
4.5 GEOLOGY, SEISMICITY AND SOILS 
 

4.5-1 

This chapter assesses the potential geologic, soils and seismic risks of the 2020 LRDP 
and the Chang-Lin Tien Center for East Asian Studies. A description of the existing 
geologic and soils conditions at UC Berkeley and in the LRDP area is included to pro-
vide context for the analysis. 
 
During the scoping period for this EIR, several geology, soils and seismicity concerns 
were raised, including concerns about Hill Campus landsliding, the campus’ proximity to 
the Hayward fault and an Alquist-Priolo Earthquake Fault Zone, and the potential for 
exposure to liquefaction hazards. These issues are addressed in this chapter. 
 
4.5.1 ANALYTICAL METHODS 
 
2020 LRDP 

This chapter summarizes previously published geotechnical information, which was re-
viewed and synthesized for this EIR. The campus-specific background information con-
tained in this chapter is synthesized from several sources, including the geotechnical 
investigation prepared as part of the study entitled The Economic Benefits of a Disaster Resis-
tant University, the 1997 Preliminary Seismic Evaluation, Phase 1, the City of Berkeley General 
Plan Draft EIR, the Northeast Quadrant Science and Safety Projects EIR, and the 1990 LRDP 
EIR. Maps by the United States Geological Survey (USGS), the California Division of 
Mines and Geology (CDMG) and the Association of Bay Area Governments (ABAG) 
were the other key sources for existing setting information. The potential impacts of 
implementation of the 2020 LRDP were then evaluated against this baseline in light of 
the adequacy of existing programs and proposed LRDP policies intended to reduce 
seismic hazards and geologic impacts..  
 
TIEN CENTER  

The resources listed above were examined to provide general local geologic and seismic 
hazard information for the proposed Tien Center site. The primary resource for the 
Tien Center analysis, however, was the site-specific geotechnical study that was con-
ducted in October 2003 for the Tien Center site.1 
 
4.5.2  REGULATORY FRAMEWORK 
 
This section summarizes federal and state regulations related to seismic safety to which 
the University is subject.  
 
UNIFORM BUILDING CODE 

The Uniform Building Code (UBC) has been adopted by most jurisdictions in California 
to oversee construction, including both Berkeley2 and Oakland.3 The UBC defines four 
Seismic Zones in the United States, which are ranked according to their seismic hazard 
potential. Zone 1 has the least seismic potential and Zone 4 has the highest seismic po-
tential. The Bay Area is located in Zone 4, where stronger standards for buildings have 
been adopted in the UBC. 4 
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STATE 

The State of California has established a variety of regulations and requirements related 
to seismic safety and structural integrity, including the California Building Code, the 
Alquist-Priolo Earthquake Fault Zoning Act, and the Seismic Hazards Mapping Act. 
 
CALIFORNIA BUILDING CODE 
The California Building Code (CBC), based largely on the Uniform Building Code, is the 
building code used by UC Berkeley (California Code of Regulations Title 24). Through 
the CBC, the state provides a minimum standard for building design and construction. 
The CBC contains specific requirements for seismic safety, excavation, foundations, 
retaining walls, and site demolition. It also regulates grading activities, including drainage 
and erosion control.5  
 
ALQUIST-PRIOLO EARTHQUAKE FAULT ZONING ACT 
The Alquist-Priolo Earthquake Fault Zoning Act was passed in 1972 to mitigate the 
hazard of surface faulting to structures for human occupancy. The main purpose of the 
Act is to prevent the construction of buildings used for human occupancy on the sur-
face trace of active faults. The Act only addresses the hazard of surface fault rupture and 
is not directed toward other earthquake hazards.6 The law requires the State Geologist 
to establish regulatory zones (known as Earthquake Fault Zones or Alquist-Priolo 
Zones) around the surface traces of active faults and to issue appropriate maps. The 
maps are distributed to all affected cities, counties, and state agencies for their use in 
planning and controlling new or renewed construction. Local agencies must regulate 
most development projects within the zones and there can generally be no construction 
within 50 feet of an active fault zone. The zones vary in width, but average about one-
quarter mile wide.7  
 
Under the provisions of the Alquist-Priolo Earthquake Fault Zoning Act, sites within 50 
feet of an active fault trace are assumed to be underlain by a fault, unless proven other-
wise.8 The Act states that prior to project approval, cities and counties shall require a 
geologic report defining and delineating any hazard of surface fault rupture.9 No struc-
tures for human occupancy may be built across an identified active fault trace.10  
 
Pursuant to the Act, the State of California has delineated an Earthquake Fault Zone for 
the Hayward fault, which runs through the eastern portion of the UC Berkeley cam-
pus.11 This is the only Earthquake Fault Zone within the 2020 LRDP area, as mapped in 
Figure 4.5-1. 
 
SEISMIC HAZARDS MAPPING ACT 
The Seismic Hazards Mapping Act, passed in 1990, addresses non-surface fault rupture 
earthquake hazards, including liquefaction and seismically induced landslides.12 Under 
the Act, seismic hazard zones are to be mapped by the State Geologist to assist local 
governments in land use planning. The Act states that “it is necessary to identify and 
map seismic hazard zones in order for cities and counties to adequately prepare the 
safety element of their general plans and to encourage land use management policies and 
regulations to reduce and mitigate those hazards to protect public health and safety”.13 
§2697(a) of the Act additionally requires that “Cities and counties shall require, prior to 
the approval of a project located in a seismic hazard zone, a geotechnical report defining 
and delineating any seismic hazard.”  
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4.5.3 LOCAL PLANS AND POLICIES 
 
Although the University is constitutionally exempt from local regulations when using its 
property in furtherance of its educational purposes, it is University policy to evaluate 
proposed projects for consistency with local plans and policies. Therefore, this section 
outlines the plans and policy goals of the cities of Berkeley and Oakland related to geology. 
 
CITY OF BERKELEY  

BERKELEY GENERAL PLAN 
As they relate to geology and soils, City of Berkeley General Plan policies relevant to the 
2020 LRDP are those that address safety from geologic hazards. Berkeley General Plan 
policies address public safety from such hazards in the Disaster Preparedness and Safety 
Element. Policies in this Element aim to reduce the risk of death, injuries, property 
damage, and economic and social dislocation from natural and human-made hazards 
and disasters.14 This goal is supported by policies that require appropriate mitigation in 
new development, using the environmental review process to ensure avoidance of haz-
ards and/or adequate mitigation of hazard-induced risk, and maintaining construction 
standards that minimize risks from hazards, including geological hazards. Additional 
policies and actions that aim to reduce risk require soil investigation and/or geotechnical 
reports in conjunction with development/ redevelopment on sites within designated 
hazard zones. 
 
FINDINGS OF THE BERKELEY GENERAL PLAN EIR 
The City of Berkeley General Plan EIR drew several conclusions regarding the influence 
of the General Plan on geology, soils and seismicity in Berkeley. Because of the generally 
flat topography of all the developed areas of the city where redevelopment or intensifi-
cation of uses could occur, no substantial alteration of topography would occur.15 Since 
there are no agricultural lands in Berkeley, development under the General Plan was 
found to have no impact with regard to substantial soil erosion or loss of topsoil. Im-
proving the disaster-resistance of utility and transportation systems by repair and/or 
relocation projects was determined to be subject to project-specific CEQA review.16 
New housing stock constructed as a result of General Plan policies, including housing 
that might be constructed by UC Berkeley, would expose more people to potential haz-
ards from severe seismic ground shaking. As mitigation, the EIR proposed advancing 
implementation of the policies outlined in Table 4.5-1, which would reduce the impact 
to less than significant 
 
CITY OF OAKLAND 

The City of Oakland is in the process of updating its Environmental Hazards and Safety 
Element. The update was not yet completed as of February 2004.17 The current Ele-
ment, adopted in 1974, includes policies that address geologic hazards, such as landslid-
ing and unstable soils, and seismic hazards. Policies that address new building include 
limiting construction in hazard areas except where adequate corrective measures can be 
implemented, and requiring proposed developments in Special Studies Zones to submit 
geologic reports prior to permitting and approval.18 
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TABLE 4.5-1 
POLICIES PRIORITIZED FOR IMPLEMENTATION AS GEOLOGIC AND SEISMIC HAZARD   

MITIGATION IN THE CITY OF BERKELEY GENERAL PLAN EIR 

LU-7 Preserve and protect the quality of life in Berkeley’s residential areas 
through careful land use decisions. Action: C. Carefully review and regulate 
proposals for additional residential development in the Fire Hazard Area 
and also the Seismic and Landslide Hazard Area 

H-14 Seismic Reinforcement. Maintain housing supply and reduce the loss of 
life and property caused by earthquakes by requiring structural strengthen-
ing and hazard mitigation in Berkeley housing. 

PD-9 Disaster Resistance and Post Disaster Preparation. Encourage, and 
where appropriate require, owners of historically or architecturally valuable 
buildings to incorporate disaster-resistance measures to enable them to be 
feasibly repaired after a major earthquake or other disaster. 

PD-16 Other New Incentives. Consider potential new funding, tax-reduction, 
and technical-assistance incentives which the City and/or other entities 
could provide to facilitate preservation. Action: A. Consider providing new 
or expanded sources of financial assistance for unreinforced-masonry and 
other structures, including historically or culturally significant ones that 
need seismic retrofit. 

S-1  Response Planning. Ensure that the City’s emergency response plans are 
current and incorporate the latest information on hazards, vulnerability 
and resources. 

S-2 Neighborhood Preparation and Education. Continue to provide edu-
cation, emergency preparedness training and supplies to the community at 
the neighborhood level to support neighborhood and community-based 
disaster response planning. 

S-3 Public Information. Publicize disaster preparedness efforts (such as 
CERT) and expand public awareness of specific hazards and risks by mak-
ing available all relevant information including mapping and reports on 
various hazards, information on vulnerability and risk reduction tech-
niques, evacuation routes, emergency services, and information on finan-
cial and technical assistance resources. 

S-4 Special Needs Communities: Continue to work with the social service 
community to ensure the safety of special needs populations. 

S-5 The City’s Role in Leadership and Coordination. Ensure that the City 
provides leadership and coordination of the private sector, public institu-
tions and other public bodies in emergency preparedness. 

S-6 Damage Assessment. Establish and maintain a rapid damage assessment 
capability 

S-7 Emergency Water Supply. Protect life and property in the event of an 
earthquake by evaluating alternate drinking water and fire-fighting water 
supply in the event of failure of the East Bay Municipal Utility District 
(EBMUD) water supply. 

S-8 Continuity of Operations. Provide for the continuation of City govern-
ment and services following a major disaster.  

S-9 Pre-Event Planning. Establish pre-event planning for post-disaster re-
covery as an integral element of the emergency preparedness programs of 
the City Council and each of the City departments. 
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TABLE 4.5-1 
POLICIES PRIORITIZED FOR IMPLEMENTATION AS GEOLOGIC AND SEISMIC HAZARD   

MITIGATION IN THE CITY OF BERKELEY GENERAL PLAN EIR 

S-10 Sustaining Mitigation Initiatives. Improve public awareness and estab-
lish new public/private partnerships to implement mitigation initiatives in 
the community and region through programs such as Project Impact. 

S-11 Historic Structures. Encourage and support the long-term protection of 
historic or architecturally significant structures to preserve neighborhood 
and community character. 

S-12 Utility and Transportation Systems. Improve the disaster-resistance of 
utility and transportation systems to increase public safety and to minimize 
damage and service disruption following a disaster. 

S-13 Hazards Identification. Identify, avoid and minimize natural and hu-
man-caused hazards in the development of property and the regulation of 
land use. 

S-14 Land Use Regulation. Require appropriate mitigation in new develop-
ment, redevelopment/re-use or in other applications. 

S-15 Construction Standards. Maintain construction standards that minimize 
risks to human lives and property from environmental and human-caused 
hazards for both new and existing buildings. 

S-17 (sic: S-
16 missing 
from text) 

Residential Seismic Retrofitting Incentive Program. Maintain existing 
programs such as the Residential Seismic Retrofitting Incentive Program 
to facilitate retrofit of potentially hazardous structures. 

S-18 Public Information. Establish public information programs to inform the 
public about seismic hazards and the potential hazards from vulnerable 
buildings. 

S-19 Risk Analysis. Understand and track changes in seismic risk utilizing the 
best available information and tools. 

S-20 Mitigation of Potentially Hazardous Buildings. Pursue all feasible 
methods, programs and financing to mitigate potentially hazardous build-
ings. 

Source: City of Berkeley, General Plan Draft EIR, February 2001, page 212. 

 
4.5.4 EXISTING SETTING 
 
REGIONAL GEOLOGY 

The Bay Area is located where the boundaries of the Pacific and North American Plates 
are in contact.19 The movement of these plates produces the general northwest-
southeast trend of valleys and ridges in the Bay Area and the regional seismicity that is 
common to this part of northern California.20  
  
The geologic formations in the Bay Area belong to the Coast Ranges geomorphic prov-
ince. The San Andreas rift system divides the formations of this province between 
North American and Pacific rock types. Rock types within this zone are intermingled 
due to the sliding action between the plates.  
 
The oldest well-documented bedrock in the East Bay is the Franciscan assemblage. 
Much younger formations of consolidated rocks form the core of the Berkeley Hills. 



U N I V E R S I T Y  O F  C A L I F O R N I A ,  B E R K E L E Y  
2 0 2 0  L R D P  D R A F T  E I R  

4 . 5  G E O L O G Y ,  S E I S M I C I T Y  A N D  S O I L S  
 

4.5-7 

The unconsolidated fluvial gravels, sands, silts and clays deposited in the major north-
west-southeast trending valleys are derived from these younger rocks.21 
 
LOCAL GEOLOGY AND SOILS 

The UC Berkeley campus and City Environs are underlain primarily by shales, sand-
stones and blue schists of the Cretaceous Franciscan assemblage, and claystones, shale, 
sandstones and siltstones from the late Cretaceous to Tertiary periods. Most of the 2020 
LRDP Housing Zone is underlain by Temescal formation.22 Soils in the area include 
Xerorthent, Millsholm, Los Osos, Maymen, Tierra associations. Additional information 
about local geology and soils is located in Appendix B. 
 
SEISMICITY AND SEISMIC HAZARDS 

REGIONAL SEISMICITY 
The San Francisco Bay Area is considered one of the more seismically active areas in the 
world, based on its record of historical earthquakes and its position relative to the North 
American and Pacific Plate boundaries.23 As shown in Figure 4.5-2, the major faults that 
comprise the plate boundary within the Bay Area are the San Andreas, Hayward, Calav-
eras and San Gregorio faults.24 
 
Other key faults in the Bay Area include the Rodgers Creek-Healdsburg, Concord-
Green Valley, and Calaveras, West Napa, and Clayton-Marsh Creek-Greenville faults. 
Table 4.5-2 lists the distance from the Hearst Memorial Mining Building (on the Cam-
pus Park), direction, maximum moment magnitude, and slip rate for each of the major 
faults in the Bay Area. 
 
Of all the faults in the Bay Area, the Hayward fault is most relevant to UC Berkeley, 
since it passes through the eastern part of the campus25, under Memorial Stadium and 
close to Bowles Hall, the Greek Theatre, and Donner Lab. The Hayward fault zone is 
approximately 53 miles long. 26  The width of the fault zone varies from approximately 
1.2 to 6.2 miles.27 Fault traces in the LRDP area are shown in Figure 4.5-1. 
 
There are several other faults in the area of the campus. The Strawberry Canyon fault, 
Lawrence Hall fault complex, and other short faults in the Hill Campus area are not 
active. The Wildcat fault in the Hill Campus may be active, but the question of activity 
along it remains unresolved.28 Additional information on these faults is included in Ap-
pendix B.1. 
 
A new study assessing the probability of earthquakes in the San Francisco Bay Area was 
released in April 2003 by the USGS Working Group on California Earthquake Prob-
abilities. The results of the study, which are summarized by fault in Table 4.5-3, indicate 
that the Bay Area is highly likely to experience a damaging earthquake in the next 30 
years, with a 62 percent probability for one or more events of magnitude (M)29 6.7 or 
higher. The San Andreas fault, the Hayward-Rodgers Creek fault, and the Calaveras fault 
pose the greatest threat because they have high quake odds and run through the Bay 
Area’s urban core.30 The USGS recently estimated that the Hayward-Rodgers Creek 
fault has the highest probability of generating a M≥6.7 earthquake before 2032 among 
Bay Area faults.31 
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GROUND SHAKING. The largest hazard related to seismic activity is earthquake-induced 
ground shaking. Ground shaking effects can be generated by earthquakes on nearby 
faults (such as Hayward) or by earthquakes on more distant faults (such as Calaveras or 
the San Andreas). As a general rule, the severity of ground shaking increases with prox-
imity to the epicenter of the earthquake. The least amount of damaging vibration would 
occur on sites completely composed of bedrock, as some are in the Hill Campus. Sites 
underlain by major thicknesses of alluvium, such as those west of the Hayward fault, 
could experience considerably more vibration because of the tendency for unconsoli-
dated materials to deform to a greater degree than the bedrock.32 
 
The areas of highest risk for ground shaking in the 2020 LRDP area are those along the 
trace of the Hayward fault in the Berkeley and Oakland Hills. Areas underlain by bed-
rock at the greatest distance from the fault would be subject to lower levels of ground 
shaking.33 Peak rock accelerations in the vicinity of the Hayward fault are expected to 
exceed 0.5g (more than 50 percent of the acceleration of gravity). Peak soil accelerations 
could exceed 0.7g. Buildings to be constructed would need to be built to resist the accel-
erations actually calculated for the building site.34  
 
The peak ground accelerations that would cause these intensities vary with the substrate 
through which the seismic vibrations pass. Also, higher intensities occur in buildings 
with poorer structural design, at lower peak ground accelerations.35 

TABLE 4.5-2  
REGIONAL ACTIVE FAULTS 

Fault 

Approximate  
Miles from  

CampusParkA 
Direction 
from Site 

Maximum  
Moment 

 MagnitudeB 
Slip RateB 
(inches/yr) 

San Andreas 19 West 7.9 0.94±0.12 
San Gregorio 20 West 7.3 0.2±0.08 
Hayward 0.15 East 7.1 0.35±0.04 
Rodgers Creek-
Healdsburg 

14 North 7.0 0.35±0.08 

Concord-Green 
Valley 

14 East 6.9 0.24±0.12 

Northern  
Calaveras 

14 East 6.8 0.24±0.08 

West Napa  20 Northeast 6.5 0.04±0.04 
Clayton-Marsh 
Creek-Greenville 

18 East 6.9 0.08±0.04 

A Distances measured from Hearst Memorial Mining Building. 
B Maximum moment magnitude and slip rate data from Petersen and others (1996).  

Source:  Table-2-1 of Geomatrix Consultants, Appendix One: Geologic Hazards Investigation , Central Cam-
pus, University of California at Berkeley, January 2000, prepared as part of Economic Benefits of a Disaster 
Resistant University by Dr. Mary Comerio, Institute of Urban and Regional Development, UC Berkeley, April 
2000. 
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SURFACE-FAULT RUPTURE. Surface-fault rupture due to earthquakes occurs along fault 
lines. Due to its proximity to the Hayward fault, surface ruptures have occurred at UC 
Berkeley during past earthquakes. Movement has been both vertical and horizontal, with 
recent movements in a right lateral direction.36 A potentially significant surface-fault 
hazard exists for utility lines (e.g. EBMUD water distribution lines) that cross the active 
traces of the Hayward fault. West of Gayley Road and Piedmont Avenue, there is not 
believed to be a significant surface-fault rupture hazard, except as would result from loss 
of utility services that cross the Hayward fault.37 
 
LIQUEFACTION. Liquefaction can occur in loose soils due to ground shaking. Liquefac-
tion is the transformation of a solid state to a liquid state, resulting in ground settling, 
landsliding and lurch cracking. Earthquake-induced liquefaction does not affect bed-
rock; however, it does affect certain types of alluvium under conditions of saturation. 
Liquefiable material at or near the ground surface usually needs to be replaced or re-
compacted before it can be used as structural support.38  
 
Liquefaction generally occurs mostly along the margins of San Francisco Bay and in 
areas of poorly compacted fill. In the 2020 LRDP area, it could occur along river and 
creek channels and in poorly compacted fill areas where cohesionless deposits exist.39 
Alluvial fan or piedmont areas between the hills and the Bay, such as the setting of the 
UC Berkeley campus, typically comprise relatively firm ground that is not subject to 
localized liquefaction.40  
 
The Adjacent Blocks and the Hill Campus are not located in a liquefaction hazard zone, 
except at the Memorial Stadium site. The only portion of the Campus Park which is 
mapped as a liquefaction hazard zone is along Strawberry Creek.41 Geotechnical borings 
drilled across the Campus Park show that earth materials are bedrock or stiff clays or 
dense clayey soils that are not subject to liquefaction. Thus, no significant hazard due to 
liquefaction has been identified on the Campus Park.42  
 
Liquefaction hazard maps prepared by ABAG for various earthquake scenarios show a 
very low to moderately low liquefaction hazard level for most of the area within the 
2020 LRDP area. Figure 4.5-3 shows a generalization of the liquefaction hazard level in 
the 2020 LRDP area as mapped by the California Geological Survey.  

TABLE 4.5-3 
PROBABILITIES OF ONE OR MORE M≥6.7 EARTHQUAKES IN SAN FRANCISCO BAY AREA, 2002-2031 
Source Fault Probability 
San Gregorio 0.10 
San Andreas 0.21 
Hayward-Rodgers Creek 0.27 
Calaveras 0.11 
Concord-Green Valley 0.04 
Greenville 0.03 
Mount Diablo 0.03 
Background 0.14 
Regional Aggregate 0.62 
Source: USGS, Earthquake Probabilities in the San Francisco Bay Region: 2000 to 2031, Open File Report 
03-214, 2003, Table ES-1, page 3. 
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EARTHQUAKE-INDUCED FLOODING. Earthquake-induced flooding is caused by failure of 
dams or other water-retaining structures due to earthquakes. A geologic hazards investi-
gation of the Campus Park and Hill Campus concluded that since there are no dams, 
bodies of water, or other conditions that could result in flooding in those areas, no sig-
nificant earthquake-induced flooding hazard exists for the Campus Park or Hill Campus.43 
 
The Berryman and Summit Reservoirs could potentially inundate portions of Berkeley if 
either was ruptured as the result of a seismic event. However, failure of the Summit 
Reservoir would not affect any portion of the LRDP Housing Zone. Failure of the 
Berryman Reservoir could potentially affect several blocks of the LRDP Housing Zone 
along University Avenue east of Interstate 80, and a few parcels between Martin Luther 
King Boulevard and Shattuck Avenue north of Cedar Street.44 However, seismically 
induced flooding due to reservoir failure or inundation is considered unlikely in Berke-
ley.45 Small portions of the LRDP Housing Zone between College and Telegraph Ave-
nues lie within the Claremont and Temescal dam failure inundation areas.46 
 
EARTHQUAKE-INDUCED LANDSLIDES. Earthquake-induced landsliding of steep slopes can 
occur in either bedrock or unconsolidated deposits. Firm bedrock usually can stand in 
steeper slopes than soils are able to maintain. Rock type, grain size, degree of consolida-
tion, and angle of beds all contribute to the strength or weakness of a bedrock hillside. 
Shales and deeply weathered rocks are very susceptible to slope failures. Seismic activity 
induces some landsliding, but most slides result from the weight of rain-saturated soil 
and rock exceeding the shear strength of the underlying material.47 
 
SLOPE STABILITY HAZARDS  

Landsliding is a significant component of the natural erosional process. Static slope in-
stability is the major cause of landslides other than those induced by seismic vibration. 
Slope instability can result from earthquakes, weak materials, stream and coastal erosion, 
and heavy rainfall Several conditions can exacerbate slope instability, including steep 
slopes, shallow soil development, the presence of an excessive amount of water, or the 
lack of shear strength in the soil or at the soil/rock interface. Erosion of supporting 
material at the toe of the landslide or of the landslide-exposed slopes further contributes 
to instability. Such human activities as making road cuts, diverting surface runoff or im-
pounding water can reduce the natural shear strength of bedrock slopes and generate 
landsliding even in areas of normally low susceptibility.48  
 
Significant portions of the Hill Campus have been designated landslide hazard areas by 
the California Geological Survey. Generalized landslide hazard areas in the 2020 LRDP 
area are shown in Figure 4.5-3. A geologic hazards investigation of the Campus Park 
and Hill Campus made the following conclusions with respect to landslide and related 
hazards: 
 
 
 
 





U N I V E R S I T Y  O F  C A L I F O R N I A ,  B E R K E L E Y  
2 0 2 0  L R D P  D R A F T  E I R  

4 . 5  G E O L O G Y ,  S E I S M I C I T Y  A N D  S O I L S  
 

4.5-13 

 There is no significant landslide hazard for the Campus Park because no facilities 
are located within the area of potential landsliding. 

 A potential landslide hazard exists for the area upslope and east of Bowles Hall and 
Stadium Rimway. 49 

 The stadium is stressed by aseismic creep.50 
 Although there are steep slope cuts occurring along Stadium Rim Way and near 

several buildings along Gayley Road, these slopes appear to be stable and thus 
judged not to be a significant landslide hazard. 

 A potentially significant hazard due to landsliding may exist for the PG&E 12kv 
power feeds because these power cables apparently pass through areas of potential 
landsliding. 

 
A potentially significant hazard may also exist for any other utility services that pass 
through the area of potential landsliding or other areas susceptible to landsliding east of 
the Campus Park study area.51 
 
The City of Berkeley General Plan states that landslide prone areas in Berkeley include 
several residential areas below Grizzly Peak Boulevard, south of Marin Avenue and east 
of The Alameda. The magnitude of a landslide occurring in these areas would depend 
on several factors, including rainfall levels.52  
 
In the portions of the City of Oakland within the 2020 LRDP area, the Hill Campus 
area is classified as “most susceptible” to landslide potential. Portions of northeastern 
Oakland between the City of Berkeley and Piedmont borders are classified “moderately 
susceptible. The rest of Oakland within the 2020 LRDP area is “least susceptible” to 
landslide potential.53 
 
EXPANSIVE SOILS 
Although recent geotechnical investigations for the Campus Park54 did not specifically 
determine soil expansiveness, the Soil Conservation Service soil surveys indicate that 
soils in the 2020 LRDP area range from Xerorthents-Millsholm soils, which have low 
shrink-swell potential and are found primarily in the Hill Campus, to low-to-high shrink 
potential Tierra-Urban land soils which exist in the remainder of the 2020 LRDP area. 
Soil expansiveness potential likely varies across the Campus Park and in the other land 
use zones given the variety of geologic units underlying the area. 
 
4.5.5  STANDARDS OF SIGNIFICANCE 
 
The significance of the potential impacts of the 2020 LRDP and Tien Center related to 
geology, soils and seismicity was determined based on the following standards: 
 
Standard: Would the project expose people or structures to potential substantial 

adverse effects, including the risk of loss, injury, or death involving: 
 Rupture of a known earthquake fault? 
 Strong seismic ground shaking? 
 Seismic -related ground failure, including liquefaction? 
 Landslides? 

 
Standard: Would the project result in substantial soil erosion or the loss of topsoil? 
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Standard: Would the project be located on a geologic unit or soil that is unstable, 

or that would become unstable as a result of the project, and potentially 
result in on- or off-site landslides, lateral spreading, subsidence, lique-
faction or collapse? 

 
Standard: Would the project be located on expansive soil, as defined in Table 18-1 

of the Uniform Building Code, creating substantial risks to life or property? 
 
4.5.6 POLICIES AND PROCEDURES GUIDING FUTURE PROJECTS 
 
This section describes existing policies and procedures that would help to minimize po-
tential geologic and seismic impacts of development under the 2020 LRDP. It discusses 
both the policies in the 2020 LRDP itself and other University policies affecting geol-
ogy, soils and seismicity. 
 
2020 LRDP 

The 2020 LRDP would guide the location, scale, form and design of new University 
projects with sensitivity to geology, seismicity and soils considerations.. Three of the 
LRDP Objectives described in Chapter 3.1 are particularly relevant: 
 
 Provide the space, technology and infrastructure we require to excel in edu-

cation, research, and public service. 
 Plan every new project to represent the optimal investment of land and capi-

tal in the future of the campus. 
 Maintain the Hill Campus as a natural resource for research, education and 

recreation, with focused development on suitable sites. 
 
The first objective is supported by policies to eliminate 'poor' and 'very poor' seismic 
ratings in campus buildings through renovation or replacement; to consider enhanced 
levels of seismic performance for critical buildings; and to minimize nonstructural haz-
ards in buildings. Under the second objective, the policy to base capital investment deci-
sions on life cycle cost, including the cost of known future expenditures, could help to 
prioritize seismic safety elements as a factor in safety and recovery of buildings. 
 
The Hill Campus is more susceptible to non-seismic geologic hazards than other UC 
Berkeley properties. The 2020 LRDP addresses this potential with the general objective 
of maintaining the Hill Campus as a natural resource for research, education, and recrea-
tion, with focused development on suitable sites. More specifically, the policy to manage 
the Hill Campus landscape to reduce fire risk and restore native vegetation patterns 
would help to reduce geologic hazards such as landslides, as well as erosion and loss of 
topsoil. 
 
UNIVERSITY POLICY ON SEISMIC SAFETY 

In 1995, the University of California revised its University Policy on Seismic Safety, which 
was first adopted in 1975. The policy states that the University’s policy is “to acquire, 
build, maintain, and rehabilitate buildings and other facilities which provide an accept-
able level of earthquake safety.” The policy requires that the design and construction of 
new buildings and other facilities on University premises shall, as a minimum, comply 
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with current seismic provision of CCR Title 24, California Building Standards Code, or 
local seismic requirements, whichever are more stringent. A copy of the full policy is 
located in Appendix B. The overall administration of the University Policy on Seismic Safety 
is the responsibility of the President of the University of California.55 
 
CAMPUS POLICIES AND PROCEDURES 

SAFER PROGRAM 
The SAFER (Seismic Action Plan for Facilities Enhancement and Renewal) Program 
provides a comprehensive approach to seismic safety at UC Berkeley.56 A 1997-1998 
survey was conducted jointly by three of California’s most experienced structural engi-
neering firms. They analyzed the probable performance of campus structures in the 
likely event of a major earthquake on the Hayward fault.  
 
The study rated 102 UC Berkeley structures  as 'poor' or 'very poor', indicating a signifi-
cant hazard to life in a major seismic event. At the time, seismic upgrades to several 
campus buildings had already been completed, but the campuswide evaluations greatly 
increased the scope of the improvements program. As of 2003, 46% of campus space 
requiring seismic upgrades had already been improved, and another 25% of space was 
undergoing upgrade, related new construction, or in design. 
 
SEISMIC DESIGN REVIEW 
In recognition of the prevailing earthquake hazard near UC Berkeley, the University of 
California has implemented a process for the design and retrofit of new and existing 
facilities that applies the best available engineering procedures to maximize safety and 
resiliency. The Seismic Review Committee (SRC), appointed by the Chancellor, closely 
monitors all campus seismic and structural engineering work. Members are nationally 
recognized experts in earthquake engineering. The SRC sets specific seismic design cri-
teria and periodically reviews all projects in bi-monthly meetings. 
 
All seismic and structural engineering design for new and existing facilities on campus 
must conform to the California Building Code. The SRC also requires that designs be 
evaluated using performance-based engineering analysis procedures. These techniques 
predict expected performance explicitly in terms of life safety, damage, and downtime 
due to an earthquake. If the code minimum design does not produce adequate perform-
ance it is upgraded. 
 
UC Berkeley has developed site-specific seismic ground motion specifications that are 
used for analysis and design purposes. These have been prepared by expert consultants 
in engineering seismology to consider the actual characteristics and hazards presented by 
faults capable of producing damage on campus. The information provides much greater 
detail than conventional codes and is used for the performance-based analyses men-
tioned above. UC Berkeley continually updates this information. 
 
The responsible structural engineers present their recommendations, including support-
ing calculations and analyses, to the SRC for review at appropriate times throughout the 
design process. The SRC is particularly attentive to the conceptual design phase when 
basic structural systems are selected. SRC members insist that proposed design solutions 
reflect the specific performance requirements of each project. 
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Independent structural engineering peer reviewers thoroughly check structural drawings 
and calculations at several points during the design process. These engineers are from 
engineering firms that would be fully qualified to do the design work themselves. They 
attend the SRC meetings and are responsible to see that specific criteria or other re-
quirements of the SRC are implemented properly.57 
 
DISASTER RESISTANT UNIVERSITY INITIATIVE 
The Disaster Resistant University Initiative – funded by the Federal Emergency Man-
agement Agency (FEMA) and UC Berkeley in 1998 – was developed as a pilot program 
to help universities find ways to protect the people in their academic communities, their 
research, and their facilities should a natural or human-caused disaster occur. The Uni-
versity’s research led to a detailed loss estimation study, economic impacts study, strate-
gic risk management plan, and guidelines for other universities. Through this work, it was 
estimated that if the campus were to be closed for one year due to a severe earthquake on the 
Hayward Fault, the economic losses to the region would be significant – approximately $680 
million in personal income, $861 million in sales, and some 8,900 jobs lost.  
 
As part of the SAFER program, the planning goal for the campus’ Business Operations 
Seismic Recovery effort is to have the University open for business within 30 days of a 
major earthquake on the Hayward Fault. The Office of Business Resumption (OBR) 
was created in 200258 and its mission is to educate and prepare the campus community 
to effectively respond to a disruption in business. OBR and the Office of Emergency 
Preparedness hold an annual campus-wide mock disaster event that allows the depart-
ments critical for business resumption to practice their response.59  
 
Q-BRACE NON-STRUCTURAL SEISMIC PROGRAM  
In many campus buildings the great earthquake risk is not structural failure, but rather 
damage to contents. Poorly mounted light fixtures, ceilings, and unsecured bookcases 
and metal storage cabinets can injure and kill people during the shaking that occurs dur-
ing an earthquake. Unsecured electronic and scientific equipment can be smashed, and 
the time and costs associated with repair and replacement can be excessive. 
 
One of the campus programs aimed at mitigating nonstructural hazards is the Quake-
Bracing Assistance Program, or Q-Brace. A component of the SAFER program, Q-
Brace began in FY 98-99 with $100,000 of matching funds from the office of the Vice 
Chancellor for Business & Administrative Services to induce earthquake mitigation ef-
forts throughout the campus. The program continued for two more years and provided 
a total of $300,000 in matching funds over its three years. Academic and administrative 
departments alike were encouraged to assess their vulnerability to nonstructural seismic 
damage, and apply these funds to make necessary improvements. The matching grant 
portion of this program is currently inactive, but since its inception, the Q-Brace Pro-
gram assisted over 90 departments in making their work places safer.60 61 
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4.5.7 2020 LRDP IMPACTS  
 
This section describes the potential geologic, seismicity and soils impacts of the 2020 
LRDP based on the Standards of Significance, whether they are significant or less than 
significant, and whether any significant impacts can be mitigated to less than significant 
levels. 
 
LESS THAN SIGNIFICANT IMPACTS 

LRDP Impact GEO-1: Implementation of the 2020 LRDP could expose people 
and/or structures to potential substantial adverse effects resulting from rupture of a 
known earthquake fault, strong seismic groundshaking, seismic-related ground failure 
and landsliding. Given continuing campus best practices, however, a significant increase 
in risk to people or the environment is not anticipated.  

SURFACE-FAULT RUPTURE 
The Hayward fault runs directly through the eastern portion of the UC Berkley campus.. 
Since this is an active fault, the campus is potentially subject to surface-fault rupture 
hazards, particularly in the areas of Bowles Hall and the California Memorial Stadium.62 
There is also the potential for loss of the existing Grizzly Peak 12 kv power supply and 
for loss of part of the EBMUD water supply to the Campus Park.63 For the remainder of 
the Campus Park, surface-fault rupture hazard is insignificant.64 
 
Because of the presence of the Hayward fault, portions of UC Berkeley and its sur-
roundings are located within an Earthquake Fault Zone as defined by the Alquist-Priolo 
Earthquake Fault Zoning Act of 1994 and shown in Figure 4.5-1. The increase in cam-
pus headcount anticipated under the 2020 LRDP could increase the number of people 
in proximity to the fault. However, given continuing campus compliance with regulation 
and policy (the Alquist-Priolo Earthquake Fault Zoning Act and the University Policy on 
Seismic Safety) the risk to people and structures from fault rupture-associated risks of 
2020 LRDP development is considered less than significant. Additionally, the following 
Continuing Best Practices will be carried out: 
 

Continuing Best Practice GEO-1-a: UC Berkeley will continue to com-
ply with the CBC and the University Policy on Seismic Safety. 
 
Continuing Best Practice GEO-1-b: Site-specific geotechnical studies 
will be conducted under the supervision of a California Registered Engi-
neering Geologist or licensed geotechnical engineer and UC Berkeley will 
incorporate recommendations for geotechnical hazard prevention and 
abatement into project design.  

 
GROUND SHAKING 
UC Berkeley is located in a seismically active region. Ground shaking potentially dam-
ages buildings, infrastructure and other structures, and exposes people to risks associ-
ated with falling objects and potential structural collapse. Implementation of the 2020 
LRDP would be expected to increase UC Berkeley’s population, which would result in 
an increased number of people exposed to these risks. 
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In recognition of the prevailing earthquake hazard near UC Berkeley, the University of 
California has implemented a process for the design and retrofit of new and existing 
facilities that applies the best available engineering procedures to maximize safety and 
resiliency. The following Continuing Best Practices are part of this process: 
 

Continuing Best Practice GEO-1-c: The Seismic Review Committee 
(SRC) shall continue to review all seismic and structural engineering design 
for new and renovated existing buildings on campus and ensure that it 
conforms to the California Building Code and the University Policy on Seismic 
Safety.  
 
Continuing Best Practice GEO-1-d: UC Berkeley shall continue to use 
site-specific seismic ground motion specifications developed for analysis 
and design of campus projects. The information provides much greater de-
tail than conventional codes and is used for performance-based analyses. 
 
Continuing Best Practice GEO-1-e: UC Berkeley will continue to im-
plement the SAFER Program. Through this program, UC Berkeley has al-
ready identified all existing buildings in need of upgrades and is currently 
performing seismic upgrades on several of these buildings.  
 
Continuing Best Practice GEO-1-f: Through the Office of Emergency 
Preparedness, UC Berkeley will continue to implement programs and pro-
jects in emergency planning, training, response, and recovery. Each campus 
building housing Berkeley students, faculty and staff has a Building Coor-
dinator who prepares building response plans and coordinates education 
and planning for all building occupants.65  
 
Continuing Best Practice GEO-1-g: As stipulated in the University Policy 
on Seismic Safety, the design parameters for specific site peak acceleration 
and structural reinforcement will be determined by the geotechnical and 
structural engineer for each new or rehabilitation project proposed under 
the 2020 LRDP. The acceptable level of actual damage that could be sus-
tained by specific structures would be calculated based on geotechnical in-
formation obtained at the specific building site.66  

 
The best practices discussed above will continue to be implemented under the 2020 
LRDP, as will ongoing compliance with existing UC seismic policies and campus proce-
dures. Thus, impacts to people and property associated with seismic ground shaking are 
considered less than significant and no mitigation is required. 
 
LIQUEFACTION 
As noted above, the liquefaction potential in areas subject to new development under 
the 2020 LRDP is minimal. Thus no significant impact would occur in this regard. 
Moreover, as discussed above, all development under the 2020 LRDP would comply 
with the University Policy on Seismic Safety and be subject to a site-specific geotechnical 
investigation. Site development would be completed in accordance with the recommen-
dations of the geotechnical investigation. Thus, impacts associated with liquefaction 
hazards are considered less than significant and no mitigation is required. 
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LANDSLIDES 
Landslide risk in the 2020 LRDP area is restricted primarily to the hill areas. Under the 
2020 LRDP, most new construction would not take place in hill areas. Therefore, there 
would be little risk of landslides affecting development under the 2020 LRDP. 
 
Where development would occur in landslide-prone areas, the Continuing Best Practices 
described above would apply. Additionally, the following Continuing Best Practice 
would apply to Hill Campus development: 
 

Continuing Best Practice GEO-1-h:  Hill Campus dewatering would be 
carried out as needed and would be monitored and maintained by qualified 
engineers.67 

 

LRDP Impact GEO-2: Implementation of the 2020 LRDP, particularly in steep areas, 
could result in soil erosion. Given continuing campus best practices, however, a signifi-
cant increase in erosion is not anticipated.  

Although development under the 2020 LRDP would occur in a highly urbanized area, 
site erosion could occur during individual construction projects. This erosion could po-
tentially impact the water quality of local creeks. The potential for soil erosion in the Hill 
Campus during construction is greatest because of the steep terrain.  
 
As stated in Continuing Best Practice GEO-1-b above, on-site geotechnical investiga-
tions would be conducted by a qualified professional for each project under the 2020 
LRDP and include recommendations for minimizing geotechnical hazards. As stated in 
Continuing Best Practice GEO-1-a, any construction under the 2020 LRDP would also 
have to adhere to the California Building Code and University seismic safety policy. Ad-
ditionally, the following Continuing Best Practice would apply: 
 

Continuing Best Practice GEO-2: Campus construction projects with 
potential to cause erosion or sediment loss, or discharge of other pollut-
ants, would include the campus Stormwater Pollution Prevention Specifi-
cation. This specification includes by reference the “Manual of Standards 
for Erosion and Sediment Control” of the Association of Bay Area Gov-
ernments and requires that each large and exterior project develop an Ero-
sion Control Plan.  

 
With these Continuing Best Practices, no significant erosion impact is anticipated. 
 

LRDP Impact GEO-3: Implementation of the 2020 LRDP would not result in a sub-
stantial loss of topsoil. 

Since development under the 2020 LRDP would occur in an urbanized area that is 
highly built-up, and since no agricultural land exists within the 2020 LRDP area, devel-
opment under the 2020 LRDP would not result in a substantial loss of topsoil. Topsoil 
loss impacts would be less than significant. 
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LRDP Impact GEO-4: Implementation of the 2020 LRDP could result in develop-
ment located on a geologic unit or soil that is unstable and could potentially be subject 
to landslides, lateral spreading, subsidence, liquefaction or collapse. Given continuing 
campus best practices, however, a significant increase in risk to people or the environ-
ment is not anticipated. 

As noted above, development under the 2020 LRDP could occur in a few areas where 
soils are unstable. However, continued compliance with the above Continuing Best 
Practices would reduce this impact to less than significant levels. No  mitigation is required. 
 

LRDP Impact GEO-5: Implementation of the 2020 LRDP could result in develop-
ment located on expansive soil, as defined in Table 18-1-B of the Uniform Building 
Code, creating substantial risks to life or property. Given continuing campus best practices, 
however, a significant increase in risk to people or the environment is not anticipated. 

As noted above, there is some potential for the occurrence of expansive soils in areas 
subject to development under the 2020 LRDP. Thus, there is some potential for soils to 
expand and cause damage to buildings or other structures. However, since all construc-
tion under the 2020 LRDP would be subject to site-specific geotechnical investigations, 
as specified by Continuing Best Practice GEO-1-b, site-specific soil constraints and ex-
pansive soils would be identified and addressed prior to construction. Design measures 
to mitigate the impacts associated with expansive soils, such as soil replacement or ex-
pansion joints, would ensure that structures and foundations meet the requirements of 
the CBC, the UBC and University Policy on Seismic Safety. Thus, potential impacts related to 
expansive soils are considered less than significant. No mitigation is required. 
 
4.5.8 TIEN CENTER IMPACTS 
 
This section describes the potential geologic, seismicity and soils impacts of the Chang 
Lin Tien Center for East Asian Studies based on the Standards of Significance, whether 
they are significant or less than significant, and whether any significant impacts can be 
mitigated to less than significant levels. 
 
The Tien Center will be located at the base of Observatory Hill and would be a four-
story reinforced concrete structure. The Seismic Review Committee has reviewed the 
schematic design for Phase 1 of the Tien Center. The closest active fault to the pro-
posed site is the Hayward fault, and the site is outside of the Alquist-Priolo Earthquake 
Hazard Zone. Subsurface materials at the site are not considered to be subject to lique-
faction and have relatively low expansion potential.68  
 
EFFECTS FOUND NOT TO BE SIGNIFICANT 

The Initial Study found that the Chang-Lin Tien Center for East Asian Studies would 
have no significant impacts in regard to the following thresholds: 
 
 Would the project expose people or structures to potential substantial 

adverse effects, including the risk of loss, injury, or death involving rup-
ture of a known earthquake fault, or involving landslides? 
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The Initial Study determined that since the proposed location for the Tien Center is not 
on an earthquake fault, and not in an area subject to significant landslide risk, that fur-
ther analysis is not required on these topics.69 
 
LESS THAN SIGNIFICANT IMPACTS 

Tien Center Impact GEO-1: The Tien Center project would not expose people or 
structures to potential substantial adverse effects, including the risk of loss, injury, or 
death involving strong seismic ground shaking or seismic related ground failure, includ-
ing liquefaction. 

GROUND SHAKING 
Like all Bay Area structures, the Tien Center would be located in a seismically active 
region. Thus it would be subject to ground shaking. However, it would not contribute to 
a substantial increase in the number of people exposed to risks associated with ground 
shaking since it would mostly house existing UC Berkeley staff and library services and 
could only house small incremental increases in staff. Ground shaking hazards would be 
reduced to less than significant levels through continued implementation of the Con-
tinuing Best Practices outlined in section 4.5.7, and continued compliance with the Uni-
versity Policy on Seismic Safety. 
 
LIQUEFACTION 
As previously identified, the Campus Park is not located in a liquefaction hazard area, 
except along riparian corridors. The geotechnical study for the proposed Tien Center 
site included exploratory borings at several site locations. These borings indicated that 
the subsurface materials at the site are generally high in clay content or in sufficiently 
dense condition that the soils are not subject to liquefaction.70 
 

Tien Center Impact GEO-2: The Tien Center project would not result in substantial 
soil erosion or the loss of topsoil.  

Erosion can occur as a result of site preparation activities associated with development. 
Vegetation removal, hardscape removal, grading and excavation can result in erosion 
during construction activities. Site clearing at the proposed Tien Center site would gen-
erally consist of the removal of the existing asphalt pavement, retaining wall, landscaping 
features, utilities and other site structures.71 Earth-disturbing activities associated with 
construction would be temporary and the amount of erosion would be largely depend-
ent on the length of time the soils would be exposed to erosional processes.  
 
The Tien Center project would be required to comply with the UBC and the CBC, 
which would help minimize soil erosion. Additionally, the project would also be re-
quired to comply with Stormwater Pollution Prevention Specification developed by UC 
Berkeley. The Stormwater Specification requires that large or exterior projects develop 
an Erosion Control Plan. It is discussed in more detail in Chapter 4.7. 
 

Tien Center Impact GEO-3: The Tien Center project would not be located on a geo-
logic unit or soil that is unstable, or that would become unstable as a result of the project.  
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The proposed Tien Center site is located outside of liquefaction and landslide hazard 
zones as identified on the CDMG Seismic Hazard Zones maps. As stated above, the 
site-specific geotechnical investigation conducted pursuant to Continuing Best Practice 
GEO-1-b indicated that the site is not considered prone to liquefaction due to the dense 
subsurface materials. The site-specific geotechnical investigation also did not indicate 
that the site would be subject to lateral spreading or subsidence hazards. The investiga-
tion concluded that the anticipated foundation bearing pressures for a four-story struc-
ture can be readily sustained by the proposed foundation system bearing directly on 
bedrock, without excessive settlements.72  
 

Tien Center Impact GEO-4: The Tien Center project would not be located on expan-
sive soil, as defined in Table 18-1-B of the Uniform Building Code. 

The geotechnical study for the proposed Tien Center investigated the subsurface condi-
tions at the site. The study found that the surficial layer is approximately one to five feet 
of alluvium and fill, which have relatively low expansion potential.73 This impact is thus 
less than significant and requires no project-specific mitigation. 
 
4.5.9 CUMULATIVE IMPACTS 
 
 This section evaluates whether the 2020 LRDP, in combination with other University 
and non-University projects which are reasonably foreseeable, would result in significant 
cumulative impacts in regard to geology, seismicity, and soils.  
 
This analysis considers cumulative growth as represented by the implementation of mu-
nicipal general plans, implementation of the proposed Lawrence Berkeley National 
Laboratory 2004 LRDP, the proposed redevelopment of University Village Albany, the 
draft Southside Plan, the AC Transit Major Investment Study, and implementation of 
the 2020 LRDP, as described in 4.0.5. The analysis also includes growth anticipated by 
the City of Berkeley General Plan EIR and by previously certified UC Berkeley EIRs, 
including EIRs for the Northeast Quadrant Science and Safety Projects (SCH 
2001022038), Seismic Replacement Building 1 (SCH 99122065), and the Underhill Area 
Projects (SCH 99042051). 
 
The geographic context for the analysis of cumulative geology, seismicity, and soils im-
pacts includes the City of Berkeley and the areas of the City of Oakland within the scope 
of the 2020 LRDP. All the projects implemented under the 2020 LRDP or the Law-
rence Berkeley National Laboratory 2004 LRDP would be located within this area. 
Given the localized nature of impacts under the Standards of Cumulative Significance, 
below, any potential cumulative geology, seismicity and soils impacts would occur within 
this geographic context.  
 
The only effects that may occur outside these cities would be due to regional seismicity 
impacting new populations attributable to growth affiliated with the aforementioned 
projects.  However, all development that might house such added population would be 
governed by state building codes, as well as local codes and ordinances, which are pre-
sumed to preclude significant adverse geology, seismicity and soils impacts. 
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The significance of the potential cumulative impacts was determined based on the fol-
lowing standards, which are identical to those presented in section 4.5.5. 
 
Standard: Would the project expose people or structures to potential substantial 

adverse effects, including the risk of loss, injury, or death involving: 
 Rupture of a known earthquake fault? 
 Strong seismic ground shaking? 
 Seismic -related ground failure, including liquefaction? 
 Landslides? 

 
Standard: Would the project result in substantial soil erosion or the loss of topsoil? 
 
Standard: Would the project be located on a geologic unit or soil that is unstable, 

or that would become unstable as a result of the project, and potentially 
result in on- or off-site landslides, lateral spreading, subsidence, lique-
faction or collapse? 

 
Standard: Would the project be located on expansive soil, as defined in Table 18-1 

of the Uniform Building Code, creating substantial risks to life or property? 
 
The analysis above in section 4.5.7 found impacts to be less than significant for the 2020 
LRDP. The question posed in this section is twofold: 
 Is the potential cumulative impact of the 2020 LRDP and other reasonably foresee-

able projects under these standards significant? 
 Is the contribution of the 2020 LRDP to these impacts cumulatively considerable? 

 

Cumulative Impact GEO-1:  The 2020 LRDP, in combination with other reasonably 
foreseeable projects, would not expose people or structures to substantial adverse im-
pacts due to fault rupture, seismic ground shaking or ground failure, or landslides. The 
cumulative impact would be less than significant. 

The Lawrence Berkeley National Laboratory 2004 LRDP would increase its on-site 
population by 1,200, or 28 percent, and on-site building space by 800,000 gsf, or 45 per-
cent. Since the site is near the Hayward Fault, since a portion of the site is within the 
Alquist-Priolo Zone, and since the site includes steep slopes and retained areas, future 
development within the LBNL site could have the potential to expose people or struc-
tures to increased risk. These potential impacts are to be analyzed in the EIR for the 
Lawrence Berkeley National Laboratory 2004 LRDP; however, development at LBNL 
also complies with the University Policy on Seismic Safety.74   
 
Cumulative population growth in the Bay Area, and particularly in proximity to the 
Hayward Fault, would expand the number of people exposed to seismic risk and land-
slides.  However, hazards would be mitigated to the extent practicable through imple-
mentation of local policies in the City of Berkeley General Plan, and through compli-
ance with the California Building Code. In addition, the Alquist-Priolo Earthquake Fault 
Zoning Act restricts new development on the surface trace of active faults.  While some 
structural damage may not be avoidable, building codes and local construction require-
ments have been established to protect against building collapse and major injury during 
a seismic event.  UC Berkeley’s extensive seismic improvement program, outlined in 
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Section 4.5.6, above, would continue to contribute to a cumulative reduction in risks 
associated with fault rupture, seismic ground shaking or ground failure, or landslides. 
 

Cumulative Impact GEO-2:  The 2020 LRDP, in combination with other reasonably 
foreseeable projects, would not result in substantial soil erosion. The cumulative impact 
would be less than significant. 

Some limited development under the 2020 LRDP could occur in areas of the Hill Cam-
pus upland from Lawrence Berkeley National Laboratory. Erosion caused by this devel-
opment could combine with erosion caused by future development on the Laboratory 
site, particularly if excavation or construction occurs in both areas simultaneously. How-
ever, projects in the Hill Campus would be subject to Continuing Best Practice GEO-2, 
as described in 4.5.7, and any Erosion Control Plans prepared for Hill Campus projects 
would include consideration of the potential impacts of simultaneous projects on the 
Laboratory site. Similarly, it is anticipated that LBNL would have or develop programs 
to reduce erosion and sedimentation in accordance with regulatory standards. 
 

Cumulative Impact GEO-3:  The 2020 LRDP, in combination with other reasonably 
foreseeable projects, would not result in substantial risks to property or life as a result of 
projects being located on expansive soils or unstable soils or geologic units. The cumula-
tive impact would be less than significant. 

Structures and foundations for projects implementing the 2020 LRDP would be subject 
to the CBC, the UBC, and the University Policy on Seismic Safety.  In implementing the 2004 
LBNL LRDP, Lawrence Berkeley National Laboratory would follow the same or similar 
construction standards; development in Berkeley and Oakland would also be subject to 
review and approval in accordance with similar standards. 
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