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1 INTRODUCTION 

This Hydrologic and Water Quality Technical Study (study) was prepared at the request of the 

City of San Diego (City) as a supplement to the Program Environmental Impact Report (PEIR) for 

the De Anza Cove Amendment – Mission Bay Park Master Plan (proposed project). The purpose 

of the study is to provide program-level qualitative analysis of the effects of project 

implementation on the project site’s hydrology and water quality.  

The project area is located within the Mission Bay Watershed Management Area (WMA), which 

encompasses almost 64 square miles of urban land and undeveloped open space extending from 

the Pacific Ocean to east of the Interstate 15 (I-15). The Rose Creek subwatershed is the main 

drainage input to Mission Bay in the project area, which receives runoff from numerous smaller 

tributaries and urban drains. Based on current conceptual development plans, storm water runoff 

generated from impervious surfaces in the project area has the potential to increase flow through 

natural channels and carry anthropogenic pollutants to receiving waters. Increased flow and 

pollutant transport can enlarge channels and lead to erosion, sedimentation, and water quality 

degradation of Rose Creek and Mission Bay.  

In 1994, the Mission Bay Park Master Plan (MBPMP) was adopted (amended in 2002) to serve 

as the Local Coastal Program for the Mission Bay area of the City of San Diego, providing policy 

framework to guide development in the Bay (City of San Diego 2002). The PEIR will serve as 

an amendment to the MBPMP, as it relates to the specifics of the project site, incorporating in 

the project suggestions made in the MBPMP. This study is intended to support the development 

of the PEIR and evaluation of thresholds, specifically as pertains to water quality and quantity 

at the site. Dudek has prepared a program-level qualitative analysis of the hydrologic impacts of 

project implementation, specifically as pertains to changes in runoff, drainage courses and 

surface imperviousness.  

1.1 Project Description and Activity 

The City has proposed the project, which is analyzed in the following technical memorandum as 

an amendment to the MBPMP. The project area is approximately 318 acres of land and includes 

approximately 139 acres of open water for a total of approximately 457 acres. The proposed project 

area includes the Kendall-Frost Marsh Reserve/Northern Wildlife Preserve (KFMR/NWP); 

Campland on the Bay (Campland); the Mission Bay Tennis Center, Athletic Fields, and Golf 

Course; and the De Anza Cove Area, which was formerly known as the De Anza Special Study 

Area (SSA) as designated in the MBPMP, including the water area of De Anza Cove.  

The 90 acres of KFMR/NWP consists mostly of vegetated wetland, is bordered to the west and 

north by residential development and roadways, to the east by Campland, and to the south by 
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Mission Bay (see Figure 1, Vicinity). Campland is approximately 46 acres, including land and 

water uses, and is located directly east of KFMR/NWP. Campland is located on City-owned land 

and is currently a leasehold and a privately operated RV and tent camping area with condominiums 

along the northern and western boundaries. The De Anza Cove Area is approximately 100 acres 

and is located directly east of Campland and Rose Creek and south of North Mission Bay Drive. 

The De Anza Cove Area consists of an abandoned mobile home park and supporting infrastructure 

(e.g., roads, utilities, parking lots, and driveways), Mission Bay RV Resort (an existing 

campground for 260 RV sites), Mission Bay Regional Park area, and a public beach and parking 

area. North Mission Bay Drive bisects the De Anza Cove Area and recreational areas to the north. 

The 63 acres of recreational areas, also included in the project, include the Mission Bay Tennis 

Center, Athletic Fields, and Golf Course and their respective parking areas.  

The proposed project includes recommendations to serve regional recreational needs, including 

guest housing containing recreational vehicles and other low-cost camping facilities; 

improvements to the park’s water quality including the creation of additional wetlands; facilitation 

of hydrologic improvements to safeguard the viability of marsh areas; passive recreational features 

including a waterfront trail and viewing areas to enhance public use of the area; improved access 

to recreational uses; and improved play areas for recreational needs. The project seeks to 

implement these recommendations from the adopted MBPMP. 

1.1.1 Kendall-Frost Marsh Reserve/Northern Wildlife Preserve Area 

The proposed project includes the expansion of the existing KFMR/NWP to incorporate the areas 

currently occupied by Campland. The proposed project would seek to follow the MBPMP 

recommendation to replace the existing Campland by the Bay area with natural habitat area, 

including mudflats, wetlands, and upland habitats. The expanded habitat area would increase the 

KFMR/NWP to 214 acres from the current total of 90 acres.  

1.1.2 Mission Bay Tennis Center, Athletic Fields, and Golf Course 

The northern area currently contains active recreational facilities. The proposed project would 

incorporate a range of recreational uses, which include the existing Mission Bay Golf Course and 

Practice Center, currently operated and managed by the City; athletic fields, currently used by 

Mission Bay Little League; and tennis courts and clubhouse, currently used by the Pacific Beach 

Tennis Club. While existing recreational opportunities would be retained, several facilities would 

be upgraded and relocated for better functionality and to enhance public accessibility.  
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1.1.3 De Anza Cove Area 

The De Anza Cove area, located south of N. Mission Bay Drive and east of Rose Creek, currently 

consists of Mission Bay RV Resort, an abandoned mobile home park, and De Anza Cove Park 

which contains a public beach and parking areas. Proposed project uses for this area include guest 

housing, regional parkland, wetland/marshland/natural recreation area, upland and coastal 

landscape recreation areas, restaurant/food service leases, a non-motorized boat lease and beach 

and water quality features.  

The proposed project would replace the RV campgrounds and vacated De Anza Mobile Home 

Park with low-cost guest housing. The low-cost guest housing would allow for up to 590 camping 

sites for RVs, cabins, or other eco-friendly accommodations and associated open space and 

facilities consistent with camping accommodations. The existing Regional Parkland would be 

enhanced by new recreational amenities and opportunities. A supervised swimming beach area 

would be provided at the west end of De Anza Cove. The swimming area will be protected by 

buffers/safety measures that would separate the swimmers from the boat users. A boat rental 

facility/dock area is proposed at the east end of De Anza Cove. In the center, recreational amenities 

would include a passive, “Open Green” area and an “Adventure Play” area. A restaurant that could 

include both a sit-down dining component and a snack shack, as well as restrooms, and picnic 

shelters would be provided to support the recreational activities. Additionally, the beach area is 

proposed to be expanded.  

The wetland/marshland/natural recreation area would be composed of both upland and marshland 

areas and naturally vegetated recreational areas and would create a natural interface with the cove 

and enhance water quality in the bay.  

The Upland/Developed area and Coastal Landscape Recreation areas would accommodate a 

proposed multi-use path, mounded landform, and iconic overlook. The mounded landform would 

feature an elevated, iconic overlook facility. The mounded landform would be accessible from the 

waterfront trail. Within in this area, passive recreation amenities such as overlooks, pathways, 

picnic areas, and interpretive signs could be located. This area would serve as a complement to the 

natural setting of the guest housing and the expanded beach areas on the cove.  

Additionally, water quality features are proposed as part of the project. These include water quality 

detention basins to treat runoff from the proposed project area, site-specific best management 

practices (BMPs) to enhance water quality, and the revegetation of the edges of Rose Creek and 

along the De Anza “boot” to limit shoreline erosion and to serve as a biofilter between Mission 

Bay and developed areas. Parking areas are proposed in conjunction with the athletic areas, within 

the low-cost guest housing area, and within the regional parkland.  
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The Mitigated Negative Declaration issued for navigational safety dredging of 63 acres in Mission 

Bay discusses issues of Mission Bay water quality, specifically as related to increases in turbidity 

and limits as related to local flora and fauna. BMPs are recommended to limit turbidity during 

dredging and other disturbance activities within Mission Bay. Additionally, notes for the Mitgated 

Negative Declaration include estimates of sea-level rise for the years 2030, 2050, and 2100.  

Rose Creek Bikeway – Coastal Rail Trail Reports 

The Rose Creek Bikeway is a proposed portion of the Coastal Rail Trail that will connect existing 

sections of the Rose Canyon and Rose Creek bike paths in the City of San Diego. Preliminary 

construction activities began September 2017 and are expected to be completed by 2020 when the 

Rose Creek Bikeway will fill a two-mile gap in the Regional Bike Network. The Rose Creek 

Bikeway will begin at the north end of Santa Fe Street and connect to the existing bike path at 

Damon Street and Mission Bay Drive, just a short distance north of the Mike Gotch Memorial 

Bridge over Rose Inlet within the proposed project limits. 

Reports related to the Rose Creek Bikeway that contain information relevant to the project include 

Appendix G – Water Quality Tech Report, Appendix H – Preliminary Hydrology Analysis, and 

Appendix I – Location Hydraulic Study. Appendix G proposes a drainage pattern, while listing 

general BMP categories, as the project is a Priority Development Project. Appendix H uses the 

Rational Method to perform a hydrologic analysis of the impact to Rose Creek flow caused by the 

bikeway. An increase in imperviousness of 2 acres was determined not to increase the 100-year 

storm flow by a significant amount. Appendix I performs a similar hydrologic analysis, using the 

HEC-RAS model to determine that the effects of the project on the 100-year floodplain would not 

be significant (SANDAG 2016).  

Mission Bay Clean Beaches Initiative Bacterial Source Identification Study  

Mission Bay, located in the City of San Diego, California is used by millions of people each year 

for a variety of recreational activities. The bay encompasses numerous smaller bays, coves, inlets, 

and stretches of beach that make it one of the City’s most desirable places for aquatic recreation. 

Unfortunately, elevated levels of indicator bacteria (total coliform, fecal coliform, and 

enterococcus) have affected water quality in some areas of Mission Bay. Historically, the bay has 

had more beach postings and closures as a result of elevated bacterial levels than other beaches in 

San Diego County. As a result, the entire bay was listed as an impaired water body in 1998 under 

Section 303(d) of the Clean Water Act for exceedances of indicator bacterial standards (i.e., 

AB411 criteria). Although high levels of indicator bacteria in the bay have been well-documented, 

the sources of the bacteria have remained elusive. To address this problem, the City of San Diego 

obtained a Clean Beaches Initiative Grant (funded under Proposition 13) to conduct the Mission 

http://www.sandag.org/uploads/publicationid/publicationid_1221_5411.pdf
http://www.keepsandiegomoving.com/RegionalBikeProjects/coastal_rail_trail.aspx




Draft Hydrologic and Water Quality Study 
De Anza Cove Amendment – Mission Bay Park Master Plan 

   10871 
 11 April 2019  

2 PROJECT AREA 

This section provides site-specific descriptions of the pertinent project geographic features, local 

and regional hydrologic characteristics, as well as receiving waterbody beneficial uses and general 

water quality conditions.  

2.1 Project Location 

The proposed project area is located in the northeast corner of Mission Bay Park in the City of San 

Diego, and is composed of approximately 322 acres of land and 135 acres of open water for a total 

of 457 acres. The project area currently includes KFMR/NWP; Campland; the Mission Bay Tennis 

Center, Athletic Fields, and Golf Course; and the De Anza Cove Area, which was formerly known 

as the De Anza Special Study Area (SSA) as designated in the Mission Bay Park Master Plan 

(MBPMP), including the water area of De Anza Cove (see Figure 1, Vicinity Map).  

The project area lies immediately to the west of I-5 and Mission Bay Drive, south of Grand Avenue 

and Pacific Beach Drive, and east of Crown Point Drive. Rose Creek discharges into Fiesta Bay 

of Mission Bay through the central portion of the site, and De Anza Cove is located on the 

southeastern portion of the Site.  

2.2 Project Hydrologic Setting 

The project site falls within the Rose Creek watershed drainage area (~25,000 acres) in the 

Miramar hydrologic area (HA) located within the Peñasquitos hydrologic unit (HU) in the San 

Diego Region (Table 1). The Region, HU and HA information presented in Table 1 was obtained 

from the San Diego Regional Water Quality Control Board Basin Plan (RWQCB 2016).  

Table 1 

Project Hydrologic Characteristics 

Region Hydrologic Unit (HU) Hydrologic Area (HA) 

San Diego (900.00) – 3,846mi2 Peñasquitos (906.00) – 162mi2 Miramar (906.40) – 39.4mi2 

Source: San Diego RWQCB Basin Plan (RWQCB 2016) 

Figure 2 shows the location of the proposed project with reference to the Miramar HA and 

Peñasquitos HU. A comparison of the proposed project area with respect to the acreage of the 

Miramar HA is presented in Table 2. The proposed project area is approximately 1.27% of the 

area encompassed by the affected HA. 
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Table 2 

Project Contribution to Hydrologic Area 

Hydrologic Area 
Area 

(Acres) 

Approximate Proposed 
Project Area (Acres) 

Estimated Project Contribution 
(Percent) 

Miramar (906.40) 25,216 322 1.28% 

Source: San Diego RWQCB Basin Plan (RWQCB 2016) 

The region is characterized by a Mediterranean climate with low average annual rainfall (~11 

inches), high rates of evapotranspiration, and oceanward sloping canyons. The immediate project 

area forms part of the relatively flat alluvial fan formed by the historic discharge of the San Diego 

River, prior to the engineered channelization of its discharge to the Pacific Ocean. The hydrology 

of the region is dominated by the few days of medium-intensity rainfall events that typically occur 

during the winter months. The few annual rainfall events produce runoff at the project site, the 

discharge of Rose Creek into Mission Bay. Due to the large area covered by Mission Bay and its 

discharge into the Pacific Ocean, however, runoff does not typically raise the stage height of the 

Creek enough to significantly affect the project area.  

2.3 Hydrologic Influences 

The drainage area being considered for this report encompasses approximately 322 acres of land 

that is currently covered by paved recreational vehicle parks (Campland and Mission Bay RV 

Resort), a paved boat storage facility (San Diego Mission Bay Boat & Ski Club), four paved 

parking lots, and approximately 72 acres of unpaved recreational areas (Pacific Beach Tennis Club, 

Mission Bay Golf Course and Practice Center, and De Anza Cove Park). The project site is 

relatively flat, rising from sea level to a maximum of approximately 16 feet above mean sea level 

at the northeast portion of the Golf Course. Land surface slopes generally towards Rose Creek and 

towards Mission Bay/De Anza Cove.  

Project area soils located east of Rose Creek Channel are identified in the National Resources 

Conservation Service’s Web Soil Survey as “Made Land,” while those areas located west of the 

Channel are defined as “Tidal Flats” and “Made Land” (USDA 2018) Made land consists of 

smooth, level areas that have been filled with excavated and transported soil material, paving 

material, and soil material dredged from lagoons, bays and harbors. Tidal flats soils occur as level 

areas that are periodically covered with tidal water. They are essentially barren. The higher parts 

that are seldom covered during high tide support a sparse salt-tolerant vegetation. The texture 

ranges from clay to very fine sane. Typically, the material has an excess of soluble salts.  
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Precipitation in the project area is highly seasonal, as is typical in the coastal areas of the semiarid 

Mediterranean climate of Southern California. Sporadic but occasionally heavy rainfall occurs 

primarily between November and April, while average cumulative rainfall between May and 

October totals to less than one inch. This precipitation influences Rose Creek, which serves as the 

principal discharge for rainfall within the 40mi2 of the Miramar HA. No known precipitation gages 

exist within the project area; the nearest appropriate precipitation gage is located at the San Diego 

International Airport, located approximately four miles south of the project. At the San Diego 

International Airport gage (NOAA Station 047740), monthly average totals precipitation for the 

period from mid-1939 to early 2016 range from 0.04 to 1.93 inches, with a total annual average of 

9.93 inches (WRCC 2016).  

Tidal influences also affect the project site hydrology, both along the shoreline and up the Rose 

Creek Channel. Due to the low gradient of Rose Creek, tidal influences extend upstream to 

approximately the Garnet Avenue bridge, approximately a quarter-mile upstream from the project 

northern boundary. Based on tidal observations measured at Scripps Pier in La Jolla (NOAA 

station 9410230), the Ordinary High Water Mark or Mean High Water Mark is 4.41 feet NAVD88, 

with the highest water level historically observed being 7.47 feet on January 11, 2005 (NOAA 

2011). This historic high water mark would most likely be enough to flood the outer perimeter of 

the De Anza peninsula, although historic records of this flooding were not encountered.  

Due to the confluence of Rose Creek drainage and Mission Bay tidal effects, shoreline stabilization 

along the southern and western portion of the De Anza peninsula has begun to fail, allowing for 

erosion. In February 2016, 4,000 linear feet of rip-rap was placed to protect against further erosion 

in these areas (City of San Diego 2016).  

2.4 Existing Floodplain 

Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRMs) identify 

flood zones and areas that are susceptible to 100-year (1% annual chance of occurrence) and 500-

year floods (0.2% annual chance of occurrence). These areas are referred to as Special Flood 

Hazard Areas (SFHAs) and Moderate Flood Hazard Areas respectively.  

Of the project land acres, 94.7 acres are designated as Zone X due to minimal flood risk (<0.2% 

annual chance of flooding) (FEMA 2018). These areas lie mostly in the northeastern portion of the 

project site as well as in the current Campland area. An additional 91 acres including the first few 

feet of coastline bordering Mission Bay, the banks of Rose Creek Channel, and much of the low-

lying KFMR/NWP lay within Zone AE (1% annual chance of occurrence). Structures built within 

this zone are required to obtain mandatory flood insurance coverage and flood management 

standards apply. The remaining 136.3 acres of project land fall within Zone X of moderate flood 
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hazard (0.2% annual flood risk). The majority of the Project east of Rose Creek Channel, including 

the entirety of the De Anza peninsula, falls within this designation (see Figure 3). Despite the 

potential risk of flooding, however, this designation does not carry a mandate for flood insurance. 

Proposed areas of guest housing fall almost entirely within this zone, consisting of the floodplain 

formed by the discharge of Rose Creek into the Bay.  

The project site is located within a highly urbanized area where the majority of storm water 

presently flows to drainage inlets along roadways and parking lots. Localized drainage near the 

shorelines drains directly to Mission Bay. The project site is relatively flat with a slight southern 

slope towards the Bay 

2.5 Groundwater 

A groundwater basin is defined by the California Department of Water Resources (DWR) as a 

hydrogeologic unit containing one large aquifer, or a series of stacked aquifers, with definitive 

lateral and horizontal boundaries. The geology of San Diego and its proximity to saline ocean 

waters does not allow for abundant local supplies of groundwater. Although all major drainage 

basins in the region contain groundwater basins, these tend to be relatively small and shallow. 

While part of the Mission Valley groundwater basin forms the southern boundary of Mission Bay, 

the proposed project is not located within a DWR-defined groundwater basin listed in Bulletin 118 

(California Department of Water Resources 2016).  

Despite the absences of a clearly defined groundwater basin, groundwaters have been observed 

near the project site. Two LUST cases were identified adjacent to the project site on the Geotracker 

platform with potential effects on groundwater quality, a former Texaco station located across 

Grand Avenue from the project and a heating oil leak at Mission Bay Senior High School. 

Monitoring wells installed at the Texaco site observed groundwater levels at 10 feet below land 

surface as recent as August 2016 (SWRCB 2018a). While both of these cases have been closed, 

the Texaco LUST case was closed with residual Total Petroleum Hydrocarbons, Benzene, 

Toluene, Ethyl-benzene and Total Xylenes identified in the groundwater. Closure was issued 

dependent, in part, upon the understanding that groundwater in the area not be used for beneficial 

uses. Were the project to decide to extract groundwater for beneficial use or for the purpose of 

construction dewatering, special attention should be paid to these potential contaminants.  
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2.6 Water Quality 

2.6.1 303(d) Listed Water Bodies 

As one of eight major receiving waters within the City of San Diego, several portions of Mission 

Bay and its shorelines are listed on the 2014/2016 California Integrated Report for impairments 

(Clean Water Act Section 303(d) List/305(b) Report; SWRCB 2018b). The 303(d) list highlights 

state water bodies impaired by a specific pollutant and assigns a priority for the development of 

Total Maximum Daily Loads (TMDLs) based on the severity of the pollution and the sensitivity 

of the uses of the waters.  

Upstream of the project site and to its discharge in Mission Bay, Rose Creek is listed as impaired 

for benthic community effects, selenium, and toxicity which is linked to selenium exceedances. 

TMDLs are expected by 2021 for selenium and toxicity and 2025 for the effects on the benthic 

community. Given the largely upgradient location of Rose Creek in relation to the project, it is 

unlikely that development at the project site would exacerbate this impairment.  

As Rose Creek discharges into Mission Bay, these waters are 303(d) listed for eutrophic conditions 

and lead contamination. In general Mission Bay is also listed for mercury, Polychlorinated 

biphenyls (PCBs) and indicator bacteria such as enterococcus, fecal coliform and total coliform 

(see Table 3). TMDLs for these pollutants are expected over the next decade for different segments 

of the Bay. While PCBs are no longer manufactured in the US, older equipment such as 

transformers, that are removed during construction should be considered as potential contaminants 

and disposed of accordingly. The proximity of guest housing and landscaped areas to the Bay have 

the potential to contribute to eutrophic conditions and the growth of bacterial communities. While 

the expansion of wetlands and salt marshes will most likely aid in addressing these contaminants, 

functioning as natural filters, care should be taken to ensure that waste is properly disposed of and 

that appropriate Best Management Practices (BMPs) are in place to prevent run off of 

contaminants into the Bay.  

Table 3 

CWA 303(d) List for Regional Board 9 – San Diego Region 

Water Body Name Water Body Type Pollutant(s) Source 

Rose Creek  River & Stream Selenium Unknown 

Rose Creek River & Stream Benthic Community Effects Unknown 

Rose Creek River & Stream Toxicity Unknown 
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Table 3 

CWA 303(d) List for Regional Board 9 – San Diego Region 

Water Body Name Water Body Type Pollutant(s) Source 

Mission Bay (areas at mouth of Rose 
Creek only) 

Bay & Harbor Lead, Eutrophic Unknown 

Mission Bay Shoreline, at Bahia point Coastal & Bay Shoreline Enterococcus, Fecal Coliform, Total 
Coliform 

Unknown 

Mission Bay Shoreline, at Bonita 
Cove 

Coastal & Bay Shoreline Enterococcus, Fecal Coliform, Total 
Coliform 

Unknown 

Mission Bay Shoreline, at Campland Coastal & Bay Shoreline Enterococcus, Fecal Coliform, Total 
Coliform 

Unknown 

Mission Bay Shoreline, at De Anza 
Cove 

Coastal & Bay Shoreline Enterococcus, Fecal Coliform, Total 
Coliform 

Unknown 

Mission Bay Shoreline, at Fanuel 
Park 

Coastal & Bay Shoreline Enterococcus, Total Coliform Unknown 

Mission Bay Shoreline, at Leisure 
Lagoon 

Coastal & Bay Shoreline Enterococcus, Total Coliform Unknown 

Mission Bay Shoreline, at North 
Crown Point 

Coastal & Bay Shoreline Enterococcus, Total Coliform Unknown 

Mission Bay Shoreline, at Tecolote 
Shores 

Coastal & Bay Shoreline Enterococcus, Total Coliform Unknown 

Mission Bay Shoreline, at Visitors 
Center 

Coastal & Bay Shoreline Enterococcus, Fecal Coliform, Total 
Coliform 

Unknown 

 

2.6.2 Beneficial Uses and Water Quality Objectives for Surface and  

Ground Waters 

The San Diego RWQCB implements the Water Quality Control Plan for the San Diego Basin (Basin 

Plan), which designates beneficial uses, establishes water quality objectives, and contains 

implementation programs and policies to achieve those objectives for all waters addressed through 

the plan (California Water Code Sections 13240–13247). The Basin Plan provides quantitative and 

narrative criteria for a range of water quality constituents applicable to certain receiving water bodies 

and groundwater basins within the San Diego Basin. Specific criteria are provided for the larger, 

designated water bodies within the region, as well as general criteria or guidelines for surface waters 

and groundwaters. In general, the narrative criteria require that degradation of water quality does not 

occur due to increases in pollutant loads that will adversely affect the designated beneficial uses of 

a water body. Surface waters within the Miramar Hydrologic Area (906.40, designated as the Rose 

Canyon Watershed in the Basin Plan) and in Mission Bay have been assigned the following 

beneficial uses in the San Diego Basin Plan as show in Table 4. Groundwaters within the Miramar 

HA of the Peñasquitos HU (906.40) do not have assigned beneficial uses for areas located west of 
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