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Chapter 8: Natural 
Resources + 
Hydrology/Water Quality 
Biological resources include not only plants, trees, animals, fish, birds, 
and microorganisms present in the urban and natural environment, but 
also the water, soil, habitats, and ecosystems that make up the 
ecological community in which we live. The richer the diversity of life 
around us, the greater the opportunity for healthy living, economic 
development, and adaptive responses to new challenges such as climate 
change. As California faces both severe droughts and potential flooding 
hazards, water resources are vital for all forms of life, both for residents 
as well as for natural habitats and wildlife.  

Key Findings 
The following are considerations with regard to natural resources, hydrology, and water quality for the City of 
South San Francisco General Plan Update: 

 There are a number of existing biologically-sensitive areas proximate to Sign Hill Park, Colma Creek 
Linear Park, Bayfront Linear Park, and other City-owned open space. The biologically-sensitive areas 
include existing wetlands and the Pacific Flyway migration corridor1. The Pacific Flyway is a migratory 
route by which birds travel; the estuaries found in the Bay Area provide major resting points for these 
birds.  

 There are significant existing sensitive plant species in the riparian and estuary areas around San 
Francisco Bay, in open spaces and hills north and northwest of the City, and in various parks. 

 There may be opportunities to enhance and create new wetlands, riparian habitat, and open space 
along the City of South San Francisco coastal areas. 

 

1 United States Fish and Wildlife Service (USFWS) 2019. Flyways: Administrative. Website: 
https://www.fws.gov/birds/management/flyways.php. Accessed November 14, 2019 
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 Update maps of potential inundation related to sea level rise effects under the various climate 
prediction scenarios. Addressing sea-level rise hazards will require regional collaboration due to the 
complexity of the issues and the high-cost solutions to address them. 

 The stormwater policy framework in the General Plan should be updated to ensure that it reflects the 
latest best practices and applicable regulatory requirements. 
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Natural Resources 
The South San Francisco 1999 General Plan addresses natural resources in the Open Space and Conservation 
Element with guiding and implementing policies designed to protect, restore, and manage native vegetation, 
wildlife habitats, and wetlands. The City of South San Francisco strives to preserve the biological and natural 
character of the City of South San Francisco, through implementation of the General Plan guiding policies and 
implementing policies, and adherence to the municipal code, which includes the City’s Street Tree Ordinance. 
This Existing Conditions report describes the existing setting related to biological and natural resources in the 
City of South San Francisco to inform and support the South San Francisco General Plan Update process. 

Existing Habitat Types 
The City of South San Francisco contains habitats such as wetlands, grass and scrublands, mud flats, and tree 
stands. However, a majority of the City is highly urbanized and developed, with little native habitat remaining 
except in open space and parklands. More specifically, the City of South San Francisco contains mostly developed 
residential or commercial/industrial areas. Within these urban environments, landscaping can support a variety of 
birds such as house finch (Haemorhous mexicanus), house sparrow, (Passer domesticus) mourning dove (Zenaida 
macroura), and European starling (Sturnus vulgaris). 

The City of South San Francisco’s shoreline is classified mostly as Estuarine and Marine Wetland habitat with 
some smaller areas of coast classified as Estuarine and Marine Deepwater habitat.2  Open bay waters support a 
wide variety of fish, including over 100 marine fish species that pass through the area on their way from the San 
Francisco Bay to the Pacific Ocean. Pacific herring (Clupea pallasiiis), for example, is still fished today during its 
annual spawning season. Notable bird species found in the Bay are cormorant (Phalacrocoracidae), brown 
pelican (Pelecanus occidentalis), grebe (Podicipedidae spp.), and diving ducks, such as scaup and canvasback 
(Aythya spp.). Coastline substrate may house marine worms and clams, while riprap and hard piling may support 
mussels and barnacles. Seaweed can find solid substrate in these areas for their attachment. 

There is a Habitat Conservation Plan for San Bruno Mountain, which contains critical habitat for the Bay 
checkerspot butterfly (Euphydryas editha bayensis). 

The South San Francisco 1999 General Plan Open Space and Conservation Element outlines ecologically 
sensitive areas/habitat and implementation policies to manage these resources. Figure 1 depicts regions within 
the city that require special environmental studies for development proposals, in accordance with General Plan 
implementing policies. 

Sensitive Plant and Wildlife Species 
Federal, State, and local agencies monitor sensitive and special-status wildlife species and plant communities in 
California. The California Department of Fish and Wildlife (CDFW) maintains the California Natural Diversity 
Database (CNDDB), which maps known locations of species identified as rare, threatened, endangered, or of 
special concern by State and federal agencies. The CNDDB also maps plant and wildlife species considered rare 
by recognized entities, such as the California Native Plant Society (CNPS). Special-status plant and wildlife 

 

2 United States Fish and Wildlife Service (USFWS). 2019. Wetlands Mapper. May 6. Website: 
https://www.fws.gov/wetlands/data/Mapper.html. Accessed July 11, 2019. 
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species known to occur in the City of South San Francisco and the surrounding area are described below; 
locations of occurrences are shown on Figure 2. 
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Figure 1: General Plan Policies for Sensitive Biological Resources 
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Figure 2: Special-status Plant and Wildlife Species in the City of South San Francisco
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Plants 
The CNPS and CNDDB record searches conducted in July 2019 found 46 sensitive plant species, as shown in 
Appendix NAT. Of the 46 sensitive plant species recorded throughout the City of South San Francisco, eight are 
federally listed and include three evergreen shrubs and five annual flowering plants. The eight federally listed 
plant species include: Franciscan manzanita (Arctostaphylos franciscana), Presidio manzanita (Arctostaphylos 
hookeri ravenii), robust spineflower (Chorizanthe robusta var. robusta), beach layia (Layia carnosa), San Francisco 
lessingia (Lessingia germanorum), white-rayed pentachaeta (Pentachaeta bellififlora), California seablite (Suaeda 
californica) and two-fork clover (Trifolium amoenum).  

Of the 46 sensitive plant species recorded throughout the City of South San Francisco, six are State listed species 
and include: Presidio manzanita, beach layia, San Francisco lessingia, white-rayed pentachaeta, San Bruno 
Mountain manzanita (Arctostaphylos imbricata), and Pacific manzanita (Arctostaphylos pacifica). 

Many of these sensitive plant species will most likely be found in the riparian and estuary areas around San 
Francisco Bay. Other species can likely be found in the open spaces and hills to the north and northwest of the 
City of South San Francisco. It is also possible that some of these sensitive plant species can be found with in the 
City’s existing parks. 

Wildlife 
A CNDDB record search conducted in July 2019 found 31 sensitive wildlife species, as shown in Appendix NAT. 
Out of these 31 sensitive wildlife species recorded throughout the City of South San Francisco, eight are federally 
listed and include four butterfly species and four vertebrate species. The eight federally listed wildlife species 
include: San Bruno elfin butterfly (Callophrys mossii bayensis), tidewater goby (Eucyclogobius newberryi), Bay 
checkerspot butterfly (Euphydryas editha bayensis), mission blue butterfly (Icaricia icarioides missionensis), 
California Ridgway’s rail (Rallus obsoletus obsoletus), California red-legged frog (Rana draytonii), callippe 
silverspot butterfly (Speyeria callippe callippe) and San Francisco gartersnake (Thamnophis sirtalis tetrataenia).  

Of the 31 sensitive wildlife species recorded throughout the City of South San Francisco, five are State listed 
species and include: California Ridgway’s rail, San Francisco gartersnake, California black rail (Laterallus 
jamaicensis coturniculus), bank swallow (Riparia riparia) and longfin smelt (Spirinchus thaleichthys).  

In addition, 11 non-listed species are given special-status or are fully protected under the California Fish and 
Game Code and include: Alameda song sparrow (Melospiza melodia pusillula), American peregrine falcon (Falco 
peregrinus anatum) and Townsend’s big-eared bat (Corynorhinus townsendii). 

Taxonomic groups that are represented by these sensitive wildlife species include: 

 Insects (14 species) 
 Birds (7 species) 
 Fish (3 species) 
 Mammals (3 species) 
 Reptiles (2 species) 
 Amphibians (1 species) 
 Crustaceans (1 species) 

The 31 listed and special-status wildlife species are most likely to be found in parks within the City of South San 
Francisco or in the surrounding hillsides. Shorebirds and aquatic species can be found along the eastern edge of 
the City, in the estuaries surrounding San Francisco Bay. A few of these wildlife species, such as birds and bats, 
may find suitable nesting habitat within buildings and other human-made structures. The species most adapted 
to man-made habitats include the Alameda song sparrow, American peregrine falcon and Townsend’s big-eared 
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bat. Sensitive species nesting within trees, buildings, and other human-made structures may require special care 
during development activities, such as establishing buffers during construction or removing the sensitive wildlife 
prior to development. 

Natural Communities 
A natural community is a group of plants or animals that occur together in recurring patterns based on soils, water, 
nutrients, and climate. Since inception of the Natural Heritage Program in California in 1979, natural communities 
have been a focus of conservation efforts. There are no identified natural communities within the City of South San 
Francisco. 

Existing Wetlands 
As shown in Figure 3, estuarine and marine wetlands line the City of South San Francisco’s coastline and parts of 
Colma Creek. The current South San Francisco 1999 General Plan Open Space and Conservation Element 
recognizes the important role this habitat plays in fulfilling several ecosystem functions, including wildlife habitat, 
pollution control, floodwater passage, groundwater recharge, erosion control, education and scientific study, open 
space, and recreation. However, existing development located near these wetlands has reduced and deteriorated 
wetland habitat and the related ecosystem functions described above. 

Wildlife Migration Corridors 
The San Francisco Bay provides essential natural resources for migratory birds on the Pacific Flyway. The City’s 
urban forest canopy can support the movement of a variety of migratory bird species, while creeks and 
drainages typically serve as movement corridors for wildlife. 
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 Figure 3: Existing Wetlands in the City of South San Francisco
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Hydrology + Water Quality 
The South San Francisco 1999 General Plan addresses hydrology and water quality in Chapter 7, Open Space 
and Conservation Element, and contains guiding and implementing policies to protect and enhance water 
quality and encourage water conservation. Additionally, the General Plan addresses flooding and flood hazards 
in Chapter 8, Health and Safety, and includes guiding and implementing policies to protect the City from natural 
hazards such as floods. The City of South San Francisco strives to preserve the hydrology and water quality of the 
City through implementation of the General Plan guiding policies and implementing policies, and adherence to 
the municipal code. This Existing Conditions report describes the existing setting related to hydrology and water 
quality to inform and support the South San Francisco General Plan update process. (See Hazards and Noise for 
further discussion related to flooding, seiche, and tsunami hazards.) 

Surface Hydrology, Flooding, and Inundation 
Colma Creek Watershed 
The San Mateo County Department of Public Works designates watersheds within the County. The City of South 
San Francisco is located within the Colma Creek Watershed (16.3 square miles) and is one of the three largest 
watersheds in San Mateo County. Colma Creek is the City’s main natural drainage system and is a perennial 
stream within the watershed that trends in a southeasterly direction through the center of the City. The 
headwaters of Colma Creek originate from San Bruno Mountain located to the north of the City.3 The lower 
reaches of Colma Creek are managed by the San Mateo County Flood Control District. The watershed is bound 
on the northeast by San Bruno Mountain and on the west by the ridge traced by Skyline Boulevard. The valley 
enclosed by the two ridges widens toward the southeast where the watershed drains into San Francisco Bay.4  

There are two main tributaries to Colma Creek within the City: Twelve Mile Creek and Spruce Creek. Twelve Mile 
Creek flows northeast to its confluence with Colma Creek, approximately 500 feet south of the Mission 
Road/Chestnut Avenue intersection. Spruce Creek flows northeast in the vicinity of Spruce Avenue to its 
confluence with Colma Creek at near Spruce Avenue. Both tributary creeks have been entirely channelized, and 
in many areas have been constructed underground.6  

San Bruno Creek, which originates in the City of San Bruno, flows north through the southern portion of the City 
of South San Francisco and drains into the Bay in the same spot as Colma Creek. A navigable slough is located 
south of Colma Creek in the southeastern portion of the City. All waterways within the City of South San 
Francisco are shown in Figure 4. 

3 San Mateo County Department of Public Works. Website: https://publicworks.smcgov.org/watersheds-san-mateo-
county. Accessed June 25, 2019.  

4 South San Francisco 1999 General Plan. Existing Conditions and Planning Issues. Page 9-23. 
6 South San Francisco 1999 General Plan. Existing Conditions and Planning Issues. Page 9-23. 
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Figure 4: South San Francisco Hydrologic Features 
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100-Year Flood
Flood hazard areas—those areas susceptible to flooding—are mapped by the Federal Emergency Management 
Agency (FEMA). FEMA maps do not take into account future conditions. To protect such areas from flood 
hazards, FEMA administers the National Flood Insurance Program (NFIP). The NFIP is a federal program created 
to avert future flood losses through building and zoning ordinances and to provide federally backed flood 
insurance protection for property owners. The City is a participant in the NFIP. 

To support the NFIP, FEMA publishes Flood Insurance Rate Maps (FIRMs) for participating communities, which 
are used for flood insurance and floodplain management purposes. The FIRMs delineate different special flood 
hazard area zones. Special flood hazard areas associated with the 1 percent probability of annual exceedance 
are zones that begin with the letter “A” (e.g., Zone A, Zone AE, and Zone AO). FEMA released several preliminary 
FIRMs on October 16, 2012, and April 5, 2019, that cover portions of the City: FIRM No. 06081C0037E; No. 
06081C0041E; No. 06081C0042F; No. 06081C0044F; No. 06081C0043F; and No. 06081C0039F.7 

Tsunami and Seiche 
Earthquakes can cause tsunami (‘tidal waves’) and seiches (oscillating waves in enclosed water bodies) in the 
Bay. Portions of the City that are low-lying and located in the eastern side adjacent to San Francisco Bay, are 
susceptible to inundation from a tsunami or seiche.8 

Surface Water Quality 
Surface water quality in the City of South San Francisco is monitored by the San Francisco Bay Regional Water 
Quality Control Board (RWQCB). The San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin Plan) 
outlines beneficial water uses within the basin and the water quality objectives and strategies for protecting 
these beneficial water uses. Surface Water quality is impacted by two types of discharges: point sources and 
non-point sources.  

Discharges into surface water from a fixed point is a point source. For example, effluent discharges from an 
industrial facility and municipal wastewater systems, are considered point source discharges. Point source 
discharges are regulated under the Clean Water Act and National Pollution Discharge Elimination System 
(NPDES) permits.  

Non-point source discharges to surface water include runoff from streets and urban areas that enter the stormwater 
system during storm events. As a result, non-point source discharges to surface water are difficult to manage because 
there is not one source or one responsible party. All streamflow in Colma Creek originates as stormwater and 
irrigation runoff.  

Section 303(d) of the Clean Water Act requires States to identify waters that do not meet the water quality 
standards or objectives and thus, are considered “impaired.” Colma Creek is listed on the Section 303(d) list of the 
Clean Water Act because it does not meet the applicable water quality standards listed in the Basin Plan and does not 
support the specified beneficial uses. Colma Creek is impacted by trash from stormwater runoff and non-point 
sources.9  

7 Federal Emergency Management Agency (FEMA) Flood Map Service Center. Website: 
https://msc.fema.gov/portal/search?AddressQuery=South%20San%20Francisco%2C%20CA#searchresultsanchor. 

8 South San Francisco 1999 General Plan. Chapter 8 Health and Safety. Page 8-6.  
9 San Francisco Regional Water Quality Control Board. 2016 California List of Water Quality Limited Segments Addressed By 

Actions Other Than TMDLs. 2017.  
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Groundwater Basin Hydrology 
The City of South San Francisco is located within the boundaries of the Merced Valley Groundwater Basin, locally 
known as the Westside Basin. The South San Francisco Water District extracts groundwater from the Colma 
Creek Basin, a subbasin of the Merced Valley Groundwater Basin.10 Groundwater has historically supplied 10 to 
15 percent of the South San Francisco Water District’s water demand.  

The area southwest of Colma Creek is underlain by a portion of the San Mateo Groundwater Basin, which 
stretches from Daly City to Menlo Park. Groundwater flows easterly from Lake Merced in San Francisco toward 
the San Francisco Bay. Much of the alluvium that underlies the lowland areas of the City of South San Francisco 
is capable of transmitting groundwater, especially in the southwestern portion of the City. Where gravel and 
coarse sand materials are abundant, the beds have good transmissive characteristics both for downward 
percolation of water and lateral migration.12 The basin underlying the City is divided into two aquifer systems: 

 The Colma Aquifer system (in the Colma Formation) is shallower and multi-layered 
 The Merced aquifer system (in the Merced Formation) is locally confined by relatively impermeable 

geologic strata 

Recharge (percolation back to the water table) is generally concentrated in the immediate near-stream areas 
where open space is present. Water infiltration and drainage characteristics depend on soil types (see Geology 
and Soils): 

 High infiltration in stream channel deposits and sand found in the western parts of the City’s lowlands
with good drainage and a low water table 

 Moderate infiltration in coarse Holocene alluvium and Pleistocene deposits 
 Low infiltration in fine grained Holocene deposits, such as those in the eastern parts of the lowlands, 

characterized by a high groundwater table 

Groundwater Water Quality 
Groundwater quality could be impacted by former industrial uses and areas of unconfined waste disposal. 
According to California Department of Water Resources Bulletin 118: Westside Groundwater Basin, most wells 
met guidelines established by the United States Environmental Protection Agency (EPA). Some groundwater 
from the wells had nitrate-nitrogen concentrations that exceeded the 10 milligram per liter contaminant level.13  

10 California Water Service. 2016. 2015 Urban Water Management Plan, South San Francisco District. Page 54.  
12 Dyett & Bhatia. 1997. South San Francisco 1999 General Plan. Existing Conditions and Planning Issues. Page 9-24.  
13 Department of Water Resources, Bulletin 118. Westside Groundwater Basin. 2006. 
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Stormwater Runoff 
Stormwater runoff in the City is collected in storm drains and discharged into Colma Creek or the San Francisco 
Bay. Some stormwater runoff infiltrates into the ground; however, due to the large amount of impervious 
surfaces within the City, much of the stormwater flows over land and into existing storm drains. The City of South 
San Francisco maintains all stormwater system facilities within the public right of way and adopted drainage 
easements within the City limits.14 As part of the Capital Improvement Program, the City and California 
Department of Transportation (Caltrans) is planning on constructing a Stormwater Capture Project at Orange 
Memorial Park in late 2019 that would take one year to construct.15 This new storm capture project would 
include a pretreatment chamber, groundwater infiltration wells, and an irrigation pumping station.16 The project 
at Orange Memorial Park is intended to divert, treat, and store dry-weather urban runoff and wet-weather runoff 
from the Colma Creek Channel.  

The San Francisco Bay RWQCB administers the NPDES stormwater permitting program and regulates 
stormwater in the San Francisco Bay region. The City of South San Francisco is a permittee under the Phase II 
NPDES Municipal Stormwater Permit. The City of South San Francisco Public Works Department implements the 
stormwater components of the NPDES permit through the Stormwater Pollution Prevention Program. This 
program regulates and controls concentrations of stormwater pollutants discharged by urban land uses.  

The City approved and implemented a Green Infrastructure Plan in August 2019, which is intended to shift the 
City’s impervious surfaces and storm drain infrastructure from traditional infrastructure to green infrastructure. 
The Plan describes how the City would direct runoff to green infrastructure (such as vegetated areas) to slow 
down the rate of runoff. The Green Infrastructure Plan is intended to serve as an implementation guide and 
reporting tool. The Plan also provides a reasonable assurance that urban runoff Total Maximum Daily Load 
(TMDL) wasteload allocations (e.g., for the San Francisco Bay mercury and polychlorinated biphenyl [PCBs] 
TMDLs) will be met. The Plan sets milestones for reducing, over the long-term, the adverse water quality impacts 
of urbanization and urban runoff on receiving waters. Last, the Green Infrastructure Plan describes specific tasks 
and deadlines for their completion, as defined by the Municipal Regional Stormwater NPDES Permit in order to 
achieve the defined goals.17  

14 BTC–Batis Training and Consulting. 2014. City of South San Francisco Sewer System Master Plan. Page 4.  
15 City/County Association of Governments of San Mateo County. Challenges and Opportunities for Water Management in 

San Mateo County. 2018.  
16 City of South San Francisco. Adopted Fiscal Years 2017-2019 Capital Improvement Program, page 53.  
17 City of South San Francisco. Green Infrastructure Plan Workplan. 2017.  


