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Appendix I

Groundwater Resources Evaluation

Appendices

Appendix I: Groundwater Resources Evaluation
Groundwater in San Mateo County is present in alluvial groundwater basins. These include the more
populated Westside and San Mateo Plain Basins on the San Francisco Bay side of San Mateo County and
San Pedro Valley (Pacifica), Half Moon Bay Terrace, San Gregorio Valley, and Pescadero Valley on the
less populated Pacific Ocean side of San Mateo County. The beneficial use of groundwater is
summarized below.

San Mateo County Groundwater Uses
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The Westside Groundwater Basin is approximately two miles wide by 11 miles long, ranging in depth
from approximately 500 feet in Golden Gate Park to about 3,500 feet near Daly City (San Francisco Bay
Regional Water Quality Control Board, 1996). The Basin is bounded to the north by a northwest trending
bedrock ridge northeast of Golden Gate Park in San Francisco, to the east by a bedrock ridge that
includes San Bruno Mountain, and to the west by the San Andreas Fault. The southern boundary is
estimated to end south of the City of San Bruno. The water bearing zones in this Basin include the
Merced and Colma formations. Groundwater is unconfined in the shallow Colma Formation and
confined in the Merced formation. The deeper Merced formation is used for municipal groundwater
supply because groundwater in the shallower Colma formation is inferior and subject to points of
contamination from anthropogenic sources.
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As of 2013, groundwater pumping in the Westside Basin was primarily for municipal water supply to
Daly City, San Bruno, and South San Francisco, as well as for irrigation and other non-potable uses by the
San Francisco Zoo, Golden Gate Park, golf courses, and cemeteries (San Francisco Public Utilities
Commission 2014). Production wells in the San Mateo County portion of the Westside Basin are present
near the Lake Merced Golf Club, the California Golf Club, and Cal Water wells near San Bruno and South
San Francisco. In the Town of Colma, groundwater is primarily used for irrigation at the cemeteries. No
municipal pumping is currently ongoing within the Town of Colma. Other groundwater pumping within
the Westside Basin (e.g., private homeowner wells, groundwater remediation extraction wells, and
construction dewatering wells) is estimated to be negligible compared to the municipal and large-scale
irrigation uses.
The San Mateo Plain Basin begins south of the West Side Basin and extends approximately from the city
of San Mateo south to the Santa Clara County line. Groundwater is used for irrigation, public drinking
water, and private drinking water (San Francisco Bay Regional Water Quality Control Board 2007). The
San Mateo Plain is a northern extension of the Santa Clara Basin located to the south. The majority of
pumping for irrigation occurs in the South San Mateo Plain Sub-basin, where approximately 90% of the
irrigation wells are located. Of the wells in the South San Mateo Plain Sub-basin, approximately 65% are
located in Atherton. The majority of the wells in Atherton and Menlo Park are screened in the deeper
aquifer making them unlikely to be affected by sea level rise, while the majority of the irrigation wells in
other cities in the South San Mateo Plain Sub-basin are screened in the shallower aquifer making them
potentially vulnerable to sea level rise.
Public drinking water wells in the San Mateo Plain Basin are located in East Palo Alto (Palo Alto Park
Mutual Water Company), Menlo Park (O’Connor Tract Corporation and Menlo College), and in the City
of San Mateo (San Mateo High School). While Menlo College and San Mateo High School are small water

systems that provide water for their campuses, O’Connor Tract Corporation and Palo Alto Park Mutual
Water Company provide drinking water for the population of East Palo Alto and to the East Menlo
neighborhood in Menlo Park. All public drinking water wells are screened in the deeper aquifer. Public
drinking water wells are discussed in more detail in the following section.
A few private drinking water wells are located in East Palo Alto. These wells were installed in the 1980s
when Palo Alto Park Mutual Water Company had a moratorium in place on new water connections.
Most of the houses developed in the 1980s have since been connected to public drinking water, and
their wells have either been destroyed or are currently used for irrigation only. These drinking water
wells are screened in the shallow water-bearing zone, making them potentially vulnerable to sea level
rise, however there are not estimated to be many private drinking water wells currently in use. Of the
known wells in the San Mateo Plain, 74% are monitoring wells related to current site remediation
activities. The majority of the monitoring wells, about 72%, are located in the South San Mateo Plain
Sub-basin. There are no known plans for significantly expanding groundwater uses in the San Mateo
Plain (California Regional Water Quality Control Board San Francisco Bay Region 2003).

Assessment of Municipal Groundwater Use in San Mateo County
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An evaluation of the primary sources of potable municipal water supply in each of the following Water
Districts of San Mateo County was performed to assess potential vulnerability to current potable water
resources from sea level rise: Brisbane, Burlingame, Daly City/Colma, East Palo Alto, Hillsborough,
Millbrae, Redwood City, San Bruno, Coastside County Water District (Half Moon Bay), Estero Municipal
Improvement District (Foster City), Guadalupe Valley Municipal Improvement District (Brisbane), MidPeninsula Water District (Atherton, Belmont, Hillsborough, Portola Valley, Woodside), North Coast
County Water District (Pacifica), Westborough Water District (South San Francisco), California Water
Service Company (Cal Water) (Los Altos, Menlo Park, San Mateo, and San Carlos).
Information was obtained from the following sources:

The Bay Area Water Supply and Conservation Agency http://bawsca.org/members/map
Annual Consumer Confidence Reports for each of the water districts:
http://www.greenenvironmentnews.com/State/California/WaterQualityReports
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As reported by the sources above, the San Francisco Regional Water System provides water to San
Francisco, Santa Clara, Alameda and San Mateo counties. Approximately 85% of the water provided to
these counties comes from Sierra Nevada snowmelt stored in the Hetch Hetchy reservoir situated on the
Tuolumne River in Yosemite National Park. Hetch Hetchy water flows 160 miles from Yosemite to the
San Francisco Bay Area. The remaining water comes from runoff in the Alameda and Peninsula
watersheds and is captured in reservoirs located in San Mateo and Alameda counties. Groundwater is
not a resource for the majority of the Water Districts in San Mateo County, and where it is used it
represents a small portion of current water supply. Districts in San Mateo County where groundwater is
a reported resource include San Bruno, South San Francisco, Daly City, East Palo Alto, Half Moon Bay,
and less populated areas on the Pacific Ocean side of San Mateo County (e.g., Pescadero and San
Gregorio). The potential vulnerability of these potable groundwater resources to sea level rise is
discussed below.

Estimated Vulnerability of Groundwater to Sea Level Rise
Municipal groundwater extraction wells are reported to be in use in the cities of San Bruno, South San
Francisco, and Daly City. All wells are reported to be screened in the deeper, confined Merced aquifer
where the water quality is better than shallow groundwater. In March 2003 a drinking water source
assessment was completed for the Daly City supply wells, and the assessment showed that five of Daly
City’s six municipal production wells are highly protected from potential pathways of contamination
with one well identified as moderately protected. The moderately protected well was scheduled for
replacement in 2015 (City of Burlingame 2011).
An aquifer susceptibility assessment for the Santa Clara and San Mateo County groundwater basins was
performed by Lawrence Livermore National Laboratory in (LLNL 2004) and included collection of tritium
samples to estimate groundwater age. In two areas of San Mateo County on the western side of the San
Francisco Bay, the Westside Basin (includes the northern portion of San Mateo County) and San Mateo
Plain (includes the southern portion San Mateo County) many of the public supply wells produce old,
entirely pre-modern groundwater, indicating that recharge has not occurred for the last 50 years or
more. Groundwater that is this old is unlikely to be adversely affected by sea level rise in the near-term.
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A relatively large number (8 of 14) of Westside Basin wells do not contain detectable tritium (less than 1
picocuries per liter [pCi/L), and another two Daly City wells have tritium values between 1 and 2 pCi/L,
for a total of 10 wells with groundwater ages that indicate that the groundwater recharge occurred
more than 50 years ago. Three wells in South San Francisco and two in Daly City also produce water that
is also largely greater than 50 years old. Supply wells with deeper screens (greater than 200 feet below
ground surface) draw an older groundwater component and are free of volatile organic compounds
(VOCs) (sourced from modern anthropogenic activities). In this basin supply wells that tap deeper
aquifers appear to be protected from the widespread contamination present at the surface. The age and
low detections of VOCs in the supply wells of the Westside Basin suggests that that these wells would
likely be protected from future sea level rise.
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In East Palo Alto, groundwater is also identified as a potable water resource. The City of East Palo Alto
overlies a portion of the San Francisquito Cone Sub-basin, an area that overlaps the San Mateo Plain and
Santa Clara sub-basins of the Santa Clara Valley Groundwater Basin (City of East Palo Alto 2015). The
principal groundwater aquifers of the basin and sub-basins are composed of interbedded coarse- and
fine-grained alluvial fan deposits of San Francisquito Creek, extending from the Santa Cruz Mountains
north and under San Francisco Bay, and distal alluvial fan deposits of the Niles Cone, extending from the
Diablo Range. Overlying most of the alluvial sediments beneath the City are thick, laterally-extensive
fine-grained materials, deposited when the area was below sea level. These Bay Mud sediments form a
continuous aquitard or confining layer. The USGS characterized the groundwater aquifers and aquitards
as a generalized three-layer system: an upper unconfined to a confined shallow aquifer zone, a finegrained Bay Mud unit near the Bay, and a deep principal aquifer beneath the confining layer (Metzger
2002). Most large production wells in East Palo Alto derive their water from the deep aquifer zone, at
depths ranging from 200 to over 800 feet below ground surface (ft-bgs). Nine wells in Palo Alto and East
Palo Alto, considered to be part of the San Mateo Plain Basin, produce mostly pre-modern groundwater
(older than 50 years). In general, the groundwater produced from deep-screened wells in this part of the
basin is tens to hundreds of thousands of years old, and likely has a very deep source (LLNL 2004).
Therefore, the potential for an adverse impact by sea level rise is estimated to be very limited.

In Half Moon Bay (Coast Side Water District), approximately 28% of the District's water supply is
produced locally from both wells and surface water, the remaining 72% is from the San Francisco
Regional Water System with water derived from Hetch Hetchy (Coastside County Water District, July
2016). The Pilarcitos Well Field and the Denniston Project supply ground water. Water from the
Pilarcitos Well Field is limited to pumping between November and March. In the California aquifer
susceptibility assessment for the Santa Clara and San Mateo County groundwater basins performed by
LLNL (LLNL 2004), it was noted that on the Pacific Coast in San Mateo County, a small number of wells
provide the sole source of drinking water for coastal communities. Many of these supply wells are
estimated to draw groundwater from a shallow, unconfined aquifer in the Coastside Basin and have a
mean groundwater age of only 4 years (based on tritium age dating data). The young age of the water
pumped from these wells indicates that there is rapid recharge of surface water into the aquifer. This
shallow, rapid recharge makes these wells highly vulnerable to near-surface contamination sources, and
these wells may also be susceptible to impairment from sea level rise.

Bay Mud Aquitard Influence on Potable Groundwater Protection
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The Bay Mud aquitard occurs beneath San Francisco Bay and extends south-southwest under the
entirety of East Palo Alto. There is a clear increase in aquitard thickness (up to 300 ft-bgs) in the
northeast closer to the San Francisco Bay. The unit does not extend to the foothills in the southwest
resulting in an unconfined aquifer system. The southwestern extent of the Bay Mud aquitard has been
mapped by USGS and others, and demarcates the unconfined and confined aquifer zones. In the vicinity
of East Palo Alto (El Camino Real and Sand Hill Road) the Bay Mud is generally present four or more
miles from the San Francisco Bay forming a confining unit. This would presumably prevent sea level rise
from the San Francisco Bay from impairing the unconfined aquifer generally east of El Camino Real in
the future. A more detailed evaluation of the western San Francisco Bay groundwater elevations in
comparison to groundwater levels at the estimated western limits of the Bay Mud aquitard would
provide more information to estimate how high sea level rise would need to occur to potentially migrate
beneath the Bay Mud Aquitard and affect high quality deep aquifer groundwater.

Groundwater Susceptibility to Impacts from Hazardous Materials Sites
As previously described, the presence of land or facilities containing hazardous materials in areas at risk
of inundation increases the risk of exposure to toxic chemicals for nearby residents and ecosystems.

Summary of Findings
Reported information suggests that there is generally a limited risk posed by sea level rise to municipal
supply wells due to the great depths that they are screened across, the presence of shallow confining
layers such as the Bay Mud above these deep supply wells, and the distances of supply wells from the
San Francisco Bay on the eastern portion of San Mateo County. In addition, most of the population of
San Mateo County receives potable water from the State Water Project (Hetch Hetchy), so groundwater
is not a primary resource for potable water supply. A potential exception that warrants further review
are the municipal supply wells adjacent to the Pacific Ocean in Half Moon Bay and other smaller
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communities which are reported to be screened much shallower and contain much younger
groundwater indicating a higher potential for adverse impacts from sea level rise. In addition, some
private domestic drinking water wells are reported to be in use in southern San Mateo County that may
be screened in the shallow aquifer and vulnerable to sea level rise. Beneficial use of groundwater may
also be affected by sea level rise with many irrigation wells reported to be screened in the shallow
aquifer that is much more vulnerable to anthropogenic contaminants, flooding, and potentially sea level
rise.

