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ES.10 SAN DIEGO BAY WATERSHED 
MANAGEMENT AREA EXECUTIVE SUMMARY 
 

This section summarizes the results and assessment of the 2008ï

2009 monitoring programs conducted in the San Diego Bay 

Watershed Management Area (WMA). Monitoring activities 

conducted in compliance with Regional Water Quality Control 

Board (RWQCB) Order R9-2007-0001 (Permit) are provided in 

Table ES.10-1. 

 

 

Table ES.10-1. 2008ï2009 Monitoring Program Activities  

Program Data Set Constituents Assessed 

P
u

e
b

lo
 S

a
n

 

D
ie

g
o 

S
w

e
e

tw
a

te
r 

O
ta

y
 

Receiving Water Monitoring     

Ambient Monitoring Water chemistry and toxicity  V  

Rapid Stream Bioassessments 
Benthic macroinvertebrates, periphyton, and 

physical habitat 

 
V  

Wet Weather Monitoring Water chemistry, bacteria, toxicity, and trash V V  

Post-Storm Sediment Pyrethroid Monitoring 
Grain size, synthetic pyrethroid pesticides, 

and TOC 
V V V 

Bight 08 Estuary Monitoring  

Water (bacteria and TSS) and sediment 

quality (chemistry, toxicity, and benthic 

macroinvertebrates) 

 V  

Third Party Data 

RHMP ï general chemistry, bacteria, metals, 

pesticides in water and sediment 

City of San Diego Special Studies ï general 

chemistry, bacteria, metals, pesticides, PAHs, 

PCBs and toxicity 

V V V 

Urban Runoff Monitoring     

Jurisdictional Dry Weather Monitoring  Field and analytical chemistry, trash V V V 

MS4 Outfall Random Dry Weather 

Monitoring 
Chemistry and bacteria  V 

V 

MS4 Outfall Random Wet Weather 

Monitoring 
Chemistry and bacteria  V 

V 

MS4 Outfall Targeted Monitoring Chemistry, metals, pesticides and bacteria V V V 
Regional Dry Weather Source Identification 

Monitoring 

General chemistry, metals, bacteria, 

pesticides 
V  

 

Coastal Storm Drain Monitoring (CSDM) 

Program 
Fecal indicator bacteria V V V 

 

 

The San Diego Bay WMA covers over 282,580 acres and consists of three major watersheds: 

Pueblo San Diego, Sweetwater, and Otay. Major waterbodies contained within the San Diego 

Bay WMA include San Diego Bay, Otay River, Sweetwater River, and Switzer Creek, Chollas 
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Creek, and Paradise Creek in the Pueblo San Diego Watershed. San Diego Bay is the largest 

estuary in San Diego County, containing approximately 10,532 acres of water and 4,419 acres of 

tidelands. Land use within the San Diego Bay WMA is primarily vacant and undeveloped (28%), 

open space / parks and recreation (28%), residential (14%), spaced rural residential (9%), and 

transportation (9%). The population in the San Diego Bay WMA is estimated at 1,017,900 

persons or 2,349 persons per square mile (SANDAG, 2005). The major population center in the 

WMA occurs in the western portion of the watershed, throughout the Pueblo San Diego 

Watershed, and in the westernmost portions of the Sweetwater and the Otay Watershed. 

Jurisdiction varies by watershed and includes the cities of San Diego, La Mesa, Lemon Grove, 

Chula Vista, Coronado, National City, and Imperial Beach, the San Diego County Regional 

Airport Authority, the San Diego Unified Port District, and the County of San Diego. 

 

Within this WMA, contaminants identified on the 2006 State Water Resources Control Board 

(SWRCB) Section 303(d) list are provided in Table ES.10-2 with relevant total maximum daily 

load (TMDL) status. However, several changes are currently proposed in the 2008 Draft 303(d) 

List currently under development. 
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Table ES.10-2. San Diego Bay Watershed Management Area State Water Resources 

Control Board Section 303(d) Listed Waterbodies and Total Maximum Daily Load Status 

Waterbody Name Pollutant/Stressor TMDL Status 

Pueblo San Diego HU 

San Diego Bay Shoreline, near Sub-Base 
Benthic community effects and sediment 

toxicity 

In development 

San Diego Bay Shoreline, Shelter Island Shoreline 

Park 
Indicator bacteria 

In development 

San Diego bay Shoreline, at Harbor Island (West 

Basin) 
Copper 

Not developed 

San Diego Bay Shoreline, G Street Pier Indicator bacteria In development 

San Diego Bay Shoreline, near Switzer Creek 
Chlordane, Lindane/Hexachlorocyclohexane, 

and PAHs 

In development 

San Diego Bay Shoreline, vicinity of B Street and 

Broadway Piers 

Indicator bacteria, benthic community effects, 

and sediment toxicity 

In development 

San Diego Bay Shoreline, Downtown Anchorage 
Benthic community effects and sediment 

toxicity 

In development 

San Diego Bay Shoreline, at Harbor Island (East 

Basin) 
Copper 

Not developed 

San Diego Bay Shoreline, at Marriott Marina Copper Not developed 

San Diego Bay Shoreline, at Americaôs Cup 

Harbor 
Copper 

Not developed 

Chollas Creek 
Indicator bacteria, copper, lead, zinc, and 

Diazinon 

TMDLs adopted for 

dissolved copper, lead, 

and zinc, and Diazinon 

San Diego Bay Shoreline, near Chollas Creek 
Benthic community effects and sediment 

toxicity 

In development 

San Diego Bay Shoreline, 32nd Street Naval 

Station 

Benthic community effects and sediment 

toxicity 

In development 

San Diego Bay Shoreline, between Sampson 

Street and 28th Street 
Copper, mercury, PAHs, PCBs, and zinc 

In development 

San Diego Bay Shoreline, Near Coronado Bridge 
Benthic community effects and sediment 

toxicity 

Not developed 

San Diego Bay Shoreline, Seventh Street Channel 
Benthic community effects and sediment 

toxicity 

In development 

San Diego Bay Shoreline, north of 24th Street 

Marine Terminal 

Benthic community effects and sediment 

toxicity 

Not developed 

Shelter Island Yacht Basin Dissolved Copper Adopted 

Sweetwater HU 

San Diego Bay Shoreline, at Bayside Park (J 

Street) 
Indicator bacteria 

In development 

San Diego Bay Shoreline, at Chula Vista Marina Copper Not developed 

Sweetwater Reservoir Dissolved oxygen Not developed 

Loveland Reservoir Aluminum, manganese, and dissolved oxygen Not developed 

Otay HU 

Pacific Ocean Shoreline, Imperial Beach Pier PCBs Not developed 

San Diego Bay PCBs Not developed 

San Diego Bay Shoreline, at Coronado Cays Copper Not developed 

San Diego Bay Shoreline, at Glorietta Bay Copper Not developed 

Pogi Canyon Creek DDT Not developed 

Otay Reservoir, Lower 
Color, iron, manganese, nitrogen ammonia 

(total ammonia), and pH (high) 

Not developed 

Source: SWRCB, 2006 
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Summary of Monitoring Program Data to Address Core Management Questions 

Receiving water monitoring was conducted at two SMC sites in the Sweetwater River Watershed 

during one ambient weather event and one wet weather event at the Chollas Creek and 

Sweetwater River MLS. Annual receiving water monitoring is conducted on a rotating schedule 

between the north and south portions of San Diego County as described in Table 1 of the Permit 

with the exception of Chollas Creek that is monitored each year. In 2008ï2009, the scope of the 

monitoring program was adjusted due to the Copermittees participation in the Southern 

California Bight Regional Monitoring Program. 

 

Each element of the Permit required monitoring program was designed to provide scientific data 

to address five core management questions. The core management questions, as listed in the 

Permit, are presented as follows: 

 

1. Are conditions in receiving waters protective, or likely to be protective, of beneficial 

uses? 

2. What is the extent and magnitude of the current or potential receiving water problems? 

3. What is the relative urban runoff contribution to the receiving water problem(s)? 

4. What are the sources of urban runoff that contribute to receiving water problem(s)? 

5. Are conditions in receiving waters getting better or worse? 

 

The core management questions were designed to provide focus in the research and development 

of specific study objectives and the execution of data collection, data analysis, and reporting for 

this monitoring program. Elements of the monitoring program for each WMA vary across spatial 

and temporal scales. Therefore, data support only partial resolution of each core management 

question. Through continued monitoring and the refinement of the Permit requirements a more 

complete understanding of the answers to each of the overarching management questions may be 

obtained. 

 

Assessments were conducted using data from multiple monitoring programs, and the results were 

applied to the relevant core management questions using a weight-of-evidence approach. The 

results for the San Diego Bay WMA are summarized in Table ES.10-3.   
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Table ES.10-3. Summary of Watershed Management Area Assessment Findings 
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Ambient Receiving 

Water Summary 

Á Constituent Summary 

-  Pueblo San Diego: TDS, total nitrogen, and dissolved copper 

> benchmark in 100% of samples; turbidity, BOD, COD, and 

MBAS > benchmark in 50% of samples (based on 2 samples 

in 2007ï2008) 

-  Sweetwater HU: Chloride, total nitrogen, and total 

phosphorus > benchmark in 50% of samples (based on 2 

samples in 2008ï2009) 

Á No constituents with a magnitude of exceedance greater than five 

times their benchmark were found in the three SMC Sweetwater sites; 

the Pueblo San Diego and Otay HUs were not assessed. 

Á Although toxicity was observed in one of two samples in the Pueblo 

San Diego HU (Chollas), the data set was not large enough to 

determine persistent toxicity. Sweetwater and Otay HUs were not 

assessed. 

1, 2 

Wet Weather 

Receiving Water 

Assessment 

Á Constituents of concern1: 

-  High frequency of occurrence: Pueblo San Diego (Chollas; 

turbidity, TSS, total coliform, fecal coliform, and 

enterococci); Sweetwater (fecal coliform and enterococci). 

-  Medium frequency of occurrence: Pueblo San Diego 

(Chollas; dissolved copper); Sweetwater (TDS) 

-  Low frequency of occurrence: Pueblo San Diego (Chollas; 

BOD, COD, and dissolved zinc); Sweetwater (total coliform 

and Diazinon). 

Á Constituents with a magnitude of exceedance by more than five times 

the benchmark included: 

-  Pueblo San Diego (Chollas; fecal coliform). 

-  Sweetwater (fecal coliform). 

Á Persistent toxicity was observed in Pueblo San Diego (Chollas Creek) 

to H. azteca. 

Á Bifenthrin and Permethrin were detected in storm water in Pueblo San 

Diego (Chollas Creek) at concentrations likely to cause toxicity*.   

Á Synthetic pyrethroids* (Bifenthrin, Cyfluthrin and Cypermethrin) 

were detected in Pueblo San Diego (Chollas) sediments at 

concentrations sufficient to cause toxicity. Concentrations were below 

the detection limit in Sweetwater and Otay HUs. 

Rapid Stream 

Bioassessment 

Altered benthic macroinvertebrate communities (Very Poor IBI ratings) 

were observed in both Pueblo San Diego and Sweetwater sites. 

Bight 08 

Á Water quality analyses found low or non-detectable concentrations of 

bacteria and TSS and both were below the benchmarks. 

Á Sediment analyses identified two sites as possibly impacted, two sites 

as likely unimpacted, and one site as unimpacted. Synthetic 

pyrethroids were detected in low concentrations in Sweetwater River 

Estuary Sediments. 

Third party  

Á RHMP ï dissolved copper was the only analyte to exceed water 

quality benchmarks and occurred primarily in the Marina strata. 

Sediment quality objective results indicated that over half of the 60 

stations assessed in San Diego Bay were classified as unimpacted, 

10% were determined to be likely unimpacted, 25% were possibly 

impacted, 12% were likely impacted, and only one station was clearly 

impacted. 

 

Á City of San Diego TMDL Compliance Monitoring ï Malathion, 
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copper and zinc were above benchmarks with concentrations in the 

north fork higher than those in the south fork of the Creek. 

Concentrations of Diazinon continue to decline and were below the 

TMDL WLA during the three wet weather events in 2008ï2009. 

Á City of San Diego Design Storm Evaluation ï results indicated that 

while bacteria concentrations are relatively unaffected by fluctuations 

in the hydrograph, as much as half of the dissolved copper load may 

be accumulated during the tail end of the hydrograph and 

approximately 85ï90% of the mass of copper and zinc is associated 

with particle size ranging from fine silt to very fine clay. 

Á City of San Diego Air Deposition ïTotal and dissolved copper 

concentrations were positively correlated (higher) with higher percent 

impervious surface area. Copper, lead, and zinc concentrations were 

higher in commercial and industrial land use areas compared with 

residential land use.  

City of San Diego Bacteria Source ID ï bacteria found during dry 

weather at the mouth of Chollas Creek originate from localized 

sources that discharge directly to the mouth (i.e., storm drains) as 

opposed to upstream sources. Elevated concentrations were a result of 

ponded conditions from irrigation runoff in areas subject to tidal 

influences. 
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Ambient Urban 

Runoff Areas 

Assessment 

(Jurisdictional, MS4, 

CSDM) 

Á Results above action levels or receiving water benchmarks 

Pueblo San Diego: 

-  Jurisdictional: conductivity, turbidity, orthophosphate, total 

coliform, fecal coliform, and enterococci 

-  MS4: total nitrogen, total phosphorus, fecal coliform, 

enterococci  

-  CSDM: Coastal storm drains monitored in this program do 

not appear to be impacting receiving waters 

Sweetwater 

-  Jurisdictional: pH, conductivity, nitrate, total coliform, fecal 

coliform, enterococci 

-  MS4: TDS, total nitrogen, total phosphorus, fecal coliform, 

enterococci 

-  CSDM: Coastal storm drains monitored in this program do 

not appear to be impacting receiving waters 

3, 4 

Wet Weather Urban 

Runoff Areas 

Assessment (MS4) 

Á The MS4 random wet weather data suggest that at most sites, loads 

appear to have been influenced by the characteristics of the 

catchment, particularly land use and drainage area. Additional 

monitoring is needed to assess the extent to which wet weather 

effluent from the MS4 influences receiving water conditions. 

Á Coastal storm drains monitored in this program do not appear to be 

impacting coastal receiving waters. 

W
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s
s
e
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t Receiving Water 

Trend Assessment 

Á In Pueblo San Diego, increasing trends were observed in nitrite, TKN, 

turbidity, copper and zinc. Decreasing trends were observed in TDS 

and Diazinon. 

Á In Sweetwater, a significantly increasing trend was observed for pH 

while a significantly decreasing trend was observed in total lead. 

5 

2001ï2006 Baseline 

Long-Term 

Effectiveness 

Assessment Ratings 

Á WMA high frequency of occurrence ratings in the Pueblo San Diego 

HU for TDS, turbidity, and indicator bacteria were consistent with 

findings in previous years. In the Sweetwater HU, the high frequency 

of occurrence COCs (fecal coliform and enterococci) were also 

similar to previous years. Dissolved lead and dissolved zinc were not 

identified as high frequency of occurrence COCs based on dissolved 
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metals criteria in Pueblo San Diego (Chollas Creek) (previous 

assessments included total metals assessed with conversion factors for 

dissolved metals). 

 Constituents of concern are determined by a rating system that evaluates the frequency and magnitude of a constituent above its 

relevant criteria. Low, medium, and high frequency of occurrence describe the relative ranking of those constituents. The ranking 

methodology is described in Appendix B. 

*The Stormwater Monitoring Coalition suggests that the synthetic pyrethroid analytical method may be highly variable (Schiff, 

2009). Pyrethroid benchmarks presented in this document are for comparison purposes only and for further assessment with 

toxicity results.  

 

Based on these results, each of the five Core Management Questions are addressed below. 

 

1. Are conditions in receiving waters protective, or likely to be protective, of beneficial 

uses? 

 

Core Management Question 1 was addressed with ambient and wet weather data assessments.  

 

Pueblo San Diego Watershed 

Core Management Question 1 was addressed with the wet weather data assessment. In the 

Pueblo San Diego HU some constituents were identified as high frequency of occurrence COCs. 

During wet weather, high frequency COCs include turbidity, TSS, total coliform, fecal coliform, 

and enterococci. This suggests that some beneficial uses may be impaired by these constituents. 

Indicator bacteria measured above their respective benchmarks during both ambient weather and 

wet weather conditions within the Pueblo San Diego HU indicate possible impairment of the 

REC-2 Beneficial Use. While Chollas Creek is not currently listed as a REC-1 waterbody, it is 

listed as having a potential REC-1 Beneficial Use.  

 

Historical stream bioassessment results indicate evidence of benthic community impairment in 

the Pueblo San Diego HU, with Very Poor IBI ratings at the Chollas Creek MLS since 2001. The 

low ratings may be influenced by a number of factors, including poor in-stream physical habitat 

and the presence of copper, pesticides (several synthetic pyrethroid compounds were detected 

during wet weather monitoring), or other constituents not monitored in this program. The 

bioassessment results suggest that the receiving waters may not be protective of beneficial uses. 

 

Toxicity to C. dubia reproduction and H. azteca survival during wet weather conditions in the 

Pueblo San Diego HU was observed on October 5, 2008, at the MLS. In previous years, toxicity 

has been observed frequently for H. azteca and sporadically for C. dubia at this site. Since 2001, 

toxicity to C. dubia has been identified in approximately one-third of all wet weather samples, 

while toxicity to H. azteca has been identified in three-fourths of all wet weather samples. 

Evidence of persistent toxicity to H. azteca was identified in wet weather monitoring (there is not 

sufficient data to determine if persistent toxicity also occurs during dry weather). The evidence 

of persistent toxicity at this site indicates that the receiving waters may not be protective of 

beneficial uses. 
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Results of the RHMP sediment quality monitoring conducted at the mouth of Chollas Creek 

showed four of five sites as unimpacted and one of five sites as possibly impacted. However, no 

toxicity was observed in the samples collected at the mouth of Chollas Creek and dissolved 

copper results in water were below the California Toxics Rule. Sediment quality objective results 

indicated that over half of the 60 stations assessed in all of San Diego Bay were classified as 

unimpacted, 10% were determined to be likely unimpacted, 25% were possibly impacted, 12% 

were likely impacted, and only one station was clearly impacted which occurred in Americas 

Cup Harbor. 

 

Sweetwater Watershed 

The results of the 2008ï2009 Monitoring Program in the Sweetwater HU indicate that some of 

the constituents monitored were identified as high frequency of occurrence COC. In the 

Sweetwater HU, these COC included fecal coliform and enterococci indicator bacteria. This 

suggests that some beneficial uses may be impaired by these constituents.  

 

Historical stream bioassessment results indicate evidence of benthic community impairment in 

the Sweetwater HU; IBI ratings of Very Poor have been reported at two locations along the 

Sweetwater River (at highway 94 and at Bonita Road) since 2002. The low ratings may be 

influenced by a number of factors, including poor in-stream physical habitat or possibly the 

presence of toxic constituents not monitored in this program. The bioassessment results suggest 

that the receiving waters may not be protective of beneficial uses. 

 

Toxicity to C. dubia reproduction and S. capricornutum growth during wet weather conditions in 

the Sweetwater HU was observed on October 5, 2008 at the MLS. In previous years, toxicity has 

been sporadic at this site. Since 2001, toxicity to C. dubia reproduction has been identified in 

37% of samples, and toxicity S. capricornutum growth has been observed in 42% of samples.  

No toxicity to H. azteca has been observed since 2001. There is no evidence of persistent toxicity 

at this site in ambient or wet weather monitoring. The lack of persistent toxicity at this site 

indicates that the receiving waters are likely protective of beneficial uses. 

 

Results of the Bight 08 program suggest that the receiving waters of the estuary are generally 

protective of beneficial uses in that, 1 of 5 sites assessed was unimpacted, 2 of 5 sites assessed 

were likely unimpacted, and 2 of 5 sites in the middle of the estuary were possibly impacted. No 

clearly impacted sites were determined based on the SQO Guidelines. Sediment chemistry 

presented a moderate exposure, toxicity was either low or non-toxic, and benthic impacts were 

low at the two possibly impacted sites. The Bight 08 program also determined that water quality 

results were below the benchmark for bacteria and TSS. 

 

Results of the RHMP monitoring showed that 7 of the 9 sites sampled in proximity to the 

Sweeter River Estuary were likely unimpacted and 2 of 9 sites were possibly impacted. One site 

had dissolved copper in water above the CTR.  

 

2. What is the extent and magnitude of the current or potential receiving water 

problems? 
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Core Management Question 2 was addressed with magnitude of exceedance ratios for wet 

weather conditions in the receiving waters.  

 

Pueblo San Diego Watershed 

The greatest concentration-to-benchmark ratios during wet weather conditions in the Pueblo San 
Diego HU were observed for indicator bacteria, turbidity, COD, and toxicity to H. azteca. The 
fecal coliform concentration during the 2008 storm event was more than 20 times greater than 
the benchmark. Bacterial concentrations vary widely in storm water runoff, but fecal coliform 
concentrations at the MLS on average have been nine times greater than the benchmark. The 
turbidity concentration during wet weather in 2008ï2009 was approximately four times greater 
than the benchmark, which is just slightly lower than the historical mean for the site. COD and 
toxicity to H. azteca were each three times their respective benchmark. Historically, COD has 
been just slightly above the benchmark, while toxicity to H. azteca has historically slightly 
greater than three times the benchmark. 
 
Historical stream bioassessment ratings conducted in the Pueblo San Diego HU indicate a Very 

Poor benthic community at the Chollas Creek MLS. Consistent ratings of either Poor or Very 

Poor since 2002 suggest that the impairment on the benthic community at this station is not an 

anomaly. This is supported by the 2007-2008 bioassessment results, which, once again, indicated 

a Very Poor benthic community at the Chollas Creek MLS. 

 

Monitoring conducted in accordance with Order R9-2004-0277 showed that constituent 

concentrations and magnitude of toxicity are generally higher in the north fork of Chollas Creek 

in comparison to the south fork of Chollas Creek. The north fork of Chollas Creek is a concrete 

channel and has more imperviousness than the south fork which has a natural bottom channel 

and has had recent restoration work done in portions of the creek. 

 

Sediment quality objective results from the RHMP indicated that over half of the 60 stations 

assessed in all of San Diego Bay were classified as unimpacted, 10% were determined to be 

likely unimpacted, 25% were possibly impacted, 12% were likely impacted, and only one station 

was clearly impacted which occurred in Americas Cup Harbor. The Marina strata had the highest 

concentrations of dissolved copper and also had the highest percentage of possibly, likely, and 

clearly impacted sites combined, based on the SQO Guidelines. 

 

Sweetwater Watershed 

The greatest exceedance ratios during ambient conditions in the Sweetwater HU were observed 
for total nitrogen and total phosphorus at one of the two sites assessed. Total nitrogen and total 
phosphorus concentrations were between 1.0 and 1.5 times greater than the benchmark at one 
site in the lower Sweetwater HA. Exceedance ratios during wet weather at the MLS were 
greatest for fecal coliform bacteria. The fecal coliform concentration during the 2008 storm event 
was more than 500 times greater than the water quality benchmark. Bacterial concentrations vary 
widely in storm water runoff, but fecal coliform concentrations at the MLS on average have been 
41 times greater than the benchmark. The TDS concentration during wet weather in 2008ï2009 
was two times greater than the water quality benchmark, which is slightly above the historical 
mean for the site. 
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Receiving water spatial patterns in the Sweetwater HU varied by constituent. During ambient 
conditions, receiving water concentrations of chloride, total nitrogen, and total phosphorus were 
greater than their respective benchmarks in the lower Sweetwater HU, but were below 
benchmarks at one site in the upper watershed. These results provide a snapshot of receiving 
water conditions during the time of the survey. Additional data is needed to provide a more 
robust assessment of the spatial patterns of water quality constituents within the Sweetwater HU. 
 
Historical stream bioassessment ratings conducted in the Sweetwater HU indicate a Very Poor 

benthic community at both monitored locations. The consistent rating of Very Poor at locations 

along the Sweetwater River at Highway 94 and Bonita Road since 2002 suggests that the extent 

of the impairment on the benthic community is not isolated to one area. This is supported by the 

2008ï2009 bioassessment results, which indicate a Very Poor benthic community at the SMC 

site located in the lower portion of the WMA.  

 

Bight ô08 SQO guideline results characterized two upper-most sites and one site near San Diego 
Bay as likely unimpacted and unimpacted based on the SQO guidelines. The two middle 
locations were identified as possibly impacted. 
 

3. What is the relative urban runoff contribution to the receiving water problem(s)? 

 

Core Management Question 3 was partially answered through the MS4 Outfall Monitoring 

Program and the trash assessment.  

 

Pueblo San Diego Watershed 

In 2008ï2009, the Pueblo San Diego HU MS4 was assessed through the Random Dry, Random 
Wet, and Targeted Dry programs. Twelve sites were visited throughout the San Diego Bay 
WMA as part of the random dry program. Six of the 12 MS4 outfall sites in the San Diego bay 
WMA monitored as part of the Random Dry Weather Monitoring Program in 2008ï2009 were 
located within the Pueblo San Diego HU. Each of the six outfall sites in the Pueblo San Diego 
Watershed were located in the San Diego Mesa HA. Only one site in the lower Chollas HSA was 
flowing and could be sampled. Four of the 12 sites were categorized as ñtidalò meaning that the 
outfall pipes were below the surface of the receiving water and conductivity measurements taken 
at these sites did not provide evidence of freshwater input. 
 
Four sites throughout the San Diego Bay WMA were assessed during storm events as part of the 
random wet weather program. Only one of these sites, however, was located in the Pueblo San 
Diego HU. Concentrations of total nitrogen, total phosphorus and indicator bacteria were greater 
than water quality benchmarks at each of the four sites, suggesting that wet weather runoff from 
the MS4 may have the potential to contribute to receiving water problems at these locations. 
However, it is important to note that the water quality benchmarks used in the assessment are 
applicable only to receiving waters and do not apply directly to runoff emanating from the MS4. 
The benchmarks have been used only to help identify areas where MS4 runoff has the potential 
to contribute to receiving water problems, thus addressing Management Question 3.   
 
A total of 24 sites in the Pueblo San Diego HU were visited as part of the targeted dry weather 
program, 10 of which were flowing at the time of the survey. Thus, 58% of the targeted dry 
weather sites were ponded or dry. Drought restrictions implemented in the summer of 2009 may 



San Diego Bay  
Watershed Management Area 

SECTION 10 

 

 
2008ï2009 Urban Runoff Monitoring Report ES-11 

 

have helped to reduce flows from some areas. The chemistry data from the flowing and ponded 
sites were used to address Core Management Question 3 by comparing concentration of 
chemical analytes in the MS4 runoff to receiving water quality benchmarks for the following 
constituents: oil & grease, chloride, nitrate, total nitrogen, total phosphorus, TDS, and indicator 
bacteria (fecal coliform and enterococcus). Total nitrogen, total phosphorus and indicator 
bacteria (fecal coliform and enterococcus) were greater than their respective benchmarks for at 
least one of the 10 sites assessed. Concentrations of enterococci exceeded the benchmark most 
frequently followed by fecal coliforms. The results suggest that effluent from the MS4 has the 
potential to contribute to receiving water problems at those locations where benchmarks were 
exceeded. 
 
A comparison of instantaneous loads, based on constituent concentrations and flow at the time of 
the survey, suggests that loads were greatest at: Site PT-CSD 145 Anchorage, NC-13A, NC-46, 
NC-45, and SD-DW330 for most constituents. In general, flows at all of the sites were very low, 
ranging from less than 1 GPM to a maximum of 3 GPM. MS4 runoff from these sites may have a 
greater potential for contributing to the receiving waters because of the greater instantaneous 
loads measured at the time of the surveys. The 2008ï2009 targeted MS4 monitoring data allow 
for a relative comparison of instantaneous loads among sites in the Pueblo San Diego HU; 
however, the results should not yet be considered representative of dry weather MS4 runoff in 
the watershed. More meaningful spatial comparisons can be made as a more robust data set is 
developed in subsequent years of the MS4 Outfall Monitoring Program.  
 

Trash assessments in the Pueblo San Diego HU indicated that trash was a relatively wide-spread 

issue, with Chollas HSA (908.22) having the greatest proportion of trash and the largest number 

of sites rated Submarginal or Poor. This result coincides with the urbanized population centers, 

which are also found in the lower portion of the HU. 

 

Sweetwater Watershed 

In 2008ï2009, the Sweetwater HU MS4 was assessed through the random dry, random wet, and 
targeted dry programs. Twelve sites were visited throughout the San Diego Bay WMA as part of 
the random dry program and four of the sites were located in the Sweetwater HU. Only one of 
the four random sites was flowing or ponded and could be sampled. One site in the lower 
Sweetwater HU was sampled and results were above the benchmark for total nitrogen and total 
phosphorus. This site also had the highest nitrate, nitrate-nitrite, and nitrite concentrations, while 
it had the lowest TKN and total phosphorus in comparison to other sites in the WMA. Bacteria 
results were also high and above the benchmarks. 
 
Four sites were assessed during storm events as part of the random wet weather program. 
Concentrations of several analytes including total nitrogen, total phosphorus and indicator 
bacteria were greater than water quality benchmarks at all four sites, suggesting that wet weather 
runoff from the MS4 may have the potential to contribute to receiving water problems at these 
locations. However, it is important to note that the water quality benchmarks used in the 
assessment are applicable only to receiving waters and do not apply directly to runoff emanating 
from the MS4. The benchmarks have been used only to help identify areas where MS4 runoff 
has the potential to contribute to receiving water problems, thus addressing Management 
Question 3. Normalized loads calculated for the sites assessed were greatest for most constituents 
at Site MS4W-SDB-06, located in the Middle Sweetwater HA. This site had the greatest 
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drainage area and is characterized by primarily spaced rural residential, vacant and undeveloped 
land, and open space land uses.  
 
A total of 20 sites in the Sweetwater HU were visited as part of the targeted dry weather 
program, 15 of which were flowing at the time of the survey. Thus, 25% of the targeted dry 
weather sites were ponded or dry. Drought restrictions implemented in the summer of 2009 may 
have helped to reduce flows from some areas. The chemistry data from the flowing and ponded 
sites were used to address Core Management Question 3 by comparing concentration of 
chemical analytes in the MS4 runoff to receiving water quality benchmarks for the following 
constituents: total nitrogen, TDS, and indicator bacteria (fecal coliform and enterococcus). Each 
of these constituents had concentrations that were greater than their respective benchmarks at 
one or more of the 15 sites assessed. Concentrations of enterococcus exceeded the benchmark 
most frequently followed by fecal coliform and TDS.  
 
A comparison of instantaneous loads, based on constituent concentrations and flow at the time of 

the survey, suggests that loads were typically greatest where flow rates were highest. Sites CT-

SWT07 and CV-TCC-04, located in the Lower Sweetwater HA, had the highest loads of most 

constituents. MS4 runoff from these sites may have a greater potential for contributing to the 

receiving waters because of the greater instantaneous loads measured at the time of the surveys. 

The 2008ï2009 targeted MS4 monitoring data allow for a relative comparison of instantaneous 

loads among sites in the Sweetwater HU; however, the results should not yet be considered 

representative of dry weather MS4 runoff in the watershed. More meaningful spatial 

comparisons can be made as a more robust data set is developed in subsequent years of the MS4 

Outfall Monitoring Program.  

 

Trash assessments in Sweetwater indicated that while trash was present throughout the HU, the 

lower portion of the Sweetwater HU had the greatest proportion of trash and the largest number 

of sites rated Submarginal or Poor. Trash at two of the six sites with Submarginal or Poor ratings 

consisted primarily of food packaging, while trash at the remaining four sites was comprised 

primarily of household trash, cigarette butts, biohazardous waste, and fabric/clothing. 

 

4. What are the sources of urban runoff that contribute to receiving water problem(s)? 

 

Core Management Question 4 is partially answered through land use analysis and limited 

monitoring data. 

 

Pueblo San Diego Watershed 

The Jurisdictional DWM Program, the CSDM Program, Source Identification Programs, and 
trash assessment in the receiving waters provide some information on urban runoff sources. 
More detailed discussion of urban runoff sources can be found in each Copermittees 
Jurisdictional Urban Runoff Monitoring Program Annual Report and in the CSDM Program 
Annual Report. 
 
The trash assessment conducted in 2008ï2009 as part of the Jurisdictional DWM Program was 
used to identify sources of trash in the Pueblo San Diego HU. A total of 185 sites were assessed 
for trash in the HU, including six HSAs. The Chollas HSA (908.22) had the greatest proportion 
of trash and the most sites with Submarginal or Poor ratings, indicating that this portion of the 
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watershed contained the greatest amount of trash in the HU. This result coincides with the 
urbanized population centers, which are also found in the lower portion of the HU. Trash at four 
of the eight sites with Submarginal or Poor ratings consisted primarily of food packaging, while 
at the other four sites, trash consisted primarily of household waste. The potential trash route was 
listed as littering for eight of the sites and dumping for three of the sites rated as Submarginal or 
Poor in the Pueblo San Diego HU. The sites listed as littering occurred mostly within the San 
Diego Mesa HA along Chollas Creek. 
 
A dry weather source identification study of single family residences was conducted by the 

Copermittees during the 2008ï2009 Monitoring Season. Results indicated that synthetic 

pyrethroids were commonly detected in runoff from residential land uses in concentrations above 

published toxicity benchmarks for aquatic invertebrates. Bacteria results were generally higher at 

sites influenced from overland runoff in comparison to one site influenced from continuous 

groundwater flows. Additionally, nitrate, chloride, and elevated conductivities were associated 

with areas influenced by groundwater discharges (which may be a result of perched water 

tables). 

 

Sweetwater Watershed 

The trash assessment conducted in 2008ï2009 as part of the Jurisdictional DWM Program was 
used to identify sources of trash in the Sweetwater HU. A total of 73 sites were assessed for trash 
in the HU, including six HSAs. The lower portion of the Sweetwater HU had the greatest 
proportion of trash and the most sites with Submarginal or Poor ratings, indicating that this 
portion of the watershed contained the greatest amount of trash in the HU. This result coincides 
with the urbanized population centers, which are also found in the lower portion of the WMA. 
The potential trash routes were listed as littering for four of the sites rated as Submarginal or 
Poor in the Sweetwater HU, dumping for four of the sites, and Upstream for one of the sites. The 
sites listed as dumping were mostly clustered near the mouth of the Sweetwater River in HSA 
909.12. 

 

5. Are conditions in receiving waters getting better or worse? 

 

Core Management Question 5 was addressed through trend analysis of constituent concentrations 

from wet weather monitoring over time at the MLS sites. 

 

Pueblo San Diego Watershed 

Based on the trend analysis, nitrite, TKN, turbidity, total copper and total zinc are increasing 
over time at this site. In contrast, the concentrations of TDS and Diazinon are decreasing over 
time.  
 
Although nitrite and TKN appear to be increasing over time, the slopes of both are shallow, and 

concentrations remain well below the respective benchmark values. At the current observed rate 

of increase, it does not appear that any of these constituents will exceed wet weather benchmarks 

during the current Permit cycle. Both total copper and total zinc have approximately the same 

trends as they did in the 2006ï2007 trend assessment and have relatively shallow slopes. 

Turbidity results measured during 2007ï2008 monitoring year were slightly lower than in the 

preceding year. Although turbidity results have been above the benchmark during wet weather 
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events, the projected yearly increase in turbidity (0.51 NTU/yr) indicates that levels are not 

increasing at a substantial rate.  

 
Concentrations of TDS and Diazinon are decreasing over time at the Chollas Creek MLS. 
Although the TDS concentration was above the benchmark during the 2008ï2009 storm event, 
the slope of the TDS trend was decreasing over time. Only two storm events since 1994 have had 
TDS concentrations above the benchmark value. Future monitoring will determine if this 
decreasing trend can be sustained. Diazinon has not been detected in storm water samples 
collected over the past two years, and have only been detected during one storm event in the last 
five years at the Chollas Creek MLS. Since Diazinon is no longer commercially available, the 
decreasing trend for this constituent is expected to continue until it eventually is no longer or 
seldom detected in the watershed.  
 
The bioassessment ratings at the Chollas Creek MLS have been Very Poor in nearly all 
assessments conducted from 2002 to 2007 and there are no apparent trends in the benthic 
community.  
 
Toxicity has frequently been observed in samples collected from the Chollas Creek MLS. 

Between 2001 and 2008, toxicity to C. dubia was observed in approximately 30% of samples 

since 2001ï2002 and toxicity to H. azteca was observed in over 70% of samples. During the 

2007ï2008 Monitoring Season, toxicity to H. azteca survival and C. dubia reproduction was 

observed; however no trends in the data set are apparent. 

 

Sweetwater Watershed 

Based on the trend analysis from wet weather monitoring over time at the Sweetwater River 
MLS, pH is increasing over time at this site, while total lead is decreasing over time.  
 
Although pH appears to be increasing over time, the slope of the trend line is shallow, and pH 
concentrations have remained within the acceptable benchmark range of 6.5 to 8.5 pH units. At 
the current observed rate of increase, it does not appear that this constituent will exceed its wet 
weather benchmark during the current Permit cycle.  
 
The concentration of total lead is decreasing over time at the Sweetwater River MLS. In 2008ï
2009, the total lead concentration was well below the benchmark and has hovered at values that 
are near or below the detection limit since monitoring began in 2001.  
 

Toxicity has been sporadic at the Sweetwater River MLS site. Toxicity to C. dubia reproduction 

and S. capricornutum growth during wet weather conditions in the Sweetwater HU was observed 

during the 2008ï2009 Season. Since 2001, toxicity to C. dubia reproduction has been identified 

in 37% of samples, and toxicity S. capricornutum growth has been observed in 42% of samples.  

No toxicity to H. azteca has been observed since 2001. There is no evidence of persistent toxicity 

at this site in ambient or wet weather monitoring and no trends are apparent at this time. 

 

RHMP 

Overall water and sediment quality throughout RHMP harbors, including San Diego Bay, 

appears to be improving based on a weight-of-evidence approach. Primary indicators of long-
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term water quality, as well as sediment chemistry, toxicity, and benthic infaunal community all 

showed significant improvements over historical conditions. 

 

Recommendations 

The recommendations for this WMA are to continue the Wet Weather Monitoring Program to 

gather long-term trend information and to identify where data gaps exist. Continued evaluation 

of dry (ambient weather) conditions is also recommended and will help to identify dry weather 

urban runoff COCs in addition to providing a more thorough evaluation of seasonal conditions 

within the watershed. Current data gaps in the upper portions of the Sweetwater and the Otay 

Watershed will be bridged through monitoring of TWAS during the 2009-2010 season. TWAS 

will provide needed information regarding constituent loading in the less urbanized upper 

watersheds.  

 

Specific recommendations for the Pueblo San Diego HU are based on the triad assessments listed 

in the Permit. Based on wet weather conditions, conducting a TIE to identify COCs, based on 

TIE metric and addressing upstream sources as a high priority are recommended (however, 

recent TIEs and confirming water chemistry concentrations indicated synthetic pyrethroids as the 

causative agent of toxicity. Until concentration patterns change, a TIE is not recommended). 

Addressing upstream sources of high frequency of occurrence COCs is recommended for 

consideration.  

 

Specific recommendations for the Sweetwater HU are based on the triad assessments listed in the 

Permit. Based on the possible actions or decisions from the WMA triad framework, no action is 

necessary to address toxic chemicals. Addressing the potential role of urban runoff in causing 

physical habitat disturbance is recommended. 
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10.0 SAN DIEGO BAY WATERSHED MANAGEMENT AREA 
 

This section presents the San Diego Bay Watershed Management Area (WMA) monitoring data 

for the 2007ï2008 Monitoring Season. The following subsections are presented in compliance 

with the Receiving Waters and Urban Runoff Monitoring Program in Regional Water Quality 

Control Board (RWQCB) Order R9-2007-0001 (Permit) and to address core management 

questions listed in the order. The organization of this WMA section is as follows: 

Á A discussion of the core management questions listed in the Permit and how this 

monitoring report addresses each question. 

Á An overview of the WMA, regulatory water quality challenges, and the monitoring site 

descriptions used to assess the WMA.  

Á Watershed monitoring activities and a discussion of results. 

Á A loading analysis and discussion of flow within the watershed.  

Á WMA assessments, triad assessment, and Baseline Long-Term Effectiveness 

Assessment (BLTEA) priority ratings. 

Á Conclusions and recommendations. 

The 2008ï2009 report includes several changes from the 2007ï2008 Monitoring Program, due 

primarily to the 2008 Southern California Bight (Bight ô08) Regional Monitoring Program 

sampling conducted in 2008ï2009. Monitoring under the Regional Monitoring Program 

conducted in 2008ï2009 included the following: 

Á Monitoring was required at mass loading stations (MLS) as in previous years, but not at 

the temporary watershed assessment stations (TWAS). One wet weather event was 

monitored, but dry weather monitoring was not conducted at the MLS. During the 2007ï

2008 Permit year, the Copermittees developed a new set of benchmarks based on current 

and environmentally relevant water quality values. The benchmarks and their associated 

references are provided in the Methods Section (Appendix B). A trash assessment was 

conducted as part of the storm event monitoring. 

Á Ambient Bay and Lagoon Monitoring (ABLM) was not conducted as a separate 

Copermittee program. 

Á The MS4 Outfall Monitoring Program was implemented in 2008ï2009. The program 

used a stratified random design for a regional evaluation of the MS4 outfalls as well as a 

targeted approach at the watershed level. Targeted dry weather MS4 monitoring was 

conducted by the jurisdictions. 

Á The Source Identification Program was implemented in 2008ï2009. Two sites were 

assessed, including one in the City of La Mesa in the San Diego Bay WMA and one in 

the City of Del Mar in the Los Peñasquitos WMA. 

Á The Copermittees participated in the Stormwater Monitoring Coalition (SMC) 

Bioassessment Workgroup and the Southern California Regional Watershed Monitoring 

Program. Ambient water quality monitoring and rapid stream bioassessments were 

conducted at 16 randomly selected sites throughout the region, which included some 

WMAs, but not all.  
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Á The WMA assessment methods were modified to use bioassessment data from previous 

years since the MLS sites were not sampled in 2008ï2009 due to the Bight ô08 

Monitoring Program. This provides an assessment of wet weather and dry weather as 

well as an integrated assessment of water quality conditions in the WMA. 

 

10.1 Watershed Core Management Questions 
 

This WMA Monitoring Report is designed to answer the following five core management 

questions listed in Section I.B of the Receiving Waters and Urban Runoff Monitoring Program: 

 

1. Are conditions in receiving waters protective, or likely to be protective, of beneficial 

uses? 

2. What is the extent and magnitude of the current or potential receiving water 

problems? 

3. What is the relative urban runoff contribution to the receiving water problem(s)? 

4. What are the sources of urban runoff that contribute to the receiving water 

problem(s)? 

5. Are conditions in receiving waters getting better or worse? 

 

While some of the core management questions can be answered through the monitoring and data 

analyses that occur each year consistent with addressing the intended goals of the Permit, some 

questions can only be partially answered. However, the program can provide needed data to 

support other monitoring programs (e.g., bacterial source tracking studies) designed to answer 

specific questions.  

 

Watershed monitoring results were evaluated to answer the core management questions 

presented above. For the purposes of assessing this Urban Monitoring Runoff Program, results 

were categorized and assessed as follows: 

Á Receiving water quality was assessed for ambient and wet weather conditions 

separately.  

Á Trend analyses were conducted for receiving water sites. 

Á Urban runoff data were assessed for wet weather and ambient weather conditions 

separately. 

Á Loading analysis was conducted to determine wet weather, ambient weather, and annual 

loading as data availability allowed. 

Á Watershed area evaluations were conducted using the following assessments: frequency 

of occurrence assessments for ambient and wet weather monitoring; an integrated 

assessment that combines both ambient and wet weather data; a triad decision matrix 

that uses chemistry, toxicity, and bioassessment results; and a comparison to a long-term 

effectiveness assessment.  
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Á Conclusions and recommendations provide a final summary of the results and steps 

forward.  

 

10.2 San Diego Bay Watershed Management Area Description 
 

The San Diego Bay WMA consists of three major watersheds: Pueblo San Diego Watershed 

(Hydrologic Unit (HU) 908.00), Sweetwater Watershed (HU 909.00), and Otay Watershed (HU 

910.00), and covers over 282,580 acres (Coastal Conservancy, 2001). Major waterbodies 

contained within the San Diego Bay WMA include San Diego Bay, Otay River, Sweetwater 

River, Chollas Creek, and Paradise Creek. Hydrologic areas (HAs) and hydrologic subareas 

(HSAs) within the San Diego Bay WMA are depicted on Figure 10-1. 

 

San Diego Bay is the largest estuary in San Diego County, containing approximately 10,532 

acres of water and 4,419 acres of tidelands. Extensive development of the bay as a port has 

resulted in filling or dredging of 90% of the areaôs original salt marshes and 50% of the areaôs 

original mudflats. Currently, it is estimated that only 17ï18% of the original bay floor remains 

undisturbed by dredge or fill. The majority of freshwater input to the bay is the result of surface 

runoff from urban areas and intermittent flow from rivers and creeks during rain events. Dam 

construction, in concert with extensive use of groundwater in the Sweetwater River and Otay 

River, has reduced freshwater input from these rivers to the bay by approximately 76%.  

 

Within this report, the three HUs comprising the San Diego Bay WMA (Pueblo San Diego, 

Sweetwater, and Otay) are broken out into individual subsections to provide a more logical flow 

for presentation of data. Each subsection is organized using a watershed approach to analyzing 

and reviewing results and presents a complete analysis of the HU. 

 

10.2.1 Land Use 
 

Land use categories within the overall San Diego River WMA are shown on Figure 10-2 

(SANDAG, 2007). Land use within the overall WMA is classified primarily as vacant and 

undeveloped land (28%) and open space / parks and recreation (28%). Other uses include 

residential (14%), spaced rural residential (9%), transportation (9%), industrial (2%), military 

(2%), public facility (2%), commercial (2%), and commercial recreation (2%). Agriculture, 

commercial recreation, water, and under construction land uses each make up less than 1% of the 

overall land use acreage. Land use for each of the three watersheds is discussed in further detail 

within each HU subsection. Land use data tables and pie charts by HSA are presented in 

Appendix C. 

 

10.2.2 Population and Jurisdiction 
 

The population in the San Diego Bay WMA is estimated at 1,017,900 persons or 2,349 persons 

per square mile (SANDAG, 2005). The major population center in the WMA occurs in the 

western portion of the watershed, throughout the Pueblo San Diego HU and in the westernmost 

portions of the Sweetwater HU and the Otay HU. The HAs and HSAs within this more populated 

region are reflective of more urban land use categories than in the eastern portion of the WMA 

(Figure 10-3). The San Diego Bay WMA is the most densely populated watershed in San Diego 
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County and is expected to increase by 15%, reaching approximately 1,168,000 people by 2020 

(SANDAG, 2005). Jurisdiction varies by watershed and includes the cities of San Diego, La 

Mesa, Lemon Grove, Chula Vista, Coronado, National City, and Imperial Beach; the San Diego 

Unified Port District; and the County of San Diego. 

 

10.2.3 Regulatory Water Quality Challenges 
 

Noted impacts to water quality within the San Diego Bay WMA include surface water quality 

degradation, habitat loss, invasive species, sediment toxicity, and sewer overflows (San Diego 

County, 2009). The 2006 State Water Resources Control Board (SWRCB) Section 303(d) list 

was adopted by the SWRCB on October 25, 2006, and finalized by the United States 

Environmental Protection Agency (USEPA) on June 28, 2007. Information regarding 

waterbodies in the San Diego Bay WMA that have been placed on the 2006 SWRCB Section 

303(d) list is presented in the Pueblo San Diego, Sweetwater, and Otay HU subsections and in 

Figure 10-4. However, several changes are currently proposed in the 2008 Draft 303(d) list 

currently under development. 
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Figure 10-1. San Diego Bay Watershed Management Area 
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Figure 10-2. San Diego Bay Watershed Management Area Land Use Distribution 
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Figure 10-3. San Diego Bay Watershed Management Area Jurisdiction and Population Distribution  




