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These creeks are losing water (they are not recharged by groundwater), and 
are intermittent, generally flowing only during the winter wet-weather sea-
son.  All of the creeks drain to San Francisco Bay.  
 
Stormwater capacity within the city of San Carlos varies based on calculated 
need, with most storm drains accepting 100-year flood events.  Storm drains 
and pipes of up to 48-inch diameter are utilized in various parts of the city.  
The County of San Mateo regulates the City of San Carlos Stormwater Pollu-
tion Prevention Plan, which requires sampling and reporting of stormwater 
within the city. 
 
b. Surface Water Quality 
Existing water quality within the city limit and SOI is affected by a wide 
range of inputs, from surface water runoff to pollutant input to groundwater.  
Natural water quality is also related to the range of geographical, geologic, 
geochemical, and hydrologic conditions.  The geography of the city ranges 
from hilly upland recharge zones to Bay margins where high total dissolved 
solids exist.  
 
Surface water quality within the city limit and SOI is generally poor, as it is 
affected by non-point source pollutants in runoff due to construction, agricul-
ture and dumping.  Groundwater quality within the city limit and SOI as 
related to hazardous material pollutants is discussed in more detail in Section 
4.6.   
 
Water quality can be impacted by the discharge of soils and other pollutants, 
often associated with urban runoff and construction activities.  Pollutants 
associated with urban uses include oil, grease, pesticides, and fertilizers.  In 
addition, grading and construction activity can cause erosion, increasing the 
sediment load of runoff.  These non-point source pollutants in the runoff may 
flow into local surface waters or seep into the groundwater table and incre-
mentally deteriorate water quality.   
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c. Groundwater Occurrence and Quality 
San Carlos is located within the San Mateo Subbasin of the Santa Clara Valley 
Groundwater Basin.  The San Mateo Subbasin is bounded by the Westside 
Basin to the north, San Francisco Bay to the east, San Francisquito Creek to 
the south, and the Santa Cruz Mountains to the west.  The subbasin has two 
main water-bearing units—the Holocene and Pleistocene alluvium and the 
Santa Clara Formation.  The alluvium is the most important water-bearing 
unit in the subbasin, and most of the wells in the subbasin draw water from 
the deeper aquifers of this unit.  The alluvium is coarse grained, generally un-
confined, and permeable.  A relatively shallow water table aquifer overlies the 
aquifers in the lowland areas.  Groundwater is commonly found at less than 
five feet below grade in the flatland areas.  Beneath the aquifers is the Santa 
Clara Formation, a bedrock unit consisting of conglomerate (cobbles ce-
mented together by sand), sandstone, and mudstone.  Non-water bearing 
formations are beneath the Santa Clara Formation, i.e., bedrock that does not 
yield a significant amount of water due to lack of fracturing.  Subsurface ge-
ology is discussed further in Section 4.6.  Well data from the California De-
partment of Water Resources indicate that permeability in the project vicinity 
tends to increase from west to east and decrease with increasing depth.5 

 
Contaminated groundwater is usually caused by land uses that have resulted 
in releases of hazardous materials or hazardous wastes into soils or sewer sys-
tems.  Leaking underground storage tanks, pipes, and sumps are common 
causes of such contaminated conditions, as are historic industrial activities 
that generally involved spills, disposal, or intentional discharges of hazardous 
materials or waste (see Section 4.6).  Common land uses within the industrial 
zones flatland areas historically involved (and sometimes currently involve) 
the use of hazardous materials at varying levels.  
 
Under the San Mateo County Groundwater Protection Program, the party 
that is responsible for groundwater contamination is identified and required 

                                                         
5 California Department of Water Resources, California’s Groundwater, Up-

date 2003, Bulletin 118, San Mateo Subbasin, February 27, 2004. 
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to clean up or remediate the property.  The County Groundwater Protection 
Program is described further in the Regulatory subsection above.  New de-
velopment can positively impact water quality where groundwater dewater-
ing is required and treatment of the contaminated groundwater occurs as a 
result.  Section 4.6 further discusses groundwater contamination.  
 
2. Flooding and Dam Inundation 
San Carlos generally does not experience flooding, except for localized flood-
ing and standing water during brief extensive storms.  Very few flood zone 
areas are present within the city limit, and are generally associated with the 
sloughs on the northeastern side.  A 100-year flood zone is defined as an area 
with a 1 percent chance of being equaled or exceeded on an annual basis.  A 
500-year flood zone is defined as an area with a 0.2 percent chance of being 
equaled or exceeded on an annual basis.  FEMA does not consider areas 
within a 500-year flood zone to be a Special Flood Hazard Area, which would 
be subject to mandatory insurance requirements.  Figure 4.7-1 shows the 100- 
and 500-year flood zone areas within the city limit and SOI.  In 2008, FEMA 
released a preliminary draft of revised the Flood Insurance Rate Map for San 
Mateo County.  However, according to FEMA’s schedule, the final updated 
map will not be adopted until Spring 2010.6 
 
A dam inundation zone is an area in which flooding could occur due to fail-
ure of an upstream dam as the result of an earthquake or other catastrophe.   
 
There are three zones of dam inundation in or near San Carlos: Lower Crys-
tal Springs Reservoir Dam Inundation Zone, Notre Dame Dam Inundation 
Zone and Lower Emerald Lake Dam Inundation Zone.  Figure 4.7-2 shows 
the dam inundation zones near San Carlos. 

                                                         
6 City of San Mateo’s website, Date Change in Proposed New Flood Map Area, 

http://www.cityofsanmateo.org/index.aspx?NID=1061, accessed on June 17, 2009. 
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3. Seiche, Tsunami, and Mudflows 
Seiches and tsunamis are waves generated in bodies of water, usually by seis-
mic events.  A seiche is a stationary wave associated with a lake or semi-
enclosed body of water usually caused by strong winds and/or changes in 
barometric pressure.  Seiches are similar to the back-and-forth sloshing of 
water in a tub and can possibly occur in reservoirs, swimming pools and wa-
ter tanks.  A tsunami is a very large ocean wave caused by an underwater 
earthquake or volcanic eruption. 
 
A mudflow is a large rapid (up to 50 miles per hour) mass of mud formed by 
loose earth and water.  Hillsides and slopes of unconsolidated material could 
be at risk to mudflows if these areas become saturated.  Usually, a mudflow 
occurs as a result of a dual condition of loss of brush cover, and the subse-
quent accumulation of water on the ground preceded by a period of heavy or 
sustained rain.   
 
Given the geography and physical characteristics of San Carlos, notwithstand-
ing a long-term rise in sea (Bay) levels, there is no reasonable expectation of 
seismically-induced  seiche, tsunami, or mudflows to occur in San Carlos.  
 
 
C. Standards of Significance 
 
The implementation of the Draft 2030 General Plan and the CAP would have 
a significant impact on hydrology and water quality if they would: 

a. Violate any water quality standards or waste discharge requirements; 

b. Substantially alter the existing drainage pattern of the site or area in a 
manner that would result in substantial erosion, siltation, or flooding on- 
or off-site; 

c. Create or contribute runoff water that would exceed the capacity of exist-
ing or planned stormwater drainage systems, or provide substantial addi-
tional sources of polluted runoff; 

d. Otherwise substantially degrade water quality; 
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e. Place housing within a 100-year flood hazard area as mapped on a federal 
Flood Hazard Boundary or Flood Insurance Rate Map or other flood 
hazard delineation map; 

f. Place within a 100-year flood hazard area structures that would impede or 
redirect flood flows; 

g. Expose people or structures to a significant risk of loss, injury, or death 
involving flooding, including flooding as a result of the failure of a levee 
or dam; or 

h. Inundate by seiche, tsunami, or mudflow. 
 
 
D. Impacts Discussion 
 
This section discusses the potential impacts of the adoption and implementa-
tion of the Draft 2030 General Plan and CAP on hydrology, water quality, 
flooding, and related issues within the city limit and SOI. 
 
1. Draft 2030 General Plan Project Impacts 
The Draft 2030 General Plan addresses numerous issues related to hydrology, 
including flooding and water quality.  Water resources-related policies within 
the General Plan pertain to development in areas within at least the 100-year 
floodplain.  Portions of the city limit and SOI are within the 500-year flood-
plain. 
 
a. Drainage and Stormwater Dispersal 
Future development within the city limit and SOI could substantially alter 
the existing drainage patterns of the city, including alterations in the course of 
a stream or river, in a manner that would result in substantial erosion or silta-
tion.  Site remediation, demolition of structures, and construction of new 
structures could involve excavation, potential pile driving, and other activities 
that could result in erosion.  Policy EM-5.7 of the Environmental Manage-
ment Element calls for encouraging site design that manages the quantity and 
quality of stormwater run-off.  Actions EM-5.1 and EM-5.2 of the Environ-
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mental Management Element call for reducing permeable surfaces and utiliz-
ing bioswales and other bio-filtration systems to capture stormwater before it 
enters creeks and the San Francisco Bay.  Additionally, sites larger than one 
acre would be subject to NPDES permitting, which would include construc-
tion best management practices to prevent significant erosion and subsequent 
water quality degradation via stormwater runoff during site development.  
However, on sites that are less than one acre, mitigations should be developed 
within the Draft 2030 General Plan to prevent erosion from construction 
during the design phase.  As discussed in the Mitigation Measures section be-
low, the addition of Policy EM-5.10 to the Environmental Management Ele-
ment would require projects on less than one acre to include a stormwater 
pollution prevention plan, including use of best management practices to con-
trol erosion and sedimentation during construction.  Therefore, adherence to 
the City code and Draft 2030 General Plan policies and actions would result 
in a less-than-significant impact. 
 
b. Stormwater Capacity 
Future development within the city limit and SOI could substantially alter 
existing drainage patterns, including through the alteration of the course of a 
stream or a river, or substantially increase the rate or amount of surface run-
off in a manner that would result in flooding on- or off-site.  Goal CSS-2 of 
the Community Safety and Services Element calls for reducing hazards associ-
ated with flooding.  Policies CSS-2.1 through CSS-2.13 and Actions CSS-2.1 
through CSS-2.8 have been developed to address the potential for future 
flooding within the city limit and SOI.  Adherence to the City code and Gen-
eral Plan policies and actions would result in a less-than-significant impact.  
 
c. Water Quality 
Future development within the city limit and SOI could potentially violate 
water quality standards or waste discharge requirements.  As development 
occurs as allowed by the General Plan Update, the possibility of additional 
urban and construction-related runoff would increase, although the great ma-
jority of San Carlos is currently covered by impervious surfaces.  San Carlos 
is responsible to State and federal government agencies for maintaining the 
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standards for water quality set under the authority of the Clean Water Act.  
As part of the requirements of the CWA, all storm drainage that discharges 
into public water is required to meet water quality standards outlined in the 
governing NPDES permit requirements.  Compliance with NPDES permits 
(which would be required by the City and the Water Board), would reduce 
potential impacts to surface water quality.  
 
In addition, Section 13.14.070 of the City of San Carlos Municipal Code states 
that discharge of non-stormwater discharges to the City storm sewer system is 
prohibited.  All discharges of material other than stormwater must be in com-
pliance with a NPDES permit issued for the discharge.  Adherence to the 
City Code and General Plan policy would result in a less-than-significant im-
pact. 
 
Although Cal Water does not use groundwater, future development within 
the city limit and SOI could substantially deplete groundwater supplies or 
interfere substantially with groundwater recharge such that there would be a 
net deficit in aquifer volume or a lowering of the local groundwater table.  
The Water Board, through NPDES permitting, evaluates the gross amount of 
groundwater being discharged to the stormwater sewer, and thereby attempts 
to prevent needless extraction and discharge of groundwater.  However, 
groundwater depletion could occur from new development through dewater-
ing particularly during subterranean construction activities.  As discussed in 
the Mitigation Measures section below, the addition of Policy EM-5.11 to the 
Environmental Management Element would require the evaluation of poten-
tial groundwater depletion that could occur from new development through 
dewatering.  Evaluation of dewatering should also occur throughout the envi-
ronmental review process.  Due to the addition of Policy EM-5.11 to the En-
vironmental Management, the Draft 2030 General Plan would result in a less-
than-significant impact to groundwater supplies. 
 
Future development within the city limit and SOI could potentially pose a 
risk to water quality.  Impacts associated with potential spills of hazardous 
materials are also discussed in Section 4.6 of this EIR.  Hazardous materials 
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are often discovered during redevelopment processes, particularly in former 
or current industrial zones.  This can eventually lead to beneficial impacts 
with clean-up of contamination that had been a continued source of degrada-
tion before cleanup actions were implemented.  However, new development 
can also negatively impact water quality by creating inadvertent releases to 
the environment during redevelopment, creating new pathways of exposure 
to water, or resulting in new impervious surfaces and urban runoff.  The 
Draft 2030 General Plan includes a goal and policies to help maintain water 
quality standards in San Carlos.  Goal EM-5 of the Environmental Manage-
ment Element calls for assuring a high level of domestic water.  Policy EM-5.1 
calls for reducing discharge of toxic materials into the sanitary sewer and 
stormwater system.  Policy EM-5.8 calls for working with water service pro-
viders to provide high quality domestic water.   
 
Furthermore, sites larger than one acre would be subject to NPDES permit-
ting, which would include construction best management practices to prevent 
significant erosion and subsequent water quality degradation via stormwater 
runoff during site development.  Municipal Code section requirements would 
also apply, which would prevent the dumping of litter and other materials 
into the adjacent channels.  Policy EM-5.7 of the Environmental Management 
Element encourages site designs that manage the quantity and quality of 
stormwater run-off.  This policy would apply to all development projects 
within the city limit and SOI, including sites that are less than one acre.  Ad-
herence to the City Code and General Plan policy would result in a less-than-
significant impact.   
 
d. Flood Hazards/Flood Flows 
Development within San Carlos could place structures in a 100-year flood-
plain hazard area as mapped on a federal flood hazard boundary or flood in-
surance rate map or other flood hazard delineation map.  Chapter 15.56, 
Flood Damage Prevention, of the San Carlos Municipal Code, as wells as 
Goal CSS-2 of the Community Safety and Services Element would help re-
duce flood hazards.  Goal CSS-2 calls for reducing hazards associated with 
flooding.  Policies CSS-2.1 through CSS-2.13 and Actions CSS-2.1 through 
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CSS-2.8, address flood related impacts and prevention measures within the 
city limit and SOI.  The policies actions call for such measures as improving 
drainage infrastructure, maintaining a healthy riparian corridor, minimizing 
impervious surfaces, maintaining current floodplain information, and educat-
ing the public about flood hazards.   Adherence to the City Code and the 
Goal CSS-2 and the related policies and actions of the Community Safety and 
Services Element would result in a less-than-significant impact.  
 
e. Dam Inundation Risk 
There are no identified areas within the city limit and SOI that could be af-
fected by dam inundation.  Therefore, there is no impact.     
 
f. Seiche, Tsunami or Mudflow Hazards 
There are no identified areas within the city limit and SOI that could be af-
fected by seiche, tsunami, or mudflow.  Given the geography and physical 
characteristics of San Carlos—notwithstanding a long-term rise in sea (Bay) 
levels—there is no impact.  
 
2. Climate Action Plan Project Impacts 
The CAP includes measures that reduce water usage and increase water effi-
ciency, effectively improving hydrology and water quality issues in San Car-
los.  Such measures include expanding the distribution of free or subsidized 
water saving devices and services, supporting tree planting programs, and re-
quiring efficient landscaping in coordination with residential and commercial 
property improvements.  Therefore, implementation of the CAP would have 
no impact to hydrology and water quality, including flood hazards, dam in-
undation and seiche, tsunami and mudflow in San Carlos.   
 
3. Cumulative Impacts 
As development proceeds within the city limit and SOI, impervious surfaces 
would increase, as would the amount of pollutants in runoff, thereby increas-
ing stormwater drainage rates and potentially impacting surface water and 
groundwater quality.  The increases would be combined with increased drain-
age rates from additional development in the surrounding cities of Belmont 
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and Redwood City.  Water quality impacts to water resources would be re-
duced to a less-than-significant level by existing dam maintenance policies and 
by implementing best management practices in accordance with the NDPES 
and other applicable regulations, as well as implementation of the water qual-
ity policies contained in the Draft 2030 General Plan.  New development 
within the city could result in an increase in runoff, as well as in the location 
of additional population and structures within areas currently providing more 
direct infiltration capacity.  Greater discharge to existing drainages could sub-
ject the existing creeks to flooding.  New development would also be required 
to comply with regional, State, and federal regulations addressing stormwater 
runoff, water quality, and flooding.  These regulations would reduce the po-
tential for a cumulative hydrology and water quality impact to a less-than-
significant level. 
 
 
E. Impacts and Mitigation Measures 
 
While policies and other regulations or programs would reduce impacts to 
hydrology and water quality to the extent feasible, the addition of two new 
policies to the Environmental Management Element is necessary to prevent 
significant and unavoidable hydrology and water quality impacts under the 
Draft 2030 General Plan. 
 
Impact HYDRO-1:  The Draft 2030 General Plan does not provide adequate 
protection of water quality during construction activities. 

Mitigation Measure HYDRO-1:  Policy EM-5.10 should be added to the 
Environmental Management Element as follows: 

 
Require property owners developing sites of less than one acre to 
prepare a stormwater pollution prevention plan, including use of 
best management practices, to control erosion and sedimentation 
during construction.  
 

Significance After Mitigation:  Less than significant.  
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Impact HYDRO-2:  The Draft 2030 General Plan does not provide adequate 
protection of groundwater quantity during construction activities. 

Mitigation Measure HYDRO-2:  Policy EM-5.11 should be added to the 
Environmental Management Element as follows: 

Require the evaluation of potential groundwater depletion that could 
occur from new development through dewatering. 
 

Significance After Mitigation:  Less than significant.  
 



C I T Y  O F  S A N  C A R L O S  

D R A F T  2 0 3 0  G E N E R A L  P L A N  E I R  
H Y D R O L O G Y  A N D  W A T E R  Q U A L I T Y  

 
 

4.7-22 

 
 

 


