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landslide may move rapidly as in a soil or rock avalanche, or it may move 
slowly for hours or even weeks.  A similar but much slower movement is 
called creep.  Landslides may also have apparent recent activity or be ancient 
landslide masses that display relative stability.  
 
The susceptibility of a given area to landslides depends on many variables.  
However, the general characteristics that influence landslide hazards are well 
understood; thus it is possible to map areas in terms of general susceptibility 
to landslides. 
 
Site-specific geotechnical reports are required by the City of San Carlos for 
any development in areas that could be prone to landslides.  A number of 
important factors dictate the probable formation and relative risk of landslide 
or slope instability:  

♦ Slope Material:  Loose, unconsolidated soils and soft, weak rocks are 
more hazardous than are firm, consolidated soils or hard bedrock.  

♦ Slope Steepness:  Most landslides occur on moderate to steep slopes. 

♦ Structure and Physical Properties of Materials:  This includes the orienta-
tion of layering and zones of weakness relative to slope direction.  

♦ Water Content:  Increased water content increases landslide hazard by 
decreasing resistance to sliding and adding weight to the materials on a 
slope. 

♦ Vegetation Coverage:  Abundant vegetation with deep roots increases 
slope stability. 

♦ Proximity to Areas of Erosion or Man-made Cuts:  Undercutting slopes 
may greatly increase landslide potential. 

♦ Earthquake Ground Motions:  Strong ground motion may trigger land-
slides in marginally stable slopes or loosen slope materials, thus increasing 
the risk of future landslides. 

 
As shown on Figure 4.5-6, landslides have the potential to occur in the city 
limit and SOI on some of the upper hilly slopes, more commonly west of 
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Alameda de las Pulgas.  Numerous landslides are associated with the Francis-
can Complex rocks in general, which are most common on steeper slopes.  
Shale is the most unstable of the bedrocks.  Sandstone and conglomerate in 
highland areas are stable with a low risk of landslide.  Much of the upland 
area in the city has shallow soil with Franciscan bedrock very close to the 
surface.  Landslides are not of issue in the majority of the city where grades 
are flat.  Because of differences in the physical characteristics of slope materi-
als, which markedly influence landslide potential, some superficially similar 
areas may differ strongly in terms of landslide hazards.  For this reason, a site-
specific geotechnical analysis would be needed to accurately assess potential 
landslide hazards at any specific project location.  
 
6. Land Subsidence 
Subsidence problems exist in the diked baylands because of the highly com-
pressible nature of the existing fill.  Areas susceptible to earthquake-induced 
settlement include those areas underlain by thick layers of colluvial material 
or un-engineered fill.  This fill was reported to have settled historically with 
hydro-compaction being an element of the settlement as well.  Land subsi-
dence occurred within the low-lying areas, mainly along the Bay margins.  
 
7. Soil Hazards 
Corrosivity testing conducted in fill and natural soil along the Bay margins 
that would be found in the eastern San Carlos area has shown potentially cor-
rosive to severely corrosive conditions.  Bay mud possesses high sulfate and 
chloride concentrations and maintains a low pH, which would negatively 
impact metals and concrete used in construction.  However, corrosivity is 
easily mitigated on a site-by-site basis in new development projects with the 
geotechnical requirement for importing engineered material to replace corro-
sive soils.  Such requirements come out of site-specific geotechnical report 
recommendations. 
 
8. Structural Damage or Collapse 
The earthquake performance of structures varies considerably due to a num-
ber of factors:  location across active faults or in poor ground areas; building 
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construction (wood frame, unreinforced masonry, nonductile concrete 
frame); magnitude and intensity of the earthquake and duration of strong 
ground shaking; distance from the causative faults; and similar factors.  In 
general, evidence from past earthquakes shows that wood frame structures 
properly tied to their foundations perform very well or, when damaged, cause 
few injuries and life loss even if located in areas of poor ground quality.  
Older wood frame structures that have stone, brick, or cripple wall founda-
tions, or that are not bolted to their foundations, do not perform well.  Un-
reinforced masonry structures, on the other hand, perform poorly under al-
most all earthquake conditions, especially if located on poor ground areas.  
Nearby relatively small earthquakes can be very damaging because of the 
sharp motions they generate. Distant events, while more damaging to taller 
buildings, can also damage unreinforced masonry buildings because of the 
stresses caused by long-period motions.  The Uniform Building Code seismic 
requirements are designed to mitigate against the specific performance of 
building materials in relation to maximum credible earthquake impacts.  
 
9. Mineral Resources 
No portion of the city limit or SOI is designated by the California Depart-
ment of Conservation as having the potential for being a significant source of 
composite materials or industrial minerals. 
 
 
C. Standards of Significance 

Based on Appendix G of the CEQA Guidelines, implementation of the Draft 
2030 General Plan and CAP could result in a significant soils, geologic, or 
seismic impact if it would create any of the following effects: 

a. Expose people or structures to potential substantial adverse effects, in-
cluding the risk of loss, injury or death involving: 
♦ rupture of a known earthquake fault, as delineated on the most re-

cent Alquist-Priolo Earthquake Fault Zoning Map issued by the State 
Geologist for the area or based on other substantial evidence of a 
known fault, 
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♦ strong seismic ground shaking, 
♦ seismic-related ground failure, including liquefaction, or 
♦ landslides, mudslides, or other similar hazards; 

b. Be located on a geologic unit or soil that is unstable, or that would be-
come unstable as a result of the project, and potentially result in on- or 
off-site landslide, lateral spreading, subsidence, liquefaction or collapse; 

c. Result in substantial soil erosion or the loss of topsoil; 

d. Be located on expansive soil, creating substantial risks to life or property; 

e. Have soils incapable of adequately supporting the use of septic tanks or 
alternative wastewater disposal systems where sewers are not available for 
the disposal of wastewater; 

f. Result in the loss of availability of a known mineral resource that would 
be of value to the region and the residents of the State; or 

g. Result in the loss of availability of a locally-important mineral resource 
recovery site delineated on a local general plan, specific plan, or other 
land use plan. 

 
 
D. Impact Discussion 

This section analyzes the Draft 2030 General Plan and CAP and their rela-
tionship to various seismic and geological hazards.  As stated above, there are 
no mineral resources in San Carlos. 
 
1. Draft 2030 General Plan Project Impacts 
Review of the geologic documents related to the Draft 2030 General Plan im-
plementation indicates that seismic ground shaking, expansive or compressi-
ble soils, and the relatively high groundwater levels are concerns for the city 
limit and SOI.  Relevant information has been incorporated into the descrip-
tive material of this EIR section.  All new development within the city would 
be required to comply with construction standards and seismic design criteria 
contained in the City Building Code and associated stipulations.  Implementa-
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tion of these standards and criteria would minimize the risk of loss, injury, or 
death from seismic events.  Because any new project designs would be re-
quired to conform to these standards, it would not create any unmitigated 
seismic hazards, soil instability hazards, or other hazardous geotechnical con-
ditions.  As described below, for each impact associated with the proposed 
project, a level of significance is determined and is reported in the impact 
statement.   
 
a. Seismic Hazards 
i. Alquist-Priolo 
Proposed development within the planning area would not expose people or 
structures to potential substantial adverse effects, including the risk of loss, 
injury, or death, involving rupture of a known earthquake fault as delineated 
on the most recent Alquist-Priolo Earthquake Fault Zoning Map issued by 
the State Geologist for the area or based on other substantial evidence of a 
known fault.  The city limit and SOI of San Carlos are not in an Alquist-
Priolo Earthquake Fault Zone, and there is no other substantial evidence that 
known active faults exist beneath the site.  As such, the provisions of the 
Alquist-Priolo Earthquake Fault Zoning Act do not apply to the planning 
area.  Because the planning area is about 1 mile from the closest known active 
fault traces, the San Andreas fault, fault-line surface rupture is not considered 
a direct hazard within the city limit.  
 
There is no evidence that any of the ancient faults in the vicinity of the city 
limit and SOI are active.  In view of these circumstances, hazards from the 
rupture of a known earthquake fault within the planning area are not antici-
pated. 
 
ii. Ground Shaking 
Proposed development within the city could expose people or structures to 
potential substantial adverse effects, including the risk of loss, injury, or 
death, from strong seismic ground shaking.  However, required compliance 
with the City Building Code and State requirements would reduce this poten-
tial impact to less than significant. 
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Review of regional and local geo-seismic conditions indicates that the city 
limit and SOI would be subjected to at least one major earthquake during the 
2030 horizon of the Draft 2030 General Plan.  The general design earthquake 
for the planning area is estimated by the USGS and California Geological 
Survey to be a Mw 7.9 earthquake on the San Andreas fault, creating peak 
ground accelerations greater than 0.6g and probably higher than 0.7g.  The 
resulting vibration would cause damage to buildings and infrastructure (pri-
mary effects), and could cause ground failures in Bay mud, alluvium, or 
poorly compacted fill (secondary effects) unless appropriate seismic-resistant 
specifications were incorporated.  However, specific seismic designs will be 
required to be completed for specific projects as they are proposed and the 
standards could change over time.  
 
Most of the highly developed area of the city, east of Alameda de las Pulgas, is 
underlain by artificial fill and Bay mud, which, in its natural state, could re-
spond poorly to loading during seismic ground motion.  To reduce the risks 
associated with seismically induced ground shaking, the location and type of 
subsurface materials must be considered when designing foundations and 
structures for a particular area.  In San Carlos, buildings and their associated 
infrastructure are required to reduce exposure to potentially damaging seismic 
vibrations through seismic-resistant design, in conformance with the City 
Building Code.  
 
Because the city is in close proximity to the San Andreas fault zone, the 
California Building Code requires that special seismic design factors be ap-
plied to construction projects during site grading and building construction.  
If the City building inspector has additional recommendations for a specific 
project, the City has the option to impose those recommendations as condi-
tions of project approval.  
 
Conforming to the City Building Code as required by City and State law, 
would ensure the maximum practicable protection available for structures 
and their associated trenches, excavations, and foundations.  Project designs 
are required to include the application of CBC Seismic Zone 4 standards, in-
cluding the required Near-Source Factors for Seismic Source Type A, as the 
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minimum seismic-resistant design.  Some seismic design variation exists in the 
Code, depending on whether they are considered to be sensitive uses.  For 
example, design of a hospital or schools are required to meet the more strin-
gent seismic safety standards.  The applicable CBC requirements include 
seismic resistant earthwork and construction design criteria, based on the site-
specific recommendations of a project’s California-registered geotechnical and 
structural engineers; engineering analyses that demonstrate satisfactory per-
formance of any unsupported cut or fill slopes, and of alluvium and/or fill 
where they form part or all of the support for structures, foundations, and 
underground utilities; and an analysis of soil expansion potential and appro-
priate remediation (compaction, removal-and-replacement, etc.) prior to using 
any expansive soils for foundation support.  
 
Adherence to the Policy CSS-1.1 of in the Community Safety and Services 
Element and Seismic Zone 4 design and construction parameters of the City 
Building Code (Chapters 16, 18, and A33), including the required Near- 
Source Factors for Seismic Source Type A, as required by City and State law, 
would ensure protection of a given construction project.  Policy CSS-1.1 in 
the Community Safety and Services Element states that the City Building 
Official must verify geotechnical and soils reports for development in areas 
where potentially serious geologic risks exist.  Compliance with the City 
Building Code includes additional procedures to ensure protection of struc-
tures and occupants from geo-seismic hazards: 

♦ During site preparation for a project considered to be prone to seismic 
hazards, a registered geotechnical professional shall be on site to supervise 
implementation of the recommended criteria. 

♦ A California Certified Engineering Geologist for the applicant shall pre-
pare an “as built” map/report to be filed with the County of San Mateo 
showing details of the site geology, the location and type of seismic-
restraint facilities, and documenting the following requirements, as ap-
propriate. 

♦ Engineering analyses shall be performed to demonstrate satisfactory per-
formance of compacted fill or natural unconsolidated sediments where ei-
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ther forms part or all of the support for any structures, especially where 
the possible occurrence of liquefiable, compressible, or expansive soils ex-
ists. 

♦ Engineering analyses shall be performed to demonstrate accommodation 
of settlement or compaction estimates by the site-specific geotechnical in-
vestigations for access roads, foundations, and underground utilities in fill 
or alluvium. 

 
The Draft 2030 General Plan policy requiring site-specific geotechnical inves-
tigation is designed to include recommendations for preventing significant 
impacts related to ground shaking.  Recommendations generally consist of the 
use of CBC Seismic Design Criteria for Seismic Zone Factor 4, including the 
soil type, near-source factors, and seismic coefficients developed for a given 
project site (whether in the upland hills or San Francisco Bay mud).  In view 
of the requirements to comply with the City Building Code, including the 
CBC Seismic Design Criteria, seismically induced ground shaking would be 
reduced to a less-than-significant level. 
 
iii. Liquefaction 
Proposed development within the city limit and SOI could expose people or 
structures to potential substantial adverse effects, including the risk of loss, 
injury, or death, from seismic-related ground failure, including liquefaction 
and associated lateral spreading or subsidence.  However, required compliance 
with the City Building Code and the requirements of the HFSSA (including 
SB 1953) would reduce this potential impact to less than significant. 
 
The eastern flatlands of the city are mapped as having a high to very high liq-
uefaction danger (see Figure 4.5-5) because they are underlain by artificial fill 
over Bay Mud, a combination that is known to respond poorly to loading 
during seismic ground motion.  The planning area is not in a State liquefac-
tion hazards zone because mapping in the vicinity of San Carlos is still in 
progress.  Because all completed maps for communities on the margins of San 
Francisco Bay include Bay mud in the liquefaction hazards zone, it is reason-
able to assume that this would be the case for sites in San Carlos.  The most 
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intense ground shaking would occur in the flat alluvial and filled areas, as op-
posed to the hillside areas. 
 
Potentially unstable soils discovered during excavation are required by provi-
sions of the City Building Code to be removed and replaced with engineered 
fill, or otherwise treated to provide appropriate foundation support and to 
protect them from failures such as liquefaction.  Adherence to the Seismic 
Zone 4 soil and foundation support parameters in Chapters 16 and 18, includ-
ing the required Near-Source Factors for Seismic Source Type A, of the City 
Building Code and the grading requirements in Chapters 18 and A33, as re-
quired by City and State law, ensures the maximum practicable protection 
available from soil failures, under static or dynamic conditions, for structures 
and their associated trenches, excavations, and foundations.  The potential 
settlements that could be caused by liquefaction on the eastern flatland areas 
of the city are potentially significant and impacts to the structures would need 
to be avoided to the maximum extent feasible through appropriate site design 
as discussed in the Ground Shaking section above.  Implementation of all the 
Draft 2030 General Plan policies and actions under Goal CSS-1 of the Com-
munity Safety and Services Element would reduce this impact to a less-than-
significant level. 
 
iv. Landslides 
Proposed development within the city limit and SOI could expose people or 
structures to potential substantial adverse effects, including the risk of loss, 
injury, or death, from seismically induced landslides.  While over 80 percent 
of the city slopes gently eastward toward the San Francisco Bay (it is not 
steep, has no unstable slopes and does not have an irregular surface), unstable 
slopes could be encountered in upland areas during future construction pro-
jects.  Minimal grading is necessary to create foundations for most buildings 
in the city of San Carlos.  To date, no area within the city limit or SOI has 
had earthquake-induced landslides mapping completed, but the potential im-
pacts from slope instability is considered to be low.  Adherence to Policy 
CSS-1-1 in the Community Safety and Services Element would reduce this 
impact to a less-than-significant level.  
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b. Expansive Soils and Unstable Geologic Units 
Future development within the city limit and SOI could expose people or 
structures to potentially substantial adverse effects, including the risk of loss, 
injury, or death, from expansive soils or unstable geologic or soil units.  
However, required compliance with the City Building Code and Draft 2030 
General Plan policies and actions under Goal CSS-1 of the Community Ser-
vices and Safety Element would reduce this potential impact to less than sig-
nificant.  Goal CSS-1 of the Community Services and Safety Element seeks to 
reduce the potential loss of life, injury, and property damage due to seismic 
and geologic hazards. 
 
The City Building Code requires a site-specific foundation investigation and 
report for each construction site that: (a) identifies potentially unsuitable soil 
conditions and (b) contains appropriate recommendations for foundation 
type and design criteria that conform to the analysis and implementation cri-
teria described in the City Building Code.  Adherence to the requirements to 
comply with the City Building Code and Draft 2030 General Plan policies, 
including the CBC Seismic Design Criteria, hazards related to unstable geo-
logic or soil units would be reduced to a less-than-significant level. 
 
c. Erosion 
Future development within the city limit and SOI could result in substantial 
soil erosion or the loss of topsoil; however, compliance with the City Build-
ing Code and Policies CSS-1.1 and CSS-1.7 of the Community Safety and Ser-
vices Element would reduce this potential impact. 
 
New development often includes the removal and/or recompaction of soils 
on a site, minor grading, construction of buildings and service roadways and 
landscaping.  Trenching, grading, and compacting associated with construc-
tion of structures, modification or relocation of underground utility lines and 
landscape or hardscape installation could expose areas of soil to erosion by 
wind or water during construction processes.  
 
Specific erosion impacts depend largely on the areas affected and the length of 
time soils would be subject to erosive processes.  Potential for soil erosion is 
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expected to be low following successful implementation of the Draft 2030 
General Plan policies, which mitigate expected impacts on a project-by-
project basis.  Disturbed areas of soil could result in erosion or loss of topsoil 
and sedimentation into streams and water bodies if not mitigated.  Disturbed 
soils are more prone to erosion when left exposed during winter, early spring 
and summer storm events (periods of high precipitation, runoff, and winds). 
 
Project-specific erosion control plans would be prepared as necessary, and 
would identify management practices to reduce soil loss.  The erosion control 
plans would include, but not be limited to, the following activities: 

♦ Confine all vehicular traffic associated with construction to designated 
rights-of-way, material yards, and access roads. 

♦ Limit disturbance of soils and vegetation removal to the minimum area 
necessary for access and construction. 

♦ Where vegetation removal is necessary, use cutting/mowing methods in-
stead of blading, wherever possible. 

♦ Slope and berm graded material, where possible, to reduce surface water 
flows across the graded area. 

♦ Use detention basins, certified weed-free straw bales, or silt fences, where 
appropriate. 

♦ Use drainage control structures, where necessary, to direct surface drain-
age away from disturbance areas and to minimize runoff and sediment 
deposition downslope from all disturbed areas. These structures could in-
clude culverts, ditches, water bars (berms and cross ditches), and sediment 
traps. 

 
All construction activities would be required to comply with applicable City 
Building Code and Draft 2030 General Plan policies.  Such adherence would 
ensure that erosion impacts resulting from future construction would be less 
than significant. 
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d. Expansive Soils 
Expansive soils occur mainly in the east with some low shrink-swell soil in 
the western parts of the city.  The underlying clay fill, Bay mud, clay, and 
sand in the eastern part of the city can be susceptible to soil expansion which 
raises concerns about foundation stability for structures, roads, and utilities.  
Underlying gravelly clay fill, Bay Mud, and interlayered clay, clayey sand, 
and sand render this area more susceptible to compaction when placed “under 
load” (i.e., when additional fill, roads, or structures are supported on it).  Ad-
herence to the Seismic Zone 4 soil and foundation support parameters of the 
City Building Code as required by City and State law, would ensure the 
maximum practicable protection available from soil failures under static or 
dynamic conditions for structures and their associated trenches, slopes, and 
foundations.  As mentioned above, the City Building Code requires site-
specific foundation investigation and report for each construction site that 
identifies potentially unsuitable soils conditions.  In view of the requirements 
to comply with the City Building Code and Draft 2030 General Plan policies, 
hazards related to expansive soils would be reduced to a less-than-significant 
level. 
 
e. Septic Tanks or Alternative Wastewater Systems 
The City of San Carlos is fully sewered through the Publically Owner 
Treatment Works (POTW) and all new development is connected to the 
wastewater system.  To the extent that there are older wastewater systems, 
such as septic tank systems, they are generally thought to be insignificant in 
terms of potential environmental impacts and isolated to the upland rural 
properties west of Alameda de las Pulgas.  There are two known parcels to 
have septic systems within the city limit.  Septic tank systems impacts would 
be limited to infiltration of wastewater in the event of the septic system and 
associated leach line failure(s).  However, due to the limited number of septic 
tank systems, impacts from leaking systems would be scarce.  Additionally, 
Policy EM-5.9 of the Environmental Management Element permits the exten-
sion of sewer services outside the city limit to protect public health.  Due to 
the limited amount of septic tanks and other alternative wastewater systems 
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and Policy EM-5.9 of the Environmental Management Element, the Draft 
2030 General Plan would have no impact in relation to septic tanks.       
 
f. Mineral Resources 
As noted above, there are no mineral resources in San Carlos, so the Draft 
2030 General Plan would have no impact to mineral resources. 
 
2. Climate Action Plan Project Impacts 
The CAP does not include measures that would expose persons to geologic 
hazards or result in soil erosion or loss of topsoil, be located on expansive 
soil, result in the loss of availability of a known mineral resource or have soils 
incapable of supporting use of wastewater disposal systems.  Therefore, im-
plementation of the CAP would not affect geology, soils or mineral resources 
in San Carlos, and so there would be no impact. 
 
3. Cumulative Impacts 
The context for the analysis of cumulative geologic impacts in the San Carlos 
city limit and SOI, includes all cumulative growth therein, which includes 
foreseeable City-approved projects. 
 
Development sites in the city would be exposed to potential geologic hazards 
related to soil and geologic conditions at individual building lots, and to 
ground shaking from seismic events on active faults in the region.  Although 
similar types of events could occur widely throughout an area, they would be 
highly localized (even site-specific) so that a seismically induced landslide on 
one hillside would affect only the area downslope and/or upslope from the 
initial ground failure and not necessarily trigger landslides on other ridges.  
Such events would not be compounded by additional development with the 
enforcement of relevant plans, codes, policies, and regulations on a project-
specific or site-specific basis.  Buildings and facilities in the city and its SOI are 
designed in accordance with appropriate geotechnical and seismic guidelines 
and recommendations consistent with the City Building Code.  The adher-
ence to all relevant plans, codes, and regulations with respect to future design 
and construction would reduce impacts to the extent feasible, and, because the 
impacts would not compound, there would be no cumulative impact. 
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E. Impacts and Mitigation Measures 

Since implementation of the Draft 2030 General Plan and the CAP would 
result in less-than-significant impacts in the areas of soils, geology and seismic-
ity, no mitigation measures are required. 
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