 2002). 

 The load reductions needed to meet the WLAs for point sources and LAs for nonpoint sources are 
assumed to be achieved when the numeric targets are met in the receiving waters. 
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The persons identified as responsible for point source discharges causing or contributing to bacteria 
impairments at the beaches and creeks addressed in these TMDLs include: 

 Phase I MS4s,  

 Phase II MS4s,  

 Caltrans,  

 POTWs and wastewater collection systems, and  

 CAFOs.   

According to Tables 7-41 through 7-47, Municipal (Phase I and Phase II) MS4s and Caltrans are the only point 
sources that have been assigned WLAs.  POTWs,44 CAFOs, and any other unidentified point sources were 
not assigned WLAs, which is equivalent to being assigned a WLA of zero.  All these identified point sources 
are subject to NPDES regulations. 

In order for the WDRs, NPDES requirements, and discharges from these point sources to be consistent with 
the TMDLs and WLAs, the San Diego Water Board will issue or revise and re-issue the WDRs for these point 
sources as follows: 

(i) Phase I MS4s 

The TMDLs and Municipal MS4 WLAs, with respect to discharges from Phase I MS4s, will be implemented 
primarily by revising and re-issuing the existing NPDES requirements that have been issued for Phase I MS4 
discharges. 

The Phase I MS4s subject to these TMDLs are regulated under San Diego Water Board WDRs that implement 
NPDES requirements.45  The NPDES requirements regulating the Phase I MS4s include discharge prohibitions 
and receiving water limitations that are applicable to the implementation of these TMDLs, as summarized 
below: 

• Discharges from MS4s are subject to all Basin Plan prohibitions. 

• Discharges from MS4s that cause or contribute to the violation of water quality standards (designated 
beneficial uses and water quality objectives developed to protect beneficial uses) are prohibited. 

• Discharges into and from MS4s in a manner causing, or threatening to cause, a condition of pollution, 
contamination, or nuisance, in waters of the state are prohibited. 

• Effectively prohibit all types of non-storm water discharges into the MS4 unless such discharges are 
either authorized by separate NPDES requirements, or not prohibited (i.e., exempted) by the NPDES 
requirements regulating the MS4.  Exempted non-storm water discharges into the MS4 are not 
prohibited unless the discharge category is identified as a significant source of pollutants to waters of 
the United States. 

  

 
44 Not including Padre Dam, which has been allocated a fecal coliform TMDL based on the effluent limitations in the WDRs for Padre Dam 

45 Phase I MS4s in Orange County are regulated under San Diego Water Board Order No. R9-2002-0001 or subsequent orders; Phase I MS4s in San Diego 
County are regulated under San Diego Water Board Order No. R9-2007-0001 or subsequent orders. 
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The available data reported by the Phase I MS4s and the results of the technical TMDL analysis indicate that 
discharges into and from MS4s are in violation of the discharge prohibitions and receiving water limitations 
above.  Enforcement of the current discharge prohibitions and receiving water limitations is an action that the 
San Diego Water Board can immediately implement to compel the MS4s to reduce discharge of bacteria to 
the receiving waters.   

In addition to the discharge prohibitions and receiving water limitations, WQBELs consistent with the 
assumptions and requirements of the WLAs of any applicable TMDL must also be incorporated into the NPDES 
requirements.  The San Diego Water Board will revise and re-issue the WDRs and NPDES requirements for 
Phase I MS4s to incorporate the following: 

• WQBELs consistent with the requirements and assumptions of the Municipal MS4 WLAs.  WQBELs 
may be expressed as numeric effluent limitations, when feasible, and/or as a BMP program of 
expanded or better-tailored BMPs.46 

• If the WQBELs include a BMP program, periodic reporting requirements on BMP planning, 
implementation, and effectiveness in improving water quality at impaired beaches and creeks (i.e., 
progress reports).  Progress reports will also be required to include water quality monitoring results.  
Progress reports will be required as long as necessary to ensure that the beneficial uses of the 
impaired waterbodies have been restored and maintained. 

• Compliance schedule for Phase I MS4s to attain the MS4 WLAs and TMDLs in the receiving waters. 

The WQBELs will likely consist of receiving water limitations (based on the numeric targets) and require the 
implementation of a BMP program to achieve the TMDLs in the receiving waters.  The Phase I MS4s will be 
required to submit Bacteria Load Reduction Plans (BLRPs) or Comprehensive Load Reduction Plans (CLRPs) 
outlining a proposed BMP program that will be capable of achieving the necessary load reductions required to 
attain the TMDLs in the receiving waters, acceptable to the San Diego Water Board, within 18 months after 
the effective date of these TMDLs.47  The San Diego Water Board will require the BLRPs or CLRPs to be 
developed on a watershed or region wide scale.  The BLRPs or CLRPs should be developed and incorporated 
as part of the Watershed Runoff Management Programs required under the Phase I MS4 NPDES 
requirements.  Ideally, the Phase I MS4s and Caltrans will develop and coordinate the elements of their BLRPs 
or CLRPs together. 

If the receiving water limitations (based on the numeric targets) are met in the receiving waters, the assumption 
will be that the MS4s have met their WLAs.  If, however, the receiving water limitations are not being met in 
the receiving waters, the Phase I MS4s will be responsible for reducing their bacteria loads and/or 
demonstrating that controllable anthropogenic discharges from the Phase I MS4s are not causing the 
exceedances, as outlined below in the Monitoring for TMDL Compliance section below.   

(ii) Phase II MS4s 

The TMDLs and MS4 WLAs, with respect to discharges from Phase II MS4s, will be implemented primarily by 
requiring compliance with the existing general WDRs and NPDES requirements that have been issued for 
Phase II MS4 discharges.  Phase II MS4s are subject to regulation under State Water Board general WDRs 
implementing NPDES requirements.48 

  

 
46 Code of Federal Regulations Title 40 section 122.44(k)(2)&(3) 

47 The effective date is the date the Office of Administrative Law approves this Basin Plan amendment. 
48 Phase II MS4s in the San Diego Region are subject to regulation under State Water Board Order No. 2003-0005-DWQ, or subsequent 

orders. 
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Owners and operators of Phase II MS4s in the watersheds subject to these TMDLs, identified by the San Diego 
Water Board as significant sources of bacteria discharging to the receiving waters and/or Phase I MS4s, will 
be required to submit a Notice of Intent49 to comply with the NPDES requirements in the State Water Board 
general WDRs as soon as possible after the effective date of these TMDLs.50  Once enrolled under the general 
WDRs, Phase II MS4 owners and operators are required to comply with the provisions of the State Water 
Board general WDRs and NPDES requirements to reduce the discharge of bacteria as specified in their 
Stormwater Management Plans/Programs (SWMPs). 

For any individual Phase II MS4s that are identified as a significant source of pollutants, the San Diego Water 
Board may also issue individual WDRs requiring the implementation of WQBELs that are consistent with the 
requirements and assumptions of the Municipal MS4 WLAs.  Upon issuance of such individual WDRs by the 
San Diego Water Board, the State Water Board general WDRs for Phase II MS4s shall no longer regulate the 
affected individual Phase II MS4s.51 

Similarly, for any category of Phase II MS4s that are identified as a significant source of pollutants, the San 
Diego Water Board may issue general WDRs requiring the implementation of WQBELs that are consistent 
with the requirements and assumptions of the Municipal MS4 WLAs above.  Upon issuance of such general 
WDRs by the San Diego Water Board, the State Water Board general WDRs for Phase II MS4s shall no longer 
regulate the affected category of Phase II MS4s.52 

In the event that the San Diego Water Board issues individual or general WDRs for Phase II MS4s in the San 
Diego Region, the WQBELs will likely consist of receiving water limitations (based on the numeric targets) and 
require the implementation of a BMP program to achieve the TMDLs in the receiving waters.  The Phase II 
MS4s will likely be required to submit Bacteria Load Reduction Plans (BLRPs) or Comprehensive Load 
Reduction Plans (CLRPs) outlining a proposed BMP program that will be capable of achieving the necessary 
load reductions required to attain the TMDLs in the receiving water, acceptable to the San Diego Water Board.  
When and where possible, the San Diego Water Board will require the BLRPs or CLRPs to be developed on 
a watershed or region wide scale and have the Phase II MS4 BMP programs coordinate with the BMPs 
programs for Phase I MS4s and Caltrans. 

If the receiving water limitations (based on the numeric targets) are met in the receiving waters, the assumption 
will be that the Phase II MS4s have met their WLAs.  If, however, the receiving water limitations are not being 
met in the receiving waters and one or more Phase II MS4 dischargers are identified as sources of bacteria 
causing exceedances, the specific Phase II MS4s will be responsible for reducing their bacteria loads and/or 
demonstrating that controllable anthropogenic discharges from those specific Phase II MS4s are not causing 
the exceedances, as outlined below in the Monitoring for TMDL Compliance section below.   

(iii) Caltrans 

The TMDLs and Caltrans WLAs will be implemented primarily by revising and re-issuing the existing NPDES 
requirements that have been issued for Caltrans discharges. 

Caltrans is regulated under State Water Board general WDRs that implement NPDES requirements.53  The 
San Diego Water Board will request the State Water Board to revise and re-issue the WDRs and NPDES 
requirements to incorporate the following for Caltrans discharges in the San Diego Region: 

• WQBELs consistent with the requirements and assumptions of the Caltrans WLAs.  WQBELs may 
be expressed as numeric effluent limitations, when feasible, and/or as a BMP program of expanded 
or better-tailored BMPs.54 

 
49 The Notice of Intent, or NOI, is attachment 7 to Order No. 2003-0005-DWQ. 
50 The effective date is the date the Office of Administrative Law approves this Basin Plan amendment. 
51 As authorized under State Water Board Order No. 2003-0005-DWQ, section G. 
52 Ibid. 
53 Caltrans is subject to regulation under State Water Board Order No. 99-06-DWQ, and subsequent orders. 
54 Code of Federal Regulations Title 40 section 122.44(k)(2)&(3) 
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• If the WQBELs include a BMP program, periodic reporting requirements on BMP planning, 
implementation, and effectiveness in improving water quality at impaired beaches and creeks (i.e., 
progress reports).  Progress reports will also be required to include water quality monitoring results.  
Progress reports will be required as long as necessary to ensure that the beneficial uses of the 
impaired waterbodies have been restored and maintained. 

• Compliance schedule for Caltrans to attain the Caltrans WLAs and TMDLs in the receiving waters. 

The WQBELs will likely consist of receiving water limitations (based on the numeric targets) and require the 
implementation of a BMP program to achieve TMDLs in the receiving waters.  Caltrans will be required to 
submit Bacteria Load Reduction Plans (BLRPs) or Comprehensive Load Reduction Plans (CLRPs) outlining a 
proposed BMP program that will be capable of attaining the TMDLs in the receiving waters, acceptable to the 
San Diego Water Board, within 18 months after the effective date of these TMDLs.55  The San Diego Water 
Board will require the BLRPs or CLRPs to be developed on a watershed or region wide scale.  Ideally, Caltrans 
and the Phase I MS4s will develop and coordinate the elements of their BLRPs or CLRPs together. 

If the receiving water limitations (based on the numeric targets) are met in the receiving waters, the assumption 
will be that Caltrans has met its WLAs.  If, however, the receiving water limitations are not being met in the 
receiving waters, and Caltrans MS4s are identified as a source of bacteria causing exceedances, Caltrans will 
be responsible for reducing its bacteria loads and/or demonstrating that controllable anthropogenic discharges 
from the Caltrans MS4s are not causing the exceedances, as outlined below in the Monitoring for TMDL 
Compliance section below.   

(iv) Publicly Owned Treatment Works and Wastewater Collection Systems 

The TMDLs, with respect to discharges from POTWs and wastewater collection systems, will be implemented 
primarily by requiring compliance with any existing individual and/or general WDRs and NPDES requirements 
that have been issued.  POTWs are subject to regulation under individual WDRs that implement NPDES 
requirements.  Wastewater collection systems are subject to regulation under general WDRs issued by the 
State Water Board and San Diego Water Board.56 

Because POTWs and wastewater collection systems have been assigned WLAs of zero,57 no discharges of 
bacteria are expected or allowed under the wet weather TMDLs or dry weather TMDLs.  If discharges of 
bacteria from POTWs and/or wastewater collection systems do occur as a result of sanitary sewer overflows 
and result in WQO exceedances, these exceedances will not apply to the compliance status of other 
dischargers. 

If necessary, individual WDRs for POTWs and/or the San Diego Water Board WDRs for wastewater collection 
systems can be revised to require more aggressive monitoring, maintenance, and repair schedules to ensure 
discharges of bacteria wasteloads to surface waters are eliminated. 

  

 
55 The effective date is the date the Office of Administrative Law approves this Basin Plan amendment. 
56 State Water Board Order No. 2006-0003-DWQ and San Diego Water Board Order No. R9-2007-0005 
57 With the exception of Padre Dam, which has a fecal coliform mass-load based WLA that is calculated based on  

numeric effluent limitations derived from the REC-1 WQOs in the Basin Plan. 
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(v) Concentrated Animal Feeding Operations 

The TMDLs, with respect to discharges from CAFOs, will be implemented primarily by requiring compliance 
with any existing individual and/or general WDRs and NPDES requirements that have been issued.  CAFOs 
that discharge to surface waters are subject to regulation under general WDRs that implement NPDES 
requirements. 

Because CAFOs have been assigned WLAs of zero, no discharges of bacteria are expected or allowed under 
the wet weather TMDLs or dry weather TMDLs. 

If necessary, the general WDRs and NPDES requirements for CAFOs can be revised to require more 
aggressive monitoring, maintenance, and repair schedules to ensure discharges of bacteria wasteloads to 
surface waters are minimized and/or eliminated. 

(vi) Other Unidentified Point Sources 

Unidentified point sources have not been assigned WLAs, which is equivalent to being assigned a WLA of 
zero.  No discharges of bacteria are expected or allowed from unidentified point sources under the wet weather 
TMDLs or dry weather TMDLs. 

Therefore, the TMDLs, with respect to discharges from unidentified point sources to surface waters, will be 
implemented primarily by issuing WDRs implementing NPDES requirements, or requiring the point sources to 
cease their discharges. 

(B)  Nonpoint Sources 

The persons identified as responsible for controllable nonpoint source bacteria discharges causing or 
contributing to bacteria impairments at the beaches and creeks in these watersheds include the owners and 
operators of the following: 

 agricultural facilities,  

 nurseries,  

 dairy/intensive livestock facilities,  

 horse ranches,  

 manure composting and soil amendment operations not regulated by NPDES requirements, and  

 individual septic systems.   

Agriculture (including nurseries), dairy/livestock, and horse ranch land uses (collectively called “agriculture” 
land uses) are controllable nonpoint sources that have been assigned LAs, as shown in Tables 7-41 through 
7-47.  Manure composting operations, soil amendment operations, and individual septic systems that are not 
part of agriculture land uses, and any other unidentified controllable nonpoint sources were not assigned LAs, 
which is equivalent to being assigned a LA of zero.  Any controllable nonpoint source that has not been 
assigned a LA or has a LA of zero is not expected or allowed to discharge a pollutant load as part of the TMDL. 

Controllable nonpoint source discharges are present in most watersheds, however, in only four watersheds do 
these discharges require load reductions to meet the Agriculture LAs.  These watersheds are the Lower San 
Juan HSA, San Luis Rey HU, San Marcos HA, and San Dieguito HU watersheds (see Tables 7-41 through 7-
44). 
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If individual or general WDRs are developed and issued to controllable nonpoint sources, the WDRs should 
incorporate one or more the following: 

• Effluent limitations that are consistent with the requirements and assumptions of the nonpoint source 
LAs.  Effluent limitations should be expressed as numeric effluent limitations, if feasible, and/or as a 
BMP program. 

• Periodic reporting requirements on BMP planning, implementation, and effectiveness in improving the 
water quality of discharges from the nonpoint source (i.e., progress reports).  Progress reports will 
also be required to include water quality monitoring results.  Progress reports will be required as long 
as necessary to ensure that the beneficial uses of the impaired waterbodies have been restored and 
maintained. 

• Compliance schedule and/or implementation milestones. 

The San Diego Water Board will work with the nonpoint source dischargers and/or stakeholders when 
developing the WDRs.  When and where possible, the San Diego Water Board will have the nonpoint source 
BMP programs coordinate with the BMPs programs for Phase I MS4s and Caltrans. 

If the receiving water limitations (based on the numeric targets) are met in the receiving waters, the assumption 
will be that controllable nonpoint sources have met their LAs.  If, however, the receiving water limitations are 
not being met in the receiving waters, and one or more controllable nonpoint source dischargers are identified 
as sources of bacteria causing exceedances, the San Diego Water Board may regulate those identified 
nonpoint sources, as needed, with WDRs or other enforcement actions, and those nonpoint sources will be 
responsible for reducing their bacteria loads and/or demonstrating that discharges from those nonpoint sources 
are not causing the exceedances, as outlined below in the Monitoring for TMDL Compliance section below.   

(3)  Conditional Waivers of Waste Discharge Requirements 

There are several types of point source discharges to land, as well as nonpoint source discharges to land and 
surface waters that may not have an adverse affect on the quality of the waters of the state, and/or are not readily 
amenable to regulation under WDRs.  For these types of discharge, the San Diego Water Board has the authority 
to issue conditional waivers of WDRs.58 

There are controllable nonpoint source land uses (agriculture, horse ranches, and dairies/intensive livestock) that 
were identified in 8 watersheds that are contributing to the bacteria impairments.  Four of the 8 watersheds were 
identified as requiring load reductions (Lower San Juan HSA, San Luis Rey HU, San Marcos HA, and San Dieguito 
HU) to meet the assigned wet weather Agriculture LAs.   

In general, the San Diego Water Board utilizes conditional waivers of WDRs to address the discharges from 
controllable nonpoint sources.  Development and enforcement of waiver conditions that are protective of water 
quality will likely be sufficient to implement the Agriculture LAs.  The controllable nonpoint sources eligible for 
conditional waivers must comply with the conditions of the waiver to be consistent with the TMDLs and Agriculture 
LAs.  Controllable nonpoint sources that do not comply with the waiver conditions are no longer eligible for the 
waiver and must either come into compliance with the waiver conditions, become regulated under WDRs, or cease 
any discharge of wastes to waters of the state. 

  

 

58 Authorized pursuant to Water Code section 13269 
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Currently, discharges from these controllable nonpoint sources may be eligible for one of the general conditional 
waivers of WDRs, which are currently provided in the Basin Plan.59  Conditional waivers of WDRs may not exceed 
5 years in duration, but may be revised and renewed, or may be terminated at any time.60  The San Diego Water 
Board will implement the conditional waivers of WDRs applicable to the Agriculture land uses to be consistent 
with the TMDLs and Agriculture LAs.   

Because the conditional waivers of WDRs that may be utilized to implement the Agriculture LAs are contained in 
the Basin Plan, any revision of the conditions will require a Basin Plan amendment.  If needed, the San Diego 
Water Board may amend the Basin Plan to remove these conditional waivers of WDRs from the Basin Plan and 
re-issue the conditional waivers of WDRs as a general order to reduce the administrative requirements for revising 
waiver conditions. 

As required, the effectiveness of the conditional waivers of WDRs must be evaluated at least once every 5 years.  
If the conditions in the waivers of WDRs are not sufficient to implement the TMDLs and Agriculture LAs, the San 
Diego Water Board will amend the waiver conditions to include more stringent conditions, including, but not limited 
to, additional BMP implementation, monitoring, and/or reporting. 

If a conditional waiver of WDRs no longer appears to be effective in protecting water quality from discharges from 
specific nonpoint source facilities or category of nonpoint source facilities, the waiver may be terminated.  For 
nonpoint source facilities that are no longer eligible for a conditional waiver of WDRs, they will need to be regulated 
under WDRs, or cease any discharges of waste to waters of the state. 

(4) Enforcement Actions 

The San Diego Water Board shall consider enforcement actions, as necessary, for any discharger failing to comply 
with applicable waiver conditions, WDRs, or Basin Plan waste discharge prohibitions.61  Enforcement actions can 
also be taken, as necessary, to control the discharge of bacteria to impaired beaches and creeks, to attain 
compliance with the assumptions and requirements of the TMDLs, WLAs, and LAs.   

In order for implementation of the TMDLs to begin as soon as possible, the San Diego Water Board may issue 
enforcement actions, in lieu of or before revising and re-issuing general WDRs and NPDES requirements, for 
Phase I MS4s and Caltrans, directing them to begin implementing additional measures to restore compliance with 
the bacteria WQOs.  Enforcement actions may also be issued to require the submission of Bacteria Load 
Reduction Plans (BLRPs) or Comprehensive Load Reduction Plans (CLRPs) to the San Diego Water Board within 
18 months after the effective date of these TMDLs,62 or sooner.  The San Diego Water Board will require the 
BLRPs or CLRPs to be developed on a watershed or region wide scale. 

The San Diego Water Board will also issue enforcement actions, as necessary, to any other discharger that is 
identified by the San Diego Water Board and/or other parties as a significant source causing or contributing to the 
bacteria impairments in the waterbodies addressed in these TMDLs. 

  

 
59 The current general conditional waivers in the Basin Plan were adopted under San Diego Water Board Resolution No. R9-2007-

0104.  These waivers will expire December 31, 2012.  Conditional Waiver No. 3 (Animal Operations) and Conditional Waiver No. 4 
(Agriculture and Nursery Operations) may be utilized to implement the Agriculture LAs.  Future iterations of these conditional 
waivers may be issued in a separate implementing order and removed from the Basin Plan. 

60 Pursuant to Water Code section 13269(a)(2) 
61 Authorized pursuant to Water Code sections 13300-13304, 13308, 13350, 13385, and/or 13399 
62 The effective date is the date the Office of Administrative Law approves this Basin Plan amendment. 
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(5) Investigative Orders 

The San Diego Water Board has the authority to require any state or local agency to investigate and report on 
any technical factors involved in water quality control or to obtain and submit analyses of water.63  The San Diego 
Water Board has the authority to require technical or monitoring program reports from persons who have 
discharged or are discharging waste that could affect the quality of the waters in the San Diego Region.64  The 
San Diego Water Board also has the authority to establish monitoring and recordkeeping requirements for 
discharges regulated under NPDES requirements.65 

Investigative orders may be issued requiring the submission of Bacteria Load Reduction Plans (BLRPs) or 
Comprehensive Load Reduction Plans (CLRPs), acceptable to the San Diego Water Board, within 18 months 
after the effective date of these TMDLs,66 or sooner.  The San Diego Water Board will require the BLRPs or 
CLRPs to be developed on a watershed or region wide scale.  The San Diego Water Board may require the Phase 
I MS4s and Caltrans to develop and coordinate the elements of their BLRPs or CLRPs together.  The BLRPs or 
CLRPs will be incorporated into the WDRs and NPDES requirements. 

The San Diego Water Board may issue subsequent investigative orders to confirm items in the BLRPs or CLRPs. 
The BLRPs or CLRPs must be capable of achieving the WLAs for the bacteria TMDLs.  The CLRPs must also be 
capable of restoring the beneficial uses in receiving waters for other impairing pollutants in the watershed, and 
achieving the goals and objectives of any other water quality improvement projects included in the CLRPs within 
the time frame of the compliance schedule. 

The San Diego Water Board will also issue investigative orders requiring BLRPs or CLRPs, or other technical or 
monitoring program reports, as necessary, to any other discharger that is identified by the San Diego Water Board 
or other parties as a significant source causing or contributing to the bacteria impairments in the waterbodies 
addressed in these TMDLs. 

 (6) Basin Plan Amendments 

As the implementation of these TMDLs progress, the San Diego Water Board recognizes that revisions to the 
Basin Plan may be necessary in the future.  The San Diego Water Board will initiate a Basin Plan amendment 
project to revise the requirements and/or provisions for implementing these TMDLs within 5 years from the 
effective date of this Basin Plan amendment or earlier if all the following conditions are met: 

• Sufficient data are collected to provide the basis for the Basin Plan amendment. 

• A report is submitted to the San Diego Water Board documenting the findings from  
the collected data. 

• A request is submitted to the San Diego Water Board with specific revisions proposed  
to the Basin Plan, and the documentation supporting such revisions. 

The San Diego Water Board will work with the project proponents to ensure that the data and documentation will 
be adequate for the initiation of the Basin Plan amendment.  The San Diego Water Board staff will be responsible 
for taking the Basin Plan amendment project through the administrative and regulatory processes for adoption by 
the San Diego Water Board, and approval by the State Water Board, OAL, and USEPA. 

  

 
63 Authorized pursuant to Water Code section 13225 
64 Authorized pursuant to Water Code section 13267 
65 Authorized pursuant to Water Code section 13383 
66 The effective date is the date the Office of Administrative Law approves this Basin Plan amendment. 
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If no Basin Plan amendment has been initiated within 5 years of the effective date of this TMDL Basin Plan 
amendment, and the Executive Officer determines, with Regional Board concurrence, that insufficient data exist 
to support the initiation of a Basin Plan amendment, a subsequent Basin Plan amendment to revise the 
requirements and/or provisions for the implementation of these TMDLs will not be initiated until the Executive 
Officer determines the conditions specified above are met. 

(7) Other Actions 

For these TMDLs, the San Diego Water Board shall recommend that the State Water Board assign a high priority 
to awarding grant funding67 for projects to implement the bacteria TMDLs.  Special emphasis will be given to 
projects that can achieve quantifiable bacteria load reductions consistent with the specific bacteria TMDLs, WLAs, 
and LAs. 

Implementation of these TMDLs by the San Diego Water Board should not require any special studies to be 
conducted by the dischargers or other entities.  The San Diego Water Board, however, will encourage and support 
any special studies proposed and undertaken by the dischargers or other entities that will provide information to 
refine and improve the implementation of these TMDLs.  The San Diego Water Board may develop agreements 
(e.g., a Memorandum of Understanding) with one or more entities to support and use the findings from any special 
studies that may be conducted.  Proposing a special study project and initiating an agreement with the San Diego 
Water Board to use the results of the study to modify this TMDL Implementation Plan is the responsibility of the 
project proponent(s). 

(i) Monitoring for TMDL Compliance and Compliance Assessment 

An essential component of implementation is water quality monitoring.  Monitoring is needed to evaluate the 
progress toward attainment of the TMDLs and restoring the beneficial uses in the receiving waters.  When all 
discharges from controllable sources meet their assigned WLAs and LAs, and the numeric targets (i.e., numeric 
WQOs and allowable exceedance frequencies) are also met in the receiving waters, , compliance with the TMDLs 
will be achieved.  Additionally, sufficient water quality data are necessary to support the removal of a waterbody 
from the 303(d) List.  Water quality data can also be used identify additional regulatory actions that may need to 
be implemented by the San Diego Water Board to restore and protect beneficial uses.   

Monitoring for compliance will initially be conducted by the Phase I MS4s and Caltrans.  The minimum components 
for any monitoring program that will be used to evaluate progress toward attainment of the TMDLs should include 
the following: 

• For beaches addressed by these TMDLs, monitoring locations should consist of, at a minimum, the same 
locations used to collect data required under MS4 NPDES monitoring requirements and beach monitoring 
for Health and Safety Code section 115880.68  If exceedances of the receiving water limitations are 
observed in the monitoring data, additional monitoring locations and/or other source identification 
methods must be implemented to identify the sources causing the exceedances.  The additional 
monitoring locations and/or other source identification methods must also be used to demonstrate that 
the bacteria loads from the identified sources have been addressed and are no longer causing 
exceedances in the receiving waters. 

  

 

67 The State Water Board administers the awarding of grants funded from Proposition 13, Proposition 50, Clean Water Act section 
319(h) and other federal appropriations to projects that can result in measurable improvements in water quality, watershed 
condition, and/or capacity for effective watershed management.  Many of these grant fund programs have specific set-asides for 
expenditures in the areas of watershed management and TMDL project implementation for non-point source pollution. 

68 Commonly referred to as AB 411 monitoring 
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• For creeks addressed by these TMDLs, monitoring locations should consist of, at a minimum, a location 
at or near the mouth of the creek (e.g., Mass Loading Station or Mass Emission Station) and one or more 
locations upstream of the mouth (e.g., Watershed Assessment Stations).  If exceedances of the receiving 
water limitations are observed in the monitoring data, additional monitoring locations and/or other source 
identification methods must be implemented to identify the sources causing the exceedances.  The 
additional monitoring locations and/or other source identification methods must also be used to 
demonstrate that the bacteria loads from the identified sources have been addressed and are no longer 
causing exceedances in the receiving waters. 

• Because there are dry weather and wet weather TMDLs, monitoring under both conditions is needed.  
Wet weather69 monitoring should occur at least once within 24 hours of the end of a storm event70 that 
occurs during the rainy season (i.e., October 1 through April 30).  Dry weather71 monitoring should occur 
at least on a monthly basis, and may be required more often during the summer months (e.g., weekly) 
when the REC-1 and REC-2 beneficial uses occur most frequently in the creeks and at the beaches.   

Compliance with the TMDLs, WLAs, and LAs will be assessed primarily by comparing receiving water indicator 
bacteria results from the monitoring locations outlined above with receiving water limitations expressed in terms 
of the appropriate numeric REC-1 WQOs and allowable exceedance frequencies of the appropriate numeric REC-
1 WQOs.  The appropriate numeric WQOs and allowable exceedance frequencies are dependent upon the type 
of receiving water (i.e., beach or creek) and weather conditions (i.e., dry weather or wet weather), as shown in 
Tables 7-48 and 7-49. 

Table 7-48. Receiving Water Limitations for Beaches 

 Wet Weather Days a Dry Weather Days b 

Indicator Bacteria 

Wet Weather 
Numeric 

Objective c 
(MPN/100mL) 

Wet Weather 
Allowable 

Exceedance d 
Frequency 

Dry Weather 
Numeric 

Objective e 
(MPN/100mL) 

Dry Weather 
Allowable 

Exceedance 
Frequency 

Fecal Coliform 400 22% 200 0% 
Total Coliform 10,000 22% 1,000 0% 
Enterococcus 104 22% 35 0% 

a. Wet weather days defined as days with rainfall events of 0.2 inches or greater and the following 72 hours. 

b. Dry weather days defined as days with less than 0.2 inch of rainfall observed on each of the previous 3 days. 

c. Wet weather numeric objectives based on the single sample maximum water quality objectives in the California Ocean 
Plan (2005).  Compliance with the wet weather TMDLs in the receiving water is based on the frequency that the wet 
weather days in any given year exceed the wet weather numeric objective, but 30-day geometric mean must also be met. 

d. The wet weather allowable exceedance frequency is set at 22%. In the calculation of the wet weather TMDLs, the San 
Diego Regional Board chose to apply the 22 percent allowable exceedance frequency as determined for Leo Carillo 
Beach in Los Angeles County.  At the time the wet weather watershed model was developed, the 22 percent exceedance 
frequency from Los Angeles County was the only reference beach exceedance frequency available.  The 22 percent 
allowable exceedance frequency used to calculate the wet weather TMDLs is justified because the San Diego Region 
watersheds’ exceedance frequencies will likely be close to the value calculated for Leo Carillo Beach, and is consistent 
with the exceedance frequency that was applied by the Los Angeles Regional Board. 

e Dry weather numeric objectives based on the 30-day geometric mean water quality objectives in the California Ocean 
Plan (2005).  Compliance with the dry weather TMDLs in the receiving water is based on the frequency that the dry 
weather days in any given year exceed the dry weather numeric objective. 

  

 
69 Defined as days with a storm with at least 0.2 inches of rainfall and the 72 hour period after the storm event 
70 The end of a storm event is when there is no more precipitation 
71 Defined as days with less than 0.2 inches of rainfall on each of the previous three days 
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Table 7-49. Receiving Water Limitations for Creeks 

 Wet Weather Days a Dry Weather Days b 

Indicator Bacteria 

Wet Weather 
Numeric 

Objective c 
(MPN/100mL) 

Wet Weather 
Allowable 

Exceedance d 
Frequency 

Dry Weather 
Numeric 

Objective e 
(MPN/100mL) 

Dry Weather 
Allowable 

Exceedance 
Frequency 

Fecal Coliform 400 22% 200 0% 
Enterococcus 61 (104) f 22% 33 0% 

a. Wet weather days defined as days with rainfall events of 0.2 inches or greater and the following 72 hours. 

b. Dry weather days defined as days with less than 0.2 inch of rainfall observed on each of the previous 3 days. 

c. Wet weather numeric objectives based on the single sample maximum (or equivalent) water quality objectives in the Water Quality 
Control Plan for the San Diego Basin (1994).  Compliance with the wet weather TMDLs in the receiving water is based on the 
frequency that the wet weather days in any given year exceed the wet weather numeric objective, but 30-day geometric mean must 
also be met. 

d. The wet weather allowable exceedance frequency is set at 22%.  In the calculation of the wet weather TMDLs, the San Diego 
Regional Board chose to apply the 22 percent allowable exceedance frequency as determined for Leo Carillo Beach in Los Angeles 
County.  At the time the wet weather watershed model was developed, the 22 percent exceedance frequency from Los Angeles 
County was the only reference beach exceedance frequency available.  The 22 percent allowable exceedance frequency used to 
calculate the wet weather TMDLs is justified because the San Diego Region watersheds’ exceedance frequencies will likely be close 
to the value calculated for Leo Carillo Beach, and is consistent with the exceedance frequency that was applied by the Los Angeles 
Regional Board. 

e. Dry weather numeric objectives based on the 30-day geometric mean (or equivalent) water quality objectives in Water Quality 
Control Plan for the San Diego Basin (1994).  Compliance with the dry weather TMDLs in the receiving water is based on the 
frequency that the dry weather days in any given year exceed the dry weather numeric objective. 

f. A wet weather numeric objective for Enterococcus of 104 MPN/100mL may be applied as a receiving water limitation for creeks, 
instead of 61 MPN/100mL, if one or more of the creeks addressed by these TMDLs (San Juan Creek, Aliso Creek, Tecolote Creek, 
Forrester Creek, San Diego River, and/or Chollas Creek) is designated with a “moderately to lightly used area” or less frequent 
usage frequency in the Basin Plan.  Otherwise, the wet weather numeric objective of 61 MPN/100mL for Enterococcus will be used 
to assess compliance with the wet weather allowable exceedance frequency. 

At the end of the TMDL Compliance Schedules, which are given in the following section, the receiving waters 
must meet the receiving water limitations above to be considered in compliance with these TMDLs, WLAs, and 
LAs.  Determination of compliance with the TMDLs will be assessed differently for dry weather and wet weather 
as follows: 

1. Compliance with Dry Weather TMDLs:  At the end of the dry weather TMDL compliance schedule, the 
bacteria densities in the receiving waters for all dry weather days72 must be less than or equal to the 30-
day geometric mean REC-1 WQOs 100 percent of the time (i.e., dry weather days in a 30-day period shall 
not exceed the 30-day geometric mean REC-1 WQOs more than 0 percent of the time).  In addition, the 
bacteria densities must be consistent with the single sample maximum REC-1 WQOs in the Ocean Plan 
for beaches, and the Basin Plan for creeks. 

The method and number of samples needed for calculating the 30-day geometric mean should be 
consistent with the number of samples required by the Ocean Plan for beaches, and the Basin Plan for 
creeks.  Analysis of the monitoring results should also be consistent with the methods given in the Water 
Quality Control Policy For Developing California’s Clean Water Act Section 303(d) List.  

  

 
72 Defined as days with less than 0.2 inches of rainfall on each of the previous three days 
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Because the dry weather TMDLs are assigned entirely to the Municipal MS4s as WLAs, the Municipal 
MS4s are assumed to be the only source of bacteria during dry weather (i.e., dry weather TMDL = MS4 
WLA).  Discharges from other controllable sources (i.e., Caltrans, Agriculture) during dry weather are not 
expected and/or not allowed (i.e., WLA = 0 or LA = 0).  If at the end of the dry weather TMDL compliance 
schedule the receiving waters exceed the 30-day geometric mean REC-1 WQOs more than 0 percent of 
the time, the municipal Phase I MS4s are responsible for demonstrating their discharges into the receiving 
waters are not causing the exceedances, or they will be considered out of compliance.  If controllable 
sources other than the Phase I MS4s are identified as causing the exceedances, and the Phase I MS4s 
have demonstrated they are not causing or contributing to the exceedances, the Phase I MS4s will not 
be considered out of compliance. 

The Phase I MS4s may demonstrate that their discharges are not causing the exceedances in the 
receiving waters by providing data from their discharge points to the receiving waters, by providing data 
collected at jurisdictional boundaries, and/or by using other methods accepted by the San Diego Water 
Board.  Otherwise, at the end of the dry weather TMDL compliance schedule, the municipal Phase I MS4s 
will be held responsible and considered out of compliance unless other information or evidence indicates 
another controllable or uncontrollable source is responsible for the exceedances in the receiving waters.  
If controllable sources other than discharges from the municipal Phase I MS4s are identified before or 
after the end of the dry weather TMDL Compliance Schedule as causing the exceedances, those 
controllable sources will be responsible for reducing their bacteria loads and/or demonstrating that 
discharges from those sources are not causing the exceedances.  The San Diego Water Board shall 
implement additional actions (e.g., issue enforcement actions, amend existing NPDES requirements or 
conditional waivers), as needed, to bring all controllable sources into compliance with the dry weather 
TMDLs. 

2. Compliance with Wet Weather TMDLs:  At the end of the wet weather TMDL compliance schedule, the 
bacteria densities in the receiving waters for all wet weather days73 cannot exceed the single sample 
maximum REC-1 WQOs more than the allowable exceedance frequency.  In addition, the bacteria 
densities must be less than or equal to the 30-day geometric mean REC-1 WQOs 100 percent of the time 
(i.e., both dry and wet weather days in a 30-day period shall not exceed the 30-day geometric mean REC-
1 WQOs more than 0 percent of the time). 

As described in the minimum monitoring components above, wet weather samples should be collected 
within 24 hours of the end of a storm event that occurs during the rainy season (i.e., October 1 through 
April 30).  At least one wet weather sample per storm is expected to be collected for each waterbody in 
each watershed (i.e., Pacific Ocean shoreline, creek mouth, and/or creek).  Because of the many issues 
related to collecting wet weather samples from multiple sites within a short time frame, dischargers are 
expected to develop a wet weather monitoring and sampling approach in their BLRPs or CLRPs.  If only 
one sample is collected for a storm event, the bacteria density for every wet weather day associated with 
that storm event shall be equal to the results from that one sample.  If more than one sample is collected 
for a storm event, but not on a daily basis, the bacteria density for all the wet weather days not sampled 
shall be equal to the highest bacteria density result reported from samples collected.   The exceedance 
frequency shall be calculated by dividing the number of wet weather days that exceed the single sample 
maximum REC-1 WQOs by the total number of wet weather days during the rainy season.  If at the end 
of the wet weather TMDL Compliance Schedule the receiving waters exceed the single sample maximum 
REC-1 WQOs more than the allowable exceedance frequency, all controllable sources are responsible 
for demonstrating their discharges into the receiving waters are not causing the exceedances, or they will 
be considered out of compliance.   

  

 
73 Defined as days with a storm with at least 0.2 inches of rainfall and the 72 hour period after the storm event 
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The data collected for compliance with the dry weather TMDLs, described above, shall be used in addition 
to the data collected for wet weather with the wet weather TMDLs to calculate the wet weather 30-day 
geometric mean.  If at the end of the wet weather TMDL Compliance Schedule the receiving waters 
exceed the 30-day geometric mean REC-1 WQOs at any time, all controllable sources are responsible 
for demonstrating their discharges into the receiving waters are not causing the exceedances, or they will 
be considered out of compliance.   

Because the Phase I MS4s are located at the base of the watersheds and have been identified as the 
most significant controllable source of bacteria, the municipal Phase I MS4s will have the primary 
responsible for monitoring the receiving waters.  Caltrans will also have monitoring responsibilities.  Phase 
II MS4s, agricultural dischargers, and other sources that are identified as significant sources (i.e., causing 
or contributing to exceedances in the receiving waters) will also be responsible for monitoring the receiving 
waters.  The municipal Phase I MS4s and other dischargers are responsible for reducing their bacteria 
loads and/or demonstrating their discharges into the receiving waters are not causing the exceedances.   

The municipal MS4s may demonstrate that their discharges are not causing the exceedances in the 
receiving waters by providing data from their discharge points to the receiving waters, by providing data 
collected at jurisdictional boundaries, and/or by using other methods accepted by the San Diego Water 
Board.  Otherwise, at the end of the wet weather TMDL compliance schedule, the municipal Phase I MS4s 
will be held responsible and considered out of compliance unless other information or evidence indicates 
another controllable or uncontrollable source is responsible for the exceedances in the receiving waters.  
If controllable sources other than discharges from the municipal Phase I MS4s are identified before or 
after the end of the wet weather TMDL Compliance Schedules as causing the exceedances, those 
controllable sources will be responsible for reducing their bacteria loads and/or demonstrating that 
discharges from those sources are not causing the exceedances.  If controllable sources other than the 
Phase I MS4s are identified as causing the exceedances, and the Phase I MS4s have demonstrated they 
are not causing or contributing to the exceedances, the Phase I MS4s will not be considered out of 
compliance.  The San Diego Water Board shall implement additional actions (e.g., issue enforcement 
actions, amend existing NPDES requirements or conditional waivers), as needed, to bring all those 
controllable sources into compliance with the wet weather TMDLs. 

Between the effective date of these TMDLs and the end of the TMDL Compliance Schedules, monitoring is also 
required to demonstrate progress toward achieving and complying with the TMDLs, WLAs, and LAs.  Progress 
can be demonstrated with reductions in exceedance frequencies in the receiving waters until the allowable 
exceedance frequencies ultimately are achieved at the end of the TMDL Compliance Schedules.  Demonstrating 
progress toward attaining the TMDLs in the receiving waters will be assessed differently for dry weather and wet 
weather as follows: 

1. Measuring Progress Toward Attaining Dry Weather TMDLs:  For the dry weather TMDLs, available 
historical monitoring data from the years 1996-2002 should be used to calculate the “existing” dry weather 
exceedance frequency of the 30-day geometric mean REC-1 WQOs for each watershed.  “Existing” dry 
weather exceedance frequencies may be calculated separately for each impaired waterbody listed, or an 
“existing” dry weather exceedance frequency may be calculated that is applicable to the entire watershed.   

The “existing” dry weather exceedance frequencies should be reduced until the final allowable dry weather 
exceedance frequency is achieved by the end of the dry weather TMDL Compliance Schedule.  If the 
TMDL Compliance Schedules include interim milestones that must be achieved to demonstrate progress 
toward attaining the dry weather TMDLs, reductions in the exceedance frequencies in the receiving water 
may be used.  For example, if the “existing” dry weather exceedance frequency is 60 percent, the final 
dry weather exceedance frequency is 0 percent, and an interim milestone requires a 50 percent reduction, 
the exceedance frequency in the receiving water should be 30 percent or less by the interim milestone 
date.  By the end of the dry weather TMDL Compliance Schedule, the final allowable dry weather 
exceedance frequency of the 30-day geometric mean REC-1 WQOs is 0 percent in the receiving waters 
for both beaches and creeks. 
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2. Measuring Progress Toward Attaining Wet Weather TMDLs:  For the wet weather TMDLs, the number of 
wet days and number of wet exceedance days during the critical wet year from the wet weather model 
were used to calculate the “existing” wet weather exceedance frequency that needs to be reduced to the 
allowable wet weather exceedance frequency.  For example, if a watershed had 69 wet weather days 
during the critical wet year, and the wet weather model predicted that all the subwatersheds had an 
average of 41 wet weather exceedance days during the critical wet year, the “existing” wet weather 
exceedance frequency is 41/69=59%.  For the watershed addressed by these TMDLs, the number of wet 
weather exceedance days for each indicator bacteria predicted by the wet weather model for the critical 
wet year are summarized below in Table 7-50:  

Table 7-50. Modeled Estimate of Critical Year  
“Existing” Wet Weather Exceedance Frequencies by Watershed 

Watershed 

Number of  
Wet Days in  

Critical Wet Year 

“Existing” Wet Weather Exceedance Frequency of  
Single Sample Maximum REC-1 WQO a 

Fecal Coliform Total Coliform Enterococcus 
San Joaquin Hills HSA/ 
Laguna Beach HSA 69 52% 54% 55% 

Aliso HSA 69 59% 59% 62% (62%) b 
Dana Point HSA 69 50% 50% 50% 
Lower San Juan HSA 76 66% 66% 74% (72%) b 
San Clemente HA 73 47% 47% 50% 
San Luis Rey HU 90 68% 66% 76% 
San Marcos HA 49 57% 57% 59% 
San Dieguito HU 98 43% 44% 49% 
Miramar Reservoir HA 94 30% 30% 30% 
Scripps HA 57 52% 52% 52% 
Tecolote HA 57 75% 75% 81% (79%) b 
Mission San Diego HSA/ 
Santee HSA 86 70% 63% 79% (76%) b 

Chollas HSA 65 60% 60% 63% (63%) b 

a. Calculated by taking the average number of wet days that are predicted by the wet weather model to exceed the single sample 
maximum REC-1 water quality objective (400 MPN/100mL for fecal coliform, 10,000 MPN/100mL for total coliform, and 61 or 
104 MPN/100mL) divided by the total number of wet days in the critical wet year (1993). 

b. Allowable exceedance frequency calculated based on an Enterococcus single sample maximum REC-1 water quality objective 
of 61 MPN/100mL.  Allowable exceedance frequency in parenthesis calculated based on an Enterococcus single sample 
maximum REC-1 water quality objective of 104 MPN/100mL, which may be applicable if the usage frequency of the creeks in 
these watersheds are designated as “moderately to lightly used area” or less frequent usage frequency in the Basin Plan. 

The “existing” wet weather exceedance frequencies should be reduced until the final allowable wet weather 
exceedance frequency is achieved by the end of the wet weather TMDL Compliance Schedule.  If the TMDL 
Compliance Schedules include interim milestones that must be achieved to demonstrate progress toward attaining 
the wet weather TMDLs, reductions in the exceedance frequencies in the receiving water may be used.  For 
example, if the “existing” wet weather exceedance frequency is 59 percent, the final wet weather exceedance 
frequency is 22 percent, and an interim milestone requires a 50 percent reduction, the exceedance frequency in 
the receiving water should be 41 percent or less by the interim milestone date.  By the end of the wet weather 
TMDL Compliance Schedule, the allowable wet weather exceedance frequency is 22 percent in the receiving 
waters for both beaches and creeks. 

The specific receiving waters (i.e., specific beaches and creek segments) identified on the 2002 303(d) List are 
shown in the TMDL Compliance Schedule in the following section.  Because the REC-1 WQOs and allowable 
exceedance frequencies must be met throughout the 20 waterbodies addressed by these bacteria TMDLs, 
monitoring data from these locations and any other beach segments and/or creek monitoring points in the 
watersheds addressed by these TMDLs may be used to determine compliance.   
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Because the municipal MS4s are the most significant controllable sources of bacteria and the Phase I MS4s often 
discharge directly to the receiving waters addressed by these TMDLs, the municipal Phase I MS4s will be primarily 
responsible for conducting the monitoring.  Caltrans will also have monitoring responsibilities.  Phase II MS4s, 
agricultural dischargers, and other sources that are identified as significant sources (i.e., causing or contributing 
to exceedances in the receiving waters) will also be responsible for monitoring the receiving waters.  Additional 
monitoring locations and frequency may be required to identify sources that need additional controls to reduce 
bacteria loads.  While this TMDL Implementation Plan recommends monitoring at one or two locations for each 
waterbody, monitoring only one or two locations in the receiving waters may not provide the data to differentiate 
between and locate sources of bacteria in the watershed.  Therefore, the municipal Phase I MS4s and other 
dischargers may wish to establish additional monitoring locations at key jurisdictional boundaries as part of their 
monitoring programs, especially in watersheds where Caltrans and Agriculture have been identified as sources 
contributing bacteria loads to the receiving waters.   

Investigative orders, enforcement actions, WDRs, or conditional waiver of WDRs issued by the San Diego Water 
Board should require monitoring program plans that include, as applicable, the minimum monitoring locations and 
frequencies outlined above, but also provide the dischargers an opportunity to propose additional or alternative 
monitoring locations and frequency of monitoring events.  The San Diego Water Board may also issue 
investigative orders, enforcement actions, WDRs, or conditional waiver of WDRs that specify additional or 
alternative monitoring, monitoring locations, and/or frequency of monitoring events. 

The San Diego Water Board will coordinate, to the extent possible, the monitoring that is required by the 
dischargers, to minimize the monitoring resources required and maximize the temporal and spatial coverage of 
the data collection. 

TMDL COMPLIANCE SCHEDULE 
The purpose of these TMDLs is to restore the impaired beneficial uses of the waterbodies addressed through 
mandated reductions of bacteria from controllable point and nonpoint sources discharging to impaired waters.  
The requirements of these TMDLs mandate that the San Diego Water Board require dischargers improve water 
quality conditions in impaired waters by achieving the assigned WLAs and LAs.  After the controllable sources 
achieve their assigned WLAs and LAs, the TMDLs in the receiving waters will be met and beneficial uses restored. 

Until the dischargers achieve their assigned WLAs and LAs, the beneficial uses of the waterbodies addressed by 
this project will likely remain impaired, and the dischargers will continue violating one or more Basin Plan waste 
discharge prohibitions.  The San Diego Water Board recognizes that restoring the beneficial uses of the 
waterbodies impaired by elevated bacteria levels will require time and multiple approaches to implement.  
Therefore, the bacteria TMDLs are expected to be implemented in a phased approach with a monitoring 
component to identify bacteria sources, determine the effectiveness of each phase, and guide the selection of 
BMPs, as outlined in the BMP programs proposed in the BLRPs or CLRPs that are accepted by the San Diego 
Water Board. 

(1)  Prioritization of Waterbodies 

“Impaired” waters were prioritized based on several factors, because the waterbodies included in these TMDLs 
are numerous and diverse in terms of geographic location, swimmer accessibility and use, and degree of 
contamination.   

Dischargers accountable for attaining load reductions in multiple watersheds may have difficulty providing the 
same level of effort simultaneously in all watersheds.  In order to address these concerns a scheme for prioritizing 
implementation of bacteria reduction strategies in waterbodies within watersheds was developed.  The 
prioritization scheme is largely based on the following criteria:   
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• Level of beach (marine or freshwater) swimmer usage; 

• Frequency of exceedances of WQOs; and 

• Existing programs designed to reduce bacteria loading to surface waters. 

Dischargers were placed into one of three groups (North, Central, and South), based on geographic location.  
Group N consists of dischargers located in watersheds within Orange County, the northernmost region watersheds 
included in these TMDLs.  Group C consists of dischargers located in watersheds in northern San Diego County, 
outside the City of San Diego limits, the central region watersheds included in these TMDLs.  Group S consists of 
dischargers who are located in watersheds within and south of the City of San Diego limits, the southernmost 
region watersheds included in these TMDLs.  Table 7-51 shows the dischargers in each of the three groups.   

Table 7-51. Responsible Municipalities and Lead Jurisdictions†  

Watershed Waterbody*** Segment or Area** Responsible Municipalities Group 

San Joaquin 
Hills HSA 
(901.11)  
&  
Laguna Beach 
HSA  
(901.12)  

Pacific Ocean 
Shoreline 

Cameo Cove at Irvine Cove 
Dr. - Riviera Way 

City of Laguna Beach 
County of Orange 
Orange County Flood Control District 
Caltrans 
Owners/operators of small MS4s* 

N 

at Heisler Park – North 

Pacific Ocean 
Shoreline 

at Main Laguna Beach 

City of Aliso Viejo 
County of Orange 
City of Laguna Beach 
City of Laguna Woods 
Orange County Flood Control District 
Caltrans 
Owners/operators of small MS4s* 

Laguna Beach at Ocean 
Avenue 
Laguna Beach at Laguna 
Avenue 
Laguna Beach at Cleo Street 
Arch Cove at Bluebird Canyon 
Road 

Laguna Beach at Dumond 
Drive 

Aliso HSA 
(901.13) 

Pacific Ocean 
Shoreline 

Laguna Beach at Lagunita 
Place/Blue Lagoon Place 
at Aliso Beach 

City of Aliso Viejo 
City of Laguna Beach 
City of Laguna Hills 
City of Laguna Niguel 
City of Laguna Woods 
City of Lake Forest 
City of Mission Viejo 
County of Orange 
Orange County Flood Control District 
Caltrans 
Owners/operators of small MS4s* 

N 
Aliso Creek 

The entire reach (7.2 miles) 
and associated tributaries 
Aliso Hills Channel, English 
Canyon Creek, Dairy Fork 
Creek, Sulphur Creek, and 
Wood Canyon Creek 

Aliso Creek 
(mouth) At creek mouth  

Dana Point 
HSA  
(901.14) 

Pacific Ocean 
Shoreline 

Aliso Beach at West Street 

City of Dana Point 
City of Laguna Beach 
City of Laguna Niguel 
County of Orange 
Orange County Flood Control District 
Caltrans 
Owners/operators of small MS4s* 

N 

Aliso Beach at Table Rock 
Drive 
1000 Steps Beach at Pacific 
Coast Hwy at Hospital (9th 
Ave) 
at Salt Creek (large outlet) 

Salt Creek Beach at Salt 
Creek service road 

Salt Creek Beach at Dana 
Strand Road 
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Table 7-51.  Responsible Municipalities and Lead Jurisdictions† (Cont’d)  

Watershed Waterbody*** Segment or Area** Responsible Municipalities Group 

Lower San 
Juan HSA 
(901.27) 

Pacific Ocean 
Shoreline At San Juan Creek  

City of San Juan Capistrano 
City of Mission Viejo 
City of Laguna Hills 
City of Laguna Niguel 
City of Dana Point 
City of Rancho Santa Margarita 
County of Orange 
Orange County Flood Control District 
Caltrans 
Owners/operators of small MS4s* 

N 

San Juan Creek Lower 1 mile 

San Juan Creek 
(mouth) At creek mouth 

San Clemente 
HA  
(901.30) 

Pacific Ocean 
Shoreline 

Poche Beach 

City of San Clemente 
County of Orange 
Orange County Flood Control District 
Dana Point 
Caltrans 
Owners/operators of small MS4s* 

N 

Ole Hanson Beach Club 
Beach at Pico Drain 
San Clemente City Beach at 
El Portal Street Stairs 
San Clemente City Beach at 
Mariposa Street 
San Clemente City Beach at 
Linda Lane 
San Clemente City Beach at 
South Linda Lane 
San Clemente City Beach at 
Lifeguard Headquarters 
Under San Clemente 
Municipal Pier 
San Clemente City Beach at 
Trafalgar Canyon (Trafalgar 
Lane) 
San Clemente State Beach at 
Riviera Beach 
San Clemente State Beach at 
Cypress Shores 

San Luis Rey 
HU  
(903.00) 

Pacific Ocean 
Shoreline at San Luis Rey River Mouth  

City of Oceanside 
City of Vista 
County of San Diego 
Caltrans 
Owners/operators of small MS4s* 
Controllable nonpoint sources 

C 
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Table 7-51. Responsible Municipalities and Lead Jurisdictions† (Cont’d)  

Watershed Waterbody*** Segment or Area** Responsible Municipalities Group 

San Marcos 
HA  
(904.50) 

Pacific Ocean 
Shoreline at Moonlight State Beach 

City of Carlsbad 
City of Encinitas 
City of Escondido 
City of San Marcos 
County of San Diego  

Caltrans 
Owners/operators of small MS4s* 
Controllable nonpoint sources 

C 

San Dieguito 
HU  
(905.00) 

Pacific Ocean 
Shoreline  at San Dieguito Lagoon Mouth 

City of Del Mar 
City of Escondido 
City of Poway 
City of San Diego 
City of Solana Beach 
County of San Diego  

Caltrans 
Owners/operators of small MS4s* 
Controllable nonpoint sources 

C/S 

Miramar 
Reservoir HA 
(906.10) 

Pacific Ocean 
Shoreline 

Torrey Pines State Beach at 
Del Mar (Anderson Canyon) 

City of Del Mar 
City of Poway 
City of San Diego 
County of San Diego 
Caltrans 
Owners/operators of small MS4s* 

S 

Scripps HA 
(906.30) 

Pacific Ocean 
Shoreline 

La Jolla Shores Beach at El 
Paseo Grande  

City of San Diego 
Owners/operators of small MS4s* S 

La Jolla Shores Beach at 
Caminito Del Oro 
La Jolla Shores Beach at 
Vallecitos 
La Jolla Shores Beach at Ave 
de la Playa 
at Casa Beach, Children's 
Pool 
South Casa Beach at Coast 
Blvd. 
Whispering Sands Beach at 
Ravina Street 
Windansea Beach at Vista de 
la Playa 
Windansea Beach at Bonair 
Street 
Windansea Beach at Playa del 
Norte 
Windansea Beach at Palomar 
Ave. 
at Tourmaline Surf Park 
Pacific Beach at Grand Ave. 
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Table 7-51.  Responsible Municipalities and Lead Jurisdictions† (Cont’d)  

Watershed Waterbody*** Segment or Area** Responsible Municipalities Group 

Tecolote HA 
(906.50) Tecolote Creek Tecolote Creek City of San Diego 

Owners/operators of small MS4s* S 

Mission San 
Diego HSA 
(907.11)  
&  
Santee HSA 
(907.12) 

Forrester Creek Lower 1 mile 

City of El Cajon 
City of Santee 
County of San Diego 
Caltrans 
Owners/operators of small MS4s* 

S 

San Diego River, 
Lower Lower 6 miles 

City of El Cajon 
City of La Mesa 
City of San Diego 
City of Santee 
County of San Diego 
Caltrans 
Owners/operators of small MS4s* 
Padre Dam Water Treatment Facility 

S 

Pacific Ocean 
Shoreline 

At San Diego River Mouth at 
Dog Beach 

Chollas HSA 
(908.22) Chollas Creek Lower 1.2 miles 

City of La Mesa 
City of Lemon Grove 
City of San Diego 
County of San Diego 
San Diego Unified Port District 
Caltrans 
Owners/operators of small MS4s* 

S 

† Developed based on the 2002 Clean Water Act Section 303(d) List 
*Owners/operators of small MS4s are listed in Appendix Q. 
** As listed on the 2002 Clean Water Act Section 303(d) List 
*** Listings on the 2006 and 2008 303(d) List compared to listing shown above are provided in Appendix T to the  
Technical Report. 
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Impaired waters were given a priority number of 1, 2, or 3 with 1 being the highest priority.  Priority 1 waters also 
included waterbodies likely to be removed from the Clean Water Act Section 303(d) List of Water Quality Limited 
Segments.  Priority schemes are designated within watersheds.  A prioritized list of impaired beaches and creeks 
included in this project is shown below in Table 7-52.   

 

Table 7-52. Prioritized List of Impaired Waters for TMDL Implementation  

Watershed Waterbodyb Segment or Areaa Priority 

San Joaquin Hills HSA 
(901.11)  
&  
Laguna Beach HSA 
(901.12) 

Pacific Ocean Shoreline Cameo Cove at Irvine Cove Dr. - Riviera Way 1 
at Heisler Park – North 1 

Pacific Ocean Shoreline 

at Main Laguna Beach 1 
Laguna Beach at Ocean Avenue 1 
Laguna Beach at Laguna Avenue 1 
Laguna Beach at Cleo Street 1 
Arch Cove at Bluebird Canyon Road 1 
Laguna Beach at Dumond Drive 1 

Aliso HSA  
(901.13) 

Pacific Ocean Shoreline 
Laguna Beach at Lagunita Place/Blue Lagoon 
Place 
at Aliso Beach 

1 

Aliso Creek 

The entire reach (7.2 miles) and associated 
tributaries Aliso Hills Channel, English 
Canyon Creek, Dairy Fork Creek, Sulphur 
Creek, and Wood Canyon Creek  

3 

Aliso Creek (mouth) At creek mouth 3 

Dana Point HSA 
(901.14) Pacific Ocean Shoreline 

Aliso Beach at West Street 1 
Aliso Beach at Table Rock Drive 1 
1000 Steps Beach at Pacific Coast Hwy at 
Hospital (9th Ave) 1 

at Salt Creek (large outlet) 1 
Salt Creek Beach at Salt Creek service road 2 
Salt Creek Beach at Dana Strand Road 2 

Lower San Juan HSA 
(901.27) 

Pacific Ocean Shoreline At San Juan Creek  1 
San Juan Creek Lower 1 mile 3 
San Juan Creek (mouth) At creek mouth 1 
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Table 7-52.  Prioritized List of Impaired Waters for TMDL Implementation † (Cont’d)  

Watershed Waterbodyb Segment or Areaa Priority 

San Clemente HA 
(901.30) Pacific Ocean Shoreline 

at Poche Beach (large outlet) 1 
Ole Hanson Beach Club Beach at Pico Drain 1 

San Clemente City Beach at Linda Lane 1 
San Clemente State Beach at Riviera Beach 1 
San Clemente City Beach at Mariposa Street 2 

San Clemente State Beach at Cypress 
Shores 

2 

San Clemente City Beach at Lifeguard 
Headquarters 

2 

Under San Clemente Municipal Pier 2 
San Clemente City Beach at El Portal Street 
Stairs 

2 

San Clemente City Beach at South Linda 
Lane 

3 

San Clemente City Beach at Trafalgar 
Canyon (Trafalgar Lane) 

3 

San Luis Rey HU 
(903.00) Pacific Ocean Shoreline at San Luis Rey River Mouth 2 

San Marcos HA 
(904.50) Pacific Ocean Shoreline at Moonlight State Beach 1 

San Dieguito HU 
(905.00) Pacific Ocean Shoreline at San Dieguito Lagoon Mouth 1 

Miramar Reservoir HA 
(906.10) 

Pacific Ocean 
Shorelinea 

Torrey Pines State Beach at Del Mar 
(Anderson Canyon) 1 

Scripps HA  
(906.30) Pacific Ocean Shoreline 

La Jolla Shores Beach at El Paseo Grande  1 
La Jolla Shores Beach at Caminito Del Oro 1 
La Jolla Shores Beach at Vallecitos 1 
La Jolla Shores Beach at Ave de la Playa 1 
at Casa Beach, Children's Pool 1 
South Casa Beach at Coast Blvd. 1 
Whispering Sands Beach at Ravina Street 1 
Windansea Beach at Vista de la Playa 1 
Windansea Beach at Bonair Street 1 
Windansea Beach at Playa del Norte 1 
Windansea Beach at Palomar Ave.  1 
at Tourmaline Surf Park 1 
Pacific Beach at Grand Ave.  1 

Tecolote HA 
(906.10) Tecolote Creek The entire reach and associated tributaries 1 
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Table 7-52. Prioritized List of Impaired Waters for TMDL Implementation † (Cont’d) 

Watershed Waterbodyb Segment or Areaa Priority 

Mission San Diego 
HSA  
(907.11)  
& 
Santee HSA  
(907.12) 

San Diego River, Lower Lower 6 miles 3 

Pacific Ocean Shoreline At San Diego River Mouth at Dog Beach 3 

Forrester Creek Lower 1 mile 3 

Chollas HSA  
(908.22) Chollas Creek Bottom 1.2 miles 3 

†  Developed based on the 2002 Clean Water Act Section 303(d) List 
a  As listed on the 2002 Clean Water Act Section 303(d) List 
b  Listings on the 2006 and 2008 303(d) List compared to listing shown above are provided in Appendix T to the Technical Report. 

Beginning with the 2008 303(d) List, specific beach segments of the Pacific Ocean shoreline are listed individually, 
and may not be identified in the same way as those segments listed in the table above.  Several of the segments 
or areas in the list above have been delisted or redefined in the 2008 303(d) List.  In addition, other segments or 
areas have been added to the Pacific Ocean shorelines listed above.  The TMDLs that address the Pacific Ocean 
shorelines identified in the 2002 303(d) List are assumed to be applicable to all the beaches located on the 
shorelines of the hydrologic subareas (HSAs), hydrologic areas (HAs), and hydrologic units (HUs) listed above, 
or as listed individually in the 2008 and future 303(d) Lists.   

The prioritized list above recognizes that there are segments or areas where bacterial water quality improvements 
are most likely to occur first (Priority 1), and segments or areas where bacterial water quality improvements are 
most likely to require more time to achieve (Priority 3).  In some cases, receiving water limitations are already 
being met, resulting in the delisting of those segments or areas from the 2006 and/or 2008 303(d) Lists.  The 
protection of the REC-1 beneficial use of those delisted segments or areas, however, must also be maintained, 
and those segments or areas must remain off future iterations of the 303(d) List. 

The BLRPs or CLRPs that are developed are expected to focus on implementing BMP programs to reduce 
bacteria loads to those segments or areas where exceedances of the receiving water limitations continue to occur.  
The BMP programs that are included in the BLRPs or CLRPs should include short-term and long-term 
implementation strategies.  The short-term strategies should be able to result in bacteria load reductions that can 
result in achieving the TMDLs for Priority 1 segments or areas.  The long-term strategies should be able to result 
in bacteria load reductions that will result in achieving the TMDLs in all segments or areas by the end of the TMDL 
compliance schedules and maintain the protection of the REC-1 beneficial use after the end of the TMDL 
compliance schedules. 

In the segments or areas where the receiving water limitations are being met, the BLRPs or CLRPs also need to 
include a monitoring component to ensure that protection of the REC-1 beneficial use is maintained.  If receiving 
water limitations are exceeded in the future in those locations, the BLRPs or CLRPs must include the 
implementation of a BMP program that will ensure that the TMDLs will be achieved by the end of the TMDL 
compliance schedules. 
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(2)  Compliance Schedule 

Full implementation of the TMDLs for indicator bacteria shall be completed as soon as possible, but no later than 
10 years74 from the effective date75 for both the dry weather and wet weather TMDLs, unless an alternative 
compliance schedule is approved as part of a Comprehensive Load Reduction Plan, as described in the following 
section.  The effective date of these TMDLs is April 4, 2011.   

The San Diego Water Board will require the Phase I MS4s to submit Bacteria Load Reduction Plan (BLRPs) 
outlining a proposed BMP program that will be capable of achieving the necessary load reductions required to 
attain the bacteria TMDLs in the receiving waters, acceptable to the Regional Board within 18 months after the 
effective date of these TMDLs.  The Phase I MS4 BLRPs should be incorporated into their Watershed Runoff 
Management Programs.  Caltrans will also be required to develop and submit BLRPs outlining a proposed BMP 
program that will be capable of achieving the necessary load reductions required to attain the TMDLs in the 
receiving waters, acceptable to the Regional Board, within 18 months after the effective date of these TMDLs.  To 
the extent possible, the Phase I MS4s and Caltrans should develop and coordinate the elements of their BLRPs 
together.  The BLRPs will allow the Phase I MS4s and Caltrans to propose a compliance schedule for WQBELs 
that implement the bacteria TMDLs.  The compliance schedule for the Phase I MS4s and Caltrans to attain their 
respective WLAs and the TMDLs in the receiving waters will be based on the BMP program proposed in the 
BLRPs.   

For watersheds in Table 7-52 where there are no longer any impairments listed on the 2008 303(d) List, the Phase 
I MS4s and Caltrans are not required to submit a BLRP or CLRP within 18 months of the effective date of these 
TMDLs.  If, however, any segment of a waterbody for the watershed (Pacific Ocean shoreline, creek, or mouth as 
shown in Table7-36) is re-listed on a future 303(d) List for any type of indicator bacteria, the Phase I MS4s and 
Caltrans will be required to submit a BLRP or CLRP within 6 months of the adoption of the 303(d) List by the San 
Diego Regional Board. 

If the Phase I MS4s and Caltrans choose to submit BLRPs that address only bacteria, the proposed schedule for 
compliance with the wet weather and dry weather TMDLs cannot extend beyond 10 years from the effective date, 
and must include at least a milestone for achieving a 50 percent exceedance frequency reduction.  Additional 
milestones for achieving exceedance frequency reductions (e.g., 25 and 75 percent) are encouraged, but may 
also be required by the Regional Board.  If the BLRPs do not include a proposed compliance schedule that is 
acceptable to the Regional Board, the compliance schedule will be as follows. 

The compliance schedule for achieving the dry weather and wet weather bacteria TMDLs (Tables 7-53 and 7-54, 
respectively) are structured in a phased manner, with 100 percent of dry weather exceedance frequency 
reductions, and 100 percent of wet weather exceedance frequency reductions within 10 years from the effective 
date.  At the end of the dry weather TMDL compliance schedule, the receiving waters must not exceed the 30-
day geometric mean REC-1 WQOs more than 0 percent of the time.  At the end of the wet weather TMDL 
compliance schedule, the receiving waters must not exceed the single sample maximum REC-1 WQOs more than 
the wet weather allowable exceedance frequency.  All of these reductions are aimed at restoring water quality to 
a level that supports REC-1 beneficial uses in the ocean shoreline and in impaired creeks.  These reductions 
required by the compliance schedule vary on the timeline based on the priority scheme described in Table 7-52.  
Intermediate milestone reductions in bacteria wasteloads are required sooner in the higher priority waters. 

  

 

74 If a Comprehensive Load Reduction Plan (CLRP) is developed to address several pollutants, including bacteria, the implementation 
of the wet weather bacteria TMDLs shall be completed as soon as possible, but no later than 20 years from the effective date.  See 
Alternative Compliance Schedules under section (j)(3). 

75 The effective date is the date the Office of Administrative Law approves this Basin Plan amendment. 
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Table 7-53. Dry Weather Compliance Schedule and Milestones for  
Exceedance Frequency Reductions 

Compliance Year 
(year after OAL 

approval) 

Required Exceedance Frequency Reduction 
Priority 1 Priority 2 Priority 3 

5 50% 
(All Dry Weather) 

  

6  50% 
(All Dry Weather) 

 

7   50% 
(All Dry Weather) 

10+ 100% 
(All Dry Weather) 

100% 
(All Dry Weather) 

100% 
(All Dry Weather) 

Table 7-54. Wet Weather Compliance Schedule and Milestones for  
Achieving Exceedance Frequency Reductions 

Compliance Year 
(year after OAL 

approval) 

Required Exceedance Frequency Reduction 
Priority 1 Priority 2 Priority 3 

5 50% 
(All Wet Weather) 

  

6  50% 
(All Wet Weather) 

 

7   50% 
(All Wet Weather) 

10+ 100% 
(All Wet Weather ) 

100% 
(All Wet Weather ) 

100% 
(All Wet Weather ) 

The first four years of the compliance schedules above do not require any exceedance frequency reductions from 
current conditions.  These years will provide the dischargers time to identify sources, develop plans and implement 
enhanced and expanded BMPs capable of achieving the mandated decreases in exceedance frequencies of the 
REC-1 WQOs in the impaired beaches and creeks.  The Regional Board may also include additional milestones 
for achieving exceedance frequency reductions (e.g., 25 and 75 percent). 

If appropriate and acceptable to the Regional Board, the proposed compliance schedules included in the BLRPs 
will be incorporated into the various TMDL implementing orders, such as the municipal Phase I MS4 stormwater 
WDRs and NPDES requirements.  Otherwise, the compliance schedules given above will be implemented. 

(3)  Alternative Compliance Schedules 

The dischargers to Chollas Creek in the Chollas HSA watershed will have to address reductions from multiple 
water quality improvement projects in addition to bacteria, namely TMDLs for copper, lead, zinc, and diazinon,76 
and a trash reduction program.  Addressing multiple pollutants (in addition to bacteria) will require the development 
and submittal of a Comprehensive Load Reduction Plan (CLRP) by the Phase I MS4s and Caltrans.  The CLRP 
will allow the Phase I MS4s and Caltrans to propose a compliance schedule to address impairments due to loads 
from multiple pollutants, including bacteria.   

  

 
76 As described in Total Maximum Daily Loads for Dissolved Copper, Lead, and Zinc in Chollas Creek, Tributary to San Diego Bay, 

adopted under Resolution No. R9-2007-0043, and Total Maximum Daily Load for Diazinon in Chollas Creek Watershed, San 
Diego County, adopted under Resolution No. R9-2002-0123. 



 

TOTAL MAXIMUM DAILY LOADS 7 - 120  

Full implementation of the TMDLs for indicator bacteria included under the CLRP for the Chollas HSA watershed 
shall be completed as soon as possible, but cannot extend beyond 10 years for the dry weather bacteria TMDLs 
and 20 years for the wet weather bacteria TMDLs.  The proposed compliance schedules for the bacteria TMDLs 
included under the CLRP must include at least a milestone for achieving a 50 percent exceedance frequency 
reduction.  Additional milestones for achieving exceedance frequency reductions (e.g., 25 and 75 percent) are 
encouraged.  If the CLRP for the Chollas HSA watershed does not include a proposed compliance schedule, 
specifically for bacteria, the compliance schedule will be as given in Table 7-55.   

Table 7-55. Alternative Compliance Schedule Chollas Creek 

Compliance Year* 
Exceedance Frequency  
Reduction Milestone** 

7 50% for dry weather 
10 100%  for dry weather 

50% for wet weather 
20 100% for wet weather 

* Year after effective date for the TMDL that initiated the development of the CLRP. 
** The Regional Board may also include additional milestones for achieving exceedance 

frequency reductions (e.g., 25 and 75 percent). 

Likewise, dischargers in other bacteria-impaired watersheds may also find that  undertaking concurrent load 
reduction programs for other pollutant constituents (e.g. metals, pesticides, trash, nutrients, sediment, etc.) 
together with the bacteria load reduction requirements in these TMDLs, is more cost effective, and has fewer 
potential environmental impacts from structural BMP construction.  In these cases, the dischargers may develop 
and submit a CLRP for all constituents of concern in lieu of the BLRP, and to propose an appropriately tailored 
alternative compliance schedule.  Proposed alternative compliance schedules tailored under this provision may 
not extend beyond 10 years for the dry weather bacteria TMDLs and 20 years for the wet weather bacteria TMDLs 
from the effective date, and must include at least a milestone for achieving a 50 percent exceedance frequency 
reduction.  Additional milestones for achieving exceedance frequency reductions (e.g., 25 and 75 percent) are 
encouraged, but may also be required by the Regional Board.   

If appropriate and acceptable to the Regional Board, the proposed alternative compliance schedules included in 
the CLRPs will be incorporated into the various TMDL implementing orders.  Otherwise, the alternative compliance 
schedule given above as an example for Chollas Creek will be implemented for a CLRP that is developed for any 
other watershed. 
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TMDL IMPLEMENTATION MILESTONES 
Accomplishing the goals of the implementation plan will be achieved by cooperative participation from all 
responsible parties, including the San Diego Water Board.  Major milestones are described in Table 7-56. 

Table 7-56. TMDL Implementation Milestones  
Item Implementation Action Responsible Parties Date 
1 Obtain approval of Beaches and Creeks 

Indicator Bacteria TMDLs from the State 
Water Board, OAL, and USEPA. 

San Diego Water Board  Effective datea 

April 4, 2011 

2 Issue investigative orders to Phase I MS4s 
and Caltrans requiring the development and 
submittal of BLRPs or CLRPs acceptable to 
the Regional Board within 18 months of 
effective date  

San Diego Water Board As soon as possible  
(if necessary) 

3 Issue, reissue, or revise general WDRs and 
NPDES requirements for the Phase I MS4s 
to incorporate the requirements for 
complying with the TMDLs and MS4 WLAs. 

San Diego Water Board Within 5 years of 
effective dateb 

4 Issue, reissue, or revise general WDRs and 
NPDES requirements for Caltrans to 
incorporate the requirements for complying 
with the TMDLs and Caltrans WLAs. 

San Diego Water Board, 
State Water Board 

Within 5 years of 
effective dateb 

5 Issue, reissue, or revise the WDRs and 
NPDES requirements for POTWs and 
wastewater collection systems to incorporate 
new requirements for sewer line surveillance 
and maintenance, consistent with the zero 
WLA. 

San Diego Water Board Within 5 years of 
effective dateb 

6 Meet 50% Dry Weather exceedance 
frequency reductions required to achieve 
TMDLs in receiving waters in Priority 1 
watersheds. 

Municipal Dischargers,d 
Caltrans, 
Agriculture/Livestock 
Dischargers 

5 years after effective 
dateb 

7 Meet 50% Wet Weather exceedance 
frequency reductions required to achieve 
TMDLs in receiving waters in Priority 1 
watersheds. 

Municipal Dischargers,d 
Caltrans, 
Agriculture/Livestock 
Dischargers 

5 years after effective 
dateb 

8 Meet 50% Dry Weather exceedance 
frequency reductions required to achieve 
TMDLs in receiving waters in Priority 2 
watersheds. 

Municipal Dischargers,d 
Caltrans, 
Agriculture/Livestock 
Dischargers 

6 years after effective 
dateb 

9 Meet 50% Wet Weather exceedance 
frequency reductions required to achieve 
TMDLs in receiving waters in Priority 2 
watersheds. 

Municipal Dischargers,d 
Caltrans, 
Agriculture/Livestock 
Dischargers 

6 years after effective 
dateb 

10 Meet 50% Dry Weather exceedance 
frequency reductions required to achieve 
TMDLs in receiving waters in Priority 3 
watersheds. 

Municipal Dischargers,d 
Caltrans, 
Agriculture/Livestock 
Dischargers 

7 years after effective 
dateb 

11 Meet 50% Wet Weather exceedance 
frequency reductions required to achieve 
TMDLs in receiving waters in Priority 3 
watersheds. 

Municipal Dischargers,d 
Caltrans, 
Agriculture/Livestock 
Dischargers 

7 years after effective 
dateb 

12 Meet 100% Dry Weather exceedance 
frequency reductions required to achieve 
TMDLs in receiving waters in all watersheds. 

Municipal Dischargers,d 
Caltrans, 
Agriculture/Livestock 
Dischargers 

10 years after effective 
dateb,c 

13 Meet 100% Wet Weather exceedance 
frequency reductions required to achieve 
TMDLs in receiving waters in all watersheds. 

Municipal Dischargers,d 
Caltrans, 
Agriculture/Livestock 
Dischargers 

10 to 20 years after 
effective dateb,c 
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Item Implementation Action Responsible Parties Date 
14 Amend discharge conditions of appropriate 

waivers to be consistent with the 
requirements for complying with the TMDLs 
and Agriculture LAs. 

San Diego Water Board  As needed after 
effective date 

15 Issue individual or general WDRs or Basin 
Plan prohibitions consistent with the TMDLs 
and LAs for controllable nonpoint source 
discharges not eligible conditional waivers. 

San Diego Water Board As needed after 
effective date 

16 Submit BLRP or CLRP Progress Reports to 
San Diego Water Board  

Phase I MS4s, 
Phase II MS4s, 
Caltrans  

In accordance with 
BLRPs or CLRPs 
accepted by the 
Regional Board  

17 Enroll Phase II MS4s identified as significant 
sources of bacteria to receiving waters under 
State Water Board general WDRs and 
NPDES requirements. 

San Diego Water Board As needed after 
effective date 

18 Issue individual or general WDRs and 
NPDES requirements consistent with the 
TMDLs and WLAs for specific Phase II 
MS4s or category of Phase II MS4s. 

San Diego Water Board As needed after 
effective date 

19 Take enforcement actions against 
controllable point sources and nonpoint 
sources to attain compliance with the WLAs 
and LAs. 

San Diego Water Board As needed after 
effective date 

20 Recommend TMDL-related projects as high 
priority for grant funds. 

San Diego Water Board As needed after 
effective date 

21 Amend the Basin Plan and/or provisions of 
these TMDLs (e.g., usage frequency or 
creeks or watershed-specific allowable 
exceedance frequency) based on evidence 
provided by dischargers and/or other entities 

San Diego Water Board, 
Municipal Dischargers,d 
Caltrans, 
Agriculture/Livestock 
Dischargers 

Within 5 years after 
effective date e 

a  Effective date = date of approval by OAL 
b  May defer to alternative compliance schedule proposed in BLRPs or CLRPs that have been incorporated into 

implementing orders (e.g., WDRs, cleanup and abatement orders) 
c  Compliance schedules for dry weather and wet weather TMDLs proposed in BLRPs cannot extend beyond 10 years 

from the effective date.  Compliance schedules proposed in CLRPs for dry weather TMDLs cannot extend beyond 
10 years and for wet weather TMDLs cannot extend beyond 20 years from the effective date. 

d   Because there are no Phase II MS4s enrolled under the State General Permit for Small MS4s, discharges from Phase 
II MS4s are not permitted (i.e., WLA = 0) and Municipal Dischargers are only the Phase I MS4s in this Implementation 
Milestone item.  When a Phase II MS4 is enrolled under the State General Permit for Small MS4s or issued an 
individual NPDES permit, the Municipal Dischargers will be both the Phase I MS4s and Phase II MS4s in this 
Implementation Milestone item. 

e  If no Basin Plan amendment has been initiated within 5 years of the effective date of this TMDL Basin Plan 
amendment, and the Executive Officer determines, with Regional Board concurrence, that insufficient data exist to 
support the initiation of a Basin Plan amendment, a subsequent Basin Plan amendment to revise the requirements 
and/or provisions for the implementation of these TMDLs will not be initiated until the Executive Officer determines 
the conditions to initiate a Basin Plan amendment are met. 
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TOTAL MAXIMUM DAILY LOADS FOR SEDIMENT IN 
LOS PEÑASQUITOS LAGOON 
On June 13, 2012, the San Diego Water Board adopted Resolution No. R9-2012-0033, A Resolution Amending 
the Water Quality Control Plan For The San Diego Basin (9) to Incorporate the Sediment Total Maximum Daily 
Load for Los Peñasquitos Lagoon.  The TMDL Basin Plan Amendment was subsequently approved by the State 
Water Resources Control Board (State Board) on January 21, 2014, the Office of Administrative Law (OAL) on 
July 14,2014 and the USEPA on October 30, 2014.  For purposes of state law, Resolution No. R9-2012-0033 
became effective following OAL approval on October 30, 2014.   

PROBLEM STATEMENT  
Under section 303(d) of the Clean Water Act (CWA), states are required to identify waters whose beneficial uses 
have been impaired due to specific constituents. Los Peñasquitos Lagoon was placed on the Section 303(d) list 
of Water Quality Limited Segments in 1996 for sedimentation and siltation with an estimated 469 acres affected. 
The Lagoon is subject to the development of a total maximum daily load (TMDL) (US EPA, 2009). 

The Lagoon is an estuarine system that is part of the Torrey Pines State Natural Reserve. In addition to its marine 
influence, the Lagoon receives freshwater inputs from an approximately 60,000-acre watershed comprised of 
three major canyons (Carroll Canyon, Los Peñasquitos Canyon, and Carmel Canyon). Given the status of “Natural 
Preserve” by the California State Parks, the Lagoon is one of the few remaining native saltmarsh lagoons in 
southern California, providing a home to several endangered species (California State Parks, 2009). The Lagoon 
is ecologically diverse, supporting a variety of plant species, and provides nursery grounds and habitat for 
numerous bird, fish, and small mammal populations. The Lagoon also serves as a stopover for the Pacific Flyway, 
offering migratory birds a safe place to rest and feed, as well as providing refuge for coastal marine species that 
use the Lagoon to feed and hide from predators. 

The San Diego Basin Plan states, “The suspended sediment load and suspended sediment discharge rate of 
surface waters shall not be altered in such a manner as to cause nuisance or adversely affect beneficial uses.”  
Beneficial uses listed in the Basin Plan for the Lagoon include contact water recreation; non-contact water 
recreation (although access is not permitted in some areas per California State Parks); preservation of biological 
habitats of special significance; estuarine habitat; wildlife habitat; rare, threatened or endangered species; marine 
habitat; migration of aquatic organisms; spawning, reproduction and/or early development; and shellfish 
harvesting. The beneficial uses that are most sensitive to increased sedimentation are estuarine habitat (EST) 
and preservation of biological habitats of special significance (BIOL). Estuarine uses may include preservation or 
enhancement of estuarine habitats, vegetation, fish, shellfish, or wildlife (such as marine mammals or shorebirds). 

Impacts associated with increased and rapid sedimentation include: reduced tidal mixing within Lagoon channels, 
degraded and (in some cases) net loss of saltmarsh vegetation, increased vulnerability to flooding for surrounding 
urban and industrial developments, increased turbidity associated with siltation in Lagoon channels, and 
constricted wildlife corridors.  

The Los Peñasquitos Lagoon Enhancement Plan and Program (1985), San Diego Basin Plan, and Clean Water 
Act section 303(d) highlight sedimentation as a significant impact associated with urban development and a 
leading cause in the rapid loss of saltmarsh habitat in the Lagoon. Sediment reduction is a management priority. 
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The Lagoon’s 565 acres include 262 acres of tidal saltmarsh (including salt panne, tidal channels, and mudflats) 
and non-tidal saltmarsh and 132 acres of freshwater marsh, herbaceous wetland, and woody riparian (for example 
southern willow scrub and mulefat scrub) habitats. The remaining 171 acres of saltmarsh and brackish marsh 
vegetation are impaired by excessive sedimentation, which converted the coastal saltmarsh to Lolium perenne 
infested non-tidal saltmarsh, freshwater marsh, and woody riparian habitats. (California State Parks, 2011) The 
environmental processes that support wetland habitats in the Lagoon have been altered by urban development in 
three ways:  

1) Increase in the volume and frequency of freshwater input, 
2) Increase in sediment deposition, and 
3) Decrease in the tidal prism. 

These factors have led to decreases in tidal and non-tidal saltmarsh habitats and increases in freshwater habitats 
and the abundance of non-native species. 

NUMERIC TARGET  
The sediment water quality standard applies to sediment loading to the Lagoon and the accumulation of sediment 
in the Lagoon. The minimum protective target would be to reduce watershed sediment loads to non-anthropogenic 
levels and return the Lagoon to non-anthropogenic conditions with consideration given to background loading and 
other factors that also lend to impairment of beneficial uses. The numeric targets are calculated upon the historic 
condition (mid-1970s) when the sediment water quality standard was once met. 

A historic coverage for the Los Peñasquitos watershed was developed for this period using US Geological Survey 
topographic maps from the 1970s. This land-use distribution was used to calculate the watershed numeric target 
using the LSPC watershed model. This historic (mid-1970s) sediment load of 12,360 tons per critical wet period 
(211 days), or 58.6 tons per day, represents the sediment TMDL watershed numeric target. 

An analysis of the vegetation types present in the Lagoon was developed for the mid-1970s using historic aerial 
photographs from which the Lagoon numeric target was calculated. The Lagoon numeric target is expressed as 
an increasing trend in the total area of tidal and non-tidal saltmarsh toward 346 acres. This target acreage 
represents 80 percent of the total acreage of tidal and non-tidal saltmarsh present in 1973. 

WATERSHED POINT AND NON-POINT SEDIMENT SOURCES 
Sources of sediment include erosion of canyon banks, exposed soils, bluffs, scouring stream banks, and tidal 
influx. Some of these processes are exacerbated by anthropogenic disturbances, such as land development within 
the watershed. Land development transforms the natural landscape by exposing sediment and converting 
pervious surfaces to impervious surfaces, which increases the volume and velocity of runoff resulting in scouring 
of sediment, primarily below storm water outfalls that discharge into canyon areas. Sediment loads are transported 
downstream to the Lagoon during storm events causing deposits on the salt flats and in Lagoon channels. These 
sediment deposits have gradually built-up over time due to increased sediment loading and inadequate flushing, 
which directly and indirectly affects Lagoon functions and salt marsh characteristics. 
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There are two broad categories of sediment sources to the Lagoon: 1) watershed sources, and 2) the Pacific 
Ocean. The watershed sources consist of all of point and non-point sources of sediment in the watershed area 
draining to Los Peñasquitos Lagoon. The total sediment contribution from all watershed sources, currently, is 
presented as the total wasteload allocation (WLA). The watershed sources of sediment due to past historical 
activities that have resulted in accumulated sediment in the Lagoon over time are presented as the Watershed 
Load Allocation (LA).  This source also includes, but is not limited to, in-Lagoon erosion and scouring.  Since this 
loading could not be estimated given the limited data, the Lagoon numeric target is set as the compliance point 
for meeting this Watershed Load Allocation. The sediment contributions from the Pacific Ocean are considered a 
background source and are presented as the Load Allocation from the Ocean (LA).  Hence, the responsible parties 
were assigned the total WLA and are jointly responsible for meeting the wasteload reductions required in this 
TMDL project.  

RESPONSIBLE PARTIES 
Responsible parties include the following: Phase I Municipal Separate Storm Sewer Systems (MS4s) copermittees 
(the County of San Diego, City of San Diego, City of Del Mar, and City of Poway), Phase II MS4 permittees, 
Caltrans, general construction storm water NPDES permittees, and general industrial storm water NPDES 
permittees.  

LINKAGE ANALYSIS 
Reducing watershed sediment loads from the year 2000 levels to historic levels is a necessary component for 
restoring and providing long-term protection of the Lagoon’s beneficial uses. Deposition of watershed sediment 
contributes to elevation increases within the Lagoon, leading to an increase in height relative to mean sea level. 
Elevation is a critical variable that determines the productivity, diversity, and stability of saltmarshes. The long-
term existence of the saltmarsh depends on the success of the dominant plants, such as Sarcoconia pacifica (also 
referred to as Salicornia virginica) and Frankenia salina, and their close relationship to sediment supply, soil 
salinity, sea level change, and tidal range. 

Reduced sediment loading consistent with the watershed numeric target will encourage the establishment of 
native vegetation in degraded areas. To represent the linkage between source contributions and receiving water 
response, models were developed to simulate source loadings and transport of sediment into the Lagoon. The 
models provide an important tool to evaluate year 2000 conditions, to evaluate historic conditions, and to calculate 
TMDL load reductions.  

The Lagoon was capable of assimilating these historic sediment loads under historic Lagoon conditions. Because 
the Lagoon has evolved through time and accumulated over 40 years of watershed sediment loads, it cannot be 
assumed that the Lagoon, in the year 2010 conditions, can assimilate the same historic sediment loads. Evaluation 
of the extent of vegetation types in the Lagoon provides the necessary tool to assess how the Lagoon responds 
to watershed sediment load reductions and to establish a target Lagoon condition under which the Lagoon can 
again assimilate the historic sediment loads. 
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TMDL, ALLOCATIONS, AND LOAD REDUCTIONS 
TMDL = 12,360 tons of sediment per year   

The maximum load of sediment that Los Peñasquitos Lagoon can receive from all sources and still meet the 
sediment water quality objective is 12,360 tons per year. 

Wasteload Allocations to Watershed = 2,580 tons/year 

As the primary point source to the Lagoon, a wasteload allocation (WLA) of 2,580 tons/year was assigned to the 
responsible parties. A 67 percent sediment load reduction from the Year 2000 load to the historical (mid-1970s) 
load is required of the responsible parties.  

Load Allocations to Ocean = 9,780 tons/year 

The ocean is a nonpoint source of sediment to the Lagoon and was assigned a load allocation (LA) of 9,780 
tons/year. Because the ocean is a natural background source, load reductions are not required of the ocean. 

Watershed Load Allocations to Lagoon 

Past historical watershed loading has led to accumulated sediment, erosion, and scouring in the Lagoon causing 
impairment to the Lagoon habitats.  The Lagoon numeric target is set as the compliance for this LA: maintain at 
least 346 acres of tidal and non-tidal saltmarsh, represents 80 percent of the total acreage of tidal and non-tidal 
saltmarsh present in 1973. 

Margin of Safety = Implicit  

Conservative assumptions were used in selecting the TMDL numeric targets to provide an implicit margin of 
safety.   

Critical Location 

Due to the variability and dynamic nature of conditions within the Lagoon (e.g., mouth closures, tidal fluctuations, 
sediment fate and transport, etc.), the entire modeled Lagoon area was assessed as the critical location.  Load 
reductions for sediment were based on achieving the numeric TMDL target across the Lagoon. 

Critical Condition 

The wet season that includes the 1993 El Nino storm events (October 1, 1992 April 10, 1993) was selected as the 
critical condition time period for TMDL development.  This is one of the wettest periods on record over the past 
several decades.  Because of the large amount of rainfall, sediment loads were significantly higher during this 
period than in other years with less rainfall. 

Seasonal Considerations 

Sources of sediment are similar for both dry and wet weather seasons (the two general seasons in the San Diego 
region).  Despite the similarity of wet/dry sources, transport mechanisms can vary between the two seasons.  
Throughout the TMDL monitoring period, the greatest transport of sediment occurred during rainfall events.  It is 
recognized that dry weather will contribute a de minimis discharge of sediment; however, model calibration and 
TMDL development focused on wet weather conditions as sediment transport is dramatically higher during wet 
weather. 

MARGIN OF SAFETY (MOS) 
An implicit MOS was incorporated through application of conservative assumptions.  
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IMPLEMENTATION PLAN 
Actions San Diego Water Board May Take 

The San Diego Water Board may exercise any of its authorities under the Water Code to compel responsible 
parties to comply with this TMDL. 

Responsible Parties Identification 

Under this TMDL, the responsible parties are collectively assigned a single WLA, which they are responsible for 
meeting. An aggregate WLA allows for flexibility in achieving the load reduction required to meet the TMDL and 
improve Lagoon conditions. Responsible parties include: Phase I MS4 copermittees (the County of San Diego, 
City of San Diego, City of Del Mar, and the City of Poway), Phase II MS4 permittees, Caltrans, and the General 
Construction and General Industrial Storm Water NPDES permittees.  

The San Diego Water Board encourages cooperation among all the responsible parties. All the responsible parties 
in the Los Peñasquitos watershed must reduce their collective sediment load.  Responsible parties include, but 
are not limited to, specific identification of General construction and industrial stormwater permittees, such as 
sand and gravel operation facilities in the watershed that have capacity for long-term potential loadings into the 
watershed. 

The San Diego Water Board recommends all parties enter into a Memorandum of Understanding (MOU), or a 
similar formal joint effort, to collaboratively and more successfully implement the adaptive management 
framework.   

All responsible entities identified must submit a Comprehensive Load Reduction Plan (CLRP) or SWPPP as 
appropriate and are strongly encouraged to jointly submit a CLRP to the San Diego Water Board within 18 months 
of the effective date of the TMDL.  

The San Diego Water Board expects responsible parties to cooperate in TMDL implementation (e.g., load 
reduction, lagoon monitoring, lagoon restoration) as necessary to achieve compliance with this TMDL.  
Responsible Parties that have or are likely to cause or contribute to the CWA Section 303(d) listed impairment for 
sediment, and are not participating in TMDL implementation, shall be compelled to meet their compliance 
obligations through other regulatory authorities of the San Diego Water Board. 

Any Responsible Party identified is required to develop pollutant reduction plan that includes description and 
schedule for implementing BMPs to reduce sediments from being discharged from their facility, property, etc.  The 
plan must describe how the facility plans to meet the water quality objectives and pollutant reductions set forth in 
the TMDL.  

Any Responsible Party as identified for this TMDL shall contribute information regarding the amount of 
sediments/sedimentation from their facility/entity.  This may be produced from existing monitoring plans or by 
developing a monitoring plan for those entities that currently do not have any discharge monitoring on site. The 
TMDL has identified a "collective" wasteload allocation that includes several sources of sediments into the 
watershed. By developing individual site/permitee monitoring plans for flow and TSS discharges, it will be feasible 
to estimate individual site contributions in the future.  Monitoring should address, at minimum, representative 
values of flow rates and TSS concentrations from the individual permittee's site(s) whenever long-term discharges 
occur.  
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Individual industrial facilities and construction sites are subject to regulation on two levels: (1) The San Diego 
Water Board is responsible for ensuring MS4 copermittees comply with the MS4 requirements in the MS4 storm 
water permit; and (2) each local municipality is responsible, under the MS4 storm water permit, for enforcing its 
own ordinances and permits (for violations of its ordinances/permits by an individual industrial facility or 
construction site within its jurisdiction). The San Diego Water Board is also responsible for enforcing the statewide 
General Industrial and Construction Storm Water NPDES Permits within its jurisdiction. The San Diego Water 
Board relies upon the municipality to enforce its ordinances/permits and then work with the municipality to 
coordinate information and actions to compel compliance. 

Phased Implementation via the Adaptive Management Approach 

A common problem in natural resource management involves a temporal sequence of decisions (or 
implementation actions), in which the best action at each decision point depends on the state of the managed 
system. Adaptive management is a structured iterative implementation process that offers flexibility for responsible 
parties to monitor implementation actions, determine the success of such actions and ultimately, base future 
management decisions upon the measured results of completed implementation actions and the current state of 
the system. This process enhances the understanding and estimation of predicted outcomes and ensures 
refinement of necessary activities to better guarantee desirable results. In this way, understanding of the resource 
can be enhanced over time, and management can be improved.  

Adaptive management entails applying the scientific method to the TMDL. A National Research Council review of 
US EPA’s TMDL program strongly suggests that the key to improving the application of science in the TMDL 
program is to apply the scientific method to TMDL implementation (NRC 2001). For a TMDL, applying the scientific 
method involves 1) taking immediate actions commensurate with available information, 2) defining and 
implementing a program for refining the information on which the immediate actions are based, and 3) modifying 
actions as necessary based on new information. This approach allows the Lagoon to make progress toward 
attaining water quality standards while regulators and stakeholders improve the understanding of the system 
through research and observation of how it responds to the immediate actions. 

Implementation actions to achieve the required WLA and improve the specified numeric targets will be 
implemented via an iterative process, whereby the information collected at each step will be used to inform the 
implementation of the next phase. The project will be adjusted, as necessary, based on the latest information 
collected to optimize the efficiency of implementation efforts. Ultimately, the path moving forward is to create the 
physical conditions related to remediating sediment impacts associated with this TMDL. The implementation effort 
can be divided into three primary phases for this TMDL, as described below: 

• Phase I Implementation includes elements to reduce the amount of sediment that is transported from the 
watershed to the Lagoon. An important component of Phase I will be to secure the relationships and 
agreements between cooperating parties and to develop a detailed scope of work with priorities. 

Phase I includes the following elements: 

o Incorporate interim limits into WDRs and NPDES permits; 

o Implement structural and nonstructural BMPs throughout the watershed; and 

o Develop and initiate a comprehensive monitoring program, which includes compliance monitoring 
and targeted special studies. 

If appropriate, the TMDL will be reconsidered by the San Diego Water Board at the end of Phase I to 
consider completed special studies or policy. 
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• Phase II includes the implementation of additional watershed actions that are targeted to reducing 
sediment loads from high priority areas, as well as lagoon-specific actions that may be needed to facilitate 
recovery of beneficial uses that have been affected by various complex processes, including 
sedimentation, nuisance flows, reduced tidal circulation, and other factors. These actions may include 
Lagoon sediment remediation efforts, re-connecting the Lagoon’s historic tidal channels, and 
maintenance of the Lagoon inlet in collaboration with State Parks, the San Diego Water Board, the Los 
Angeles-San Diego-San Luis Obispo (LOSSAN) Rail Corridor Agency, US EPA, and the watershed 
responsible parties. Phase II may also include additional upstream protections and BMP implementation 
to further reduce watershed sediment contributions. Responsible parties will develop, prioritize, and 
implement Phase II elements based on data from compliance monitoring and special studies.  

• Phase III includes implementation of secondary and additional remediation actions, as necessary, to be 
in compliance with the required WLA allocation by the end of the compliance schedule. 

Develop and Submit a Load Reduction Plan 

Responsible parties are required to prepare and submit for San Diego Water Board review, comment, and 
revision, a Load Reduction Plan that demonstrates how they will comply with this TMDL. The San Diego Water 
Board expects that Load Reduction Plans will be developed collaboratively by the responsible parties within the 
watershed. The Load Reduction Plan shall be submitted to the San Diego Water Board within 18 months of the 
TMDL effective date, and reviewed by the San Diego Water Board Executive Officer within six months of submittal 
(this period will likely include a round of revisions by the responsible parties based on San Diego Water Board 
staff comments). 

The Load Reduction Plan shall establish a watershed-wide, programmatic, adaptive management approach for 
implementation and include a detailed description of implementation actions, identified and planned by the 
responsible parties, to meet the requirements of this TMDL. Implementation actions identified by the Load 
Reduction Plan may include source control techniques, structural and/or non-structural storm water BMPs, and/or 
special studies that refine the understanding of sediment and pollutant sources within the watershed. The Load 
Reduction Plan shall include a description and objective of each implementation action, potential BMP locations, 
a timeline for project or BMP completion, and a monitoring plan to measure the effectiveness of implementation 
actions.  

Storm Water Pollution Prevention Plans (SWPPPs) prepared by Phase II MS4s, Industrial Permittees, and 
Construction Permittees pursuant to their respective statewide general NPDES permits fulfill these entities 
responsibility to prepare a Load Reduction Plan. Permittees within the Los Peñasquitos watershed shall update 
their SWPPPs within 12 months of the TMDL effective date with any additional BMPs, monitoring, etc. to account 
for their site’s potential to impact the receiving waterbody with respect to sediment. Sites identified through 
monitoring data or site inspections as posing an increased risk to the receiving water body may be directed to 
perform additional monitoring by the San Diego Water Board Executive Officer to quantify sediment load 
contributions to the receiving waterbody.  

Comprehensive Approach 

The comprehensive approach to the Load Reduction Plan requires that implementation efforts address all current 
TMDLs, current 303(d) listed waterbody/pollutant combinations, and other targeted impairments within the Los 
Peñasquitos watershed. A comprehensive approach to the Load Reduction Plan is consistent with implementation 
planning currently underway to address all of the impaired segments that were included in the approved bacteria 
TMDLs for San Diego Region Beaches and Creeks (San Diego Water Board, 2010).  
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The comprehensive approach to the Load Reduction Plan allows the responsible parties to proactively address 
other listed impairments within the watershed, which requires special studies to investigate sources and the water 
quality improvements needed to address these pollutants. Such special studies may significantly alter current 
understanding and refine the TMDL loading and/or allocations. This can impact the selection of subsequent 
implementation actions and how they are prioritized by responsible parties. A comprehensive approach to 
development of the Load Reduction Plan will provide a more cost effective and efficient approach for TMDL 
implementation and will have fewer potential environmental impacts associated with construction of structural 
BMPs (San Diego Water Board, 2010). 

Load Reduction Plan Framework 

With increased land development and inadequate management of runoff from impervious areas, increasing 
amounts of sediment are deposited into the Lagoon annually. To minimize the effects of runoff, proper sediment 
control can be achieved through the execution of implementation actions such as BMPs. Sediment implementation 
actions can be grouped into the four categories as summarized below.  

1) Preservation and Restoration 
Significant areas of land have been set aside for open space. Such land acquisition and preservation 
prevents natural areas from being developed and disturbed. Additionally, the restoration of riparian buffers 
and wetlands can include the stabilization of steep slopes with native riparian vegetation. This not only 
helps restore the habitat but also the natural function of the stream. 
 

2) Education & Outreach 
As a source control technique, education and outreach can function as pollution prevention to reduce or 
eliminate the amount of sediment generated at its source. Education and outreach can be targeted at 
specific land user groups and/or staff involved with site maintenance. As an example, implementation 
actions such as municipal incentives can be used to encourage proper irrigation and landscaping and can 
significantly reduce volumes of runoff.  
 

3) Retrofitting, New Development, & Site Management 
Land development (MS4 contribution) is the primary source of anthropogenic sediment contribution above 
historical conditions. Development can expose sediment and contribute excessive amounts of sediment 
to the Lagoon. Additionally, increased imperviousness associated with development can lead to increased 
storm water runoff and soil erosion or gullying within the MS4 and receiving waters. Appropriate site 
management can partially or fully mitigate the effects of development. The Load Reduction Plan must 
identify and prioritize BMPs based on an analysis of opportunities and cost/benefit considerations. 
Furthermore, the Load Reduction Plan must detail BMP projects and locations. Storm water BMPs can 
be implemented to reduce the effects of pollutant loading and increased storm water flows from 
development. Structural BMPs include incorporation of low impact development (LID) and storm flow 
hydrograph matching into new projects. The same structural BMPs can be utilized to retrofit existing sites 
or be applied as regional MS4 BMPs to treat pollutants and/or flows prior to discharge into receiving 
waters. 
 

4) Monitoring: 
A coordinated monitoring plan is needed to establish existing watershed conditions (baseline conditions) 
from which future changes and anticipated improvement in water quality can be measured. Additional 
monitoring could focus on sensitive species, areas of saltmarsh coverage, extent of invasive plant 
species, BMP effectiveness, and/or reduction in impervious coverage. Additionally, monitoring is crucial 
in the assessment of implementation actions to gain an understanding of performance for future adaptive 
management actions. 

Load Reduction Plan Implementation 

The Load Reduction Plan must be implemented within 90 days upon receipt of San Diego Water Board comments 
and recommendation, but in any event, no later than 6 months after submittal.   
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MONITORING 
Monitoring is required to measure the progress of pollutant load reductions and improvements in water and 
saltmarsh habitat acreage. The information presented below is intended to be a brief overview of the goals of the 
monitoring. Special studies may be planned to improve understanding of key aspects related to achievement of 
WLAs and LAs, restore the beneficial uses, and to assist in the modification of structural and non-structural BMPs 
if necessary. The goals of monitoring include: 

1) To determine compliance with the assigned wasteload and load allocations. 

2) To monitor the effect of implementation actions proposed by responsible parties to improve water and 
saltmarsh habitat quality including proposed structural and non-structural BMPs to reduce storm water 
run-off and sediment loading, and remediation actions to remove sediment from the Lagoon. 

3) To monitor the extent of vegetation habitat acreages in the Lagoon and determine if additional 
implementation action should be required. 

4) To implement the monitoring in a manner consistent with other TMDL implementation plans and 
regulatory actions within the Los Peñasquitos watershed. 

The proposed monitoring program shall be included in the Load Reduction Plan submitted to the San Diego Water 
Board Executive Officer for review. 

Watershed Monitoring 

Responsible parties must conduct suspended sediment, bedload, and flow monitoring to calculate total sediment 
loading to the Lagoon for each wet period (October 1 thru April 30) throughout the 20-year compliance period. 
The responsible parties must monitor enough storm events throughout to quantify sediment loading over each 
wet period. The compliance point for the WLA shall be the Lagoon as measured through the cumulative sediment 
loading from Los Peñasquitos, Carroll Canyon, and Carmel Creeks prior to entering the Lagoon. The responsible 
parties must monitor as many stations as necessary to quantify sediment loading to the Lagoon. Because of the 
natural variability in sediment delivery rates, sediment loading shall be evaluated using a 3-year, weighted rolling 
average. The first average must be calculated following the third critical wet period after the TMDL effective date. 

Responsible parties are encouraged to collaborate or coordinate their efforts with other regional and local 
monitoring programs to avoid duplication and reduce associated costs.  

Lagoon Monitoring 

The responsible parties shall monitor the Lagoon annually in the Fall for changes in extent of the vegetation types. 
Aerial photos of the Lagoon must be acquired, digitized onscreen (at an approximate 1:2,500 scale), interpreted, 
and mapped into generalized classifications. Vegetation types must be classified as saltmarsh, non-tidal 
saltmarsh, freshwater marsh, non-tidal saltmarsh – Lolium perrene infested, freshwater marsh, southern willow 
scrub/mulefat scrub, herbaceous wetland, or upland land cover (urban, beach, dune, upland vegetation, etc.). 
Vegetation type classifications are described in the Sediment TMDL for Los Peñasquitos Lagoon Staff Report. 
Ground truthing may be performed after aerial photo interpretation to distinguish between vegetation types. 
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COMPLIANCE SCHEDULE 
The implementation schedule for this TMDL follows the form of an adaptive management strategy, tracks 
implementation progress with established milestones or interim goals, and sets forth a final compliance date. It is 
impractical for land managers to actually measure sediment loading on a daily basis; thus, compliance with the 
TMDL is most appropriately expressed as an average annual load and should be evaluated as a long-term running 
average to account for natural fluctuations and inaccuracies in estimating sediment loads. 

Pursuant to State Board Resolution No. 2000-015 and 2000-030 a TMDL compliance schedule must be as short 
as practicable, but in no case shall it exceed 20 years from the effective date of the Basin Plan amendment.  This 
timeline in Table {Insert Table number} takes into consideration the planning needs of the responsible parties and 
other stakeholders to establish a Load Reduction Plan, time needed to address multiple impairments, and provides 
adequate time to measure temporal disparities between reductions in upland loading and the corresponding 
Lagoon water quality response. Current studies and other implementation actions or projects are underway to 
reduce sediment loading to the Lagoon and to gain a better understanding of source contributions. A variety of 
such projects will continue throughout the development of the Load Reduction Plan, ensuring there are no gaps 
in implementation efforts throughout the process. 

At the end of the TMDL compliance schedule, as outlined in Table 7-57, waters must meet the Lagoon’s sediment 
water quality standard and therefore, the Lagoon numeric target.  The final lagoon numeric target requires the 
successful restoration of tidal and non-tidal salt marsh to achieve a lagoon total of 346 acres.  This can either 
mean: 

1. Successful restoration of 80 percent of the 1973 acreage of lagoon salt marsh habitat (346 acres); or  

2. Demonstrate that implementation actions are active on and/or affecting 346 acres with continued monitoring 
to ensure 80 percent target achievement.   

If at any point during the implementation plan, monitoring data or special studies indicate that WLAs or LAs will 
be attained but the Lagoon numeric target may not be achieved, the San Diego Water Board shall reconsider the 
TMDL to modify WLAs and LAs to ensure that the Lagoon numeric target is attained. 

Table 7-57. Los Peñasquitos Lagoon Sediment TMDL Implementation Compliance Schedule 

Item Implementation Action Responsible Party Date 

1 

Obtain approval by OAL of Los 
Peñasquitos Lagoon Sediment TMDL 
= Establishes effective date of TMDL 

San Diego Water Board, 
San Diego County, City of 
San Diego, City of Poway, 
City of Del Mar, Caltrans, 
General Storm Industrial 
and Construction 
permittees 

Estimated June 2013 

2a 

Issue, reissue, or revise general 
WDRs and NPDES requirements for 
Phase I MS4s, including Caltrans, to 
incorporate requirements for 
complying with TMDL and WLAs 

San Diego Water Board 
and State Water Board 

Completed during 
permit renewal - within 
5 years of applicable 
permit date, and every 
5 years thereafter. 

2b 

Issue, reissue, or revise general 
WDRs and NPDES requirements for 
Construction and Industrial NPDES to 
incorporate requirements for 
complying with TMDL and WLAs 

San Diego Water Board 
and State Water Board 

Completed during 
permit renewal - within 
5 years of applicable 
permit date, and every 
5 years thereafter. 
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Item Implementation Action Responsible Party Date 

2c 

Issue, reissue, or revise general 
WDRs and NPDES requirements for 
Phase II NPDES permittees to 
incorporate requirements for 
complying with TMDL and WLAs 

San Diego Water Board 
and State Water Board 

Completed during 
permit renewal - within 
5 years of applicable 
permit date, and every 
5 years thereafter. 

3a 
Completion of Load Reduction Plans  Phase 1 MS4s and Caltrans Within 18 months of 

OAL effective date for 
sediment TMDL 

3b 
Approval of Load Reduction Plan San Diego Water Board 

Executive Officer 
Within 6 months of 
submittal 

3c 

Phased, adaptive implementation of 
Load Reduction Plan 

Phase 1 MS4s and Caltrans In accordance with 
Load Reduction 
Strategy – ongoing 
throughout the 
implementation 

3d 
Revision of SWPPPs Construction, industrial, and 

Phase II Permittees 
Within 12 months of 
OAL effective date for 
sediment TMDL 

4a 
Submit annual Progress Report to the 
San Diego Water Board due January 
31 each year 

Phase 1 MS4s Annually after 
reissuance of NPDES 
WDR 

4b 
Submit annual Progress Report to the 
San Diego Water Board due April 1 
each year 

Caltrans Annually after 
reissuance of NPDES 
WDR 

5 
Enforcement Actions San Diego Water Board As needed 

6 

Refine Load Reduction Plan Phase 1 MS4s and Caltrans As warranted by 
completion of special 
studies, additional 
monitoring and data 
compilation. 

7 

Reopen and reconsider TMDL San Diego Water Board As defensible through 
the collection of 
additional data and 
significant findings by 
the watershed 
stakeholders. 

8 

Meet Interim Milestone #1: Attain 20 
percent required reduction in 
sediment loading (equivalent to 6691 
tons of sediment per year) and/or 
show progress in improving Lagoon 
conditions consistent with the 
specified targets 

MS4s and NPDES 
permittees 

Within 5 years of 
approved TMDL 

9 

Meet Interim Milestone #2: Attain 40 
percent required reduction in 
sediment loading (equivalent to 5663 
tons of sediment per year) and/or 
show progress in improving Lagoon 
conditions consistent with the 
specified targets 

MS4s and NPDES 
permittees 

Within 9 years of 
approved TMDL 
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Item Implementation Action Responsible Party Date 

10 

Meet Interim Milestone #3: Attain 60 
percent required reduction in 
sediment loading (equivalent to 4636 
tons of sediment per year) and/or 
show progress in improving Lagoon 
conditions consistent with the 
specified targets 

MS4s and NPDES 
permittees 

Within 13 years of 
approved TMDL 

11 

Meet Interim Milestone #4: Attain 80 
percent required reduction in 
sediment loading (equivalent to 3608 
tons of sediment per year) and/or 
show progress in improving Lagoon 
conditions consistent with the 
specified targets 

MS4s and NPDES 
permittees 

Within 15 years of 
approved TMDL 

12 

Meet Final Milestone: Achieve 
Lagoon numeric target: the 
successful restoration of tidal and 
non-tidal salt marsh to achieve a 
lagoon total of 346 acres.77 

All Phase I, Phase II MS4s, 
Caltrans, and general 
construction and industrial 
NPDES enrollees, and 
other WDR and NPDES 
permittees in the 
watershed78 

Within 20 years of 
approved TMDL 

Note: TMDL implementation schedule may be altered due to TMDL reconsideration; additionally, enforcement 
actions by the San Diego Water Board will be taken as necessary. 

 
77 This can either mean: 

1. Successful restoration of 80 percent of the 1973 acreage of lagoon salt marsh habitat (346 acres); or  
2. Demonstrate that implementation actions are active on and/or affecting 346 acres with continued 

monitoring to ensure 80 percent target achievement.   

78 For general construction and industrial permittees and other NPDES/WDR permittees, this applies to those 
facilities that have potential for long-term loadings into the watershed. 
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