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CURRENT CONDITIONS REPORT
SOILS, GEOLOGY, AND GEOLOGIC HAZARDS
ENVISION SAN JOSE 2040 GENERAL PLAN UPDATE

SECTION 1: INTRODUCTION
1.1 PURPOSE

This Current Conditions Report presents a discussion of issues related to soils, geology and
geologic hazard conditions within the City of San José’s sphere of influence, shown in Figure 1,
Site Map. This report was prepared for David J. Powers & Associates in accordance with our
October 24, 2008 Agreement (Agreement). Cornerstone Earth Group, Inc. (Cornerstone)
understands that David J. Powers & Associates will be assisting the City of San Jose with
preparation of an Environmental Impact Report (EIR) for the Envision San José 2040 General
Plan Update. Under the California Environmental Quality Act (CEQA), the EIR will serve to
satisfy the state requirement to document potential geologic hazard effects in the proposed
areas of development and identify mitigation and avoidance measures.

San José’s current General Plan was adopted in 1994 and guides the City’s day-to-day
decision-making for land use and city services. While the strategies in the Plan serve as a
consistent and stable framework, San José’s dynamic landscape continues to grow and evolve.
In June 2007, the City Council approved the proposed Guiding Principles, Work Program and
Community Participation Program for the Envision San José 2040 General Plan Update. The
Envision San José 2040 General Plan Update will serve as the blueprint for the future of San
José.

SECTION 2: SOILS AND GEOLOGIC CONDITIONS
2.1  GEOLOGIC OVERVIEW OF SAN JOSE

The City of San José’s proposed sphere of influence (see Figure 1) covers about 288 square
miles in the northeastern portion of the Santa Clara Valley. The topography of the Santa Clara
Valley rises from sea level at the south end of San Francisco Bay to elevations of more than
2,000 feet to the east. The average grade of the Valley floor ranges from nearly horizontal to
about two percent generally down to the northwest. Grades are steeper on the surrounding
hillsides.

The Diablo Range of mountains extends along the eastern boundary of the Santa Clara Valley.
This range consists of northwest-trending subparallel ridges with slopes varying between 20-60
percent, and small intervening valleys. The Santa Cruz Mountains extend along the southwest
portion of the Valley. This mountain range consists of similar northwest-trending ridges with
intervening valleys, and slopes ranging from 40-60 percent or greater. Other topographic
features within the City of San José include the Silver Creek Hills, an extension of the Diablo
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Range in the southeastern portion of the City, and the Santa Teresa Hills, an extension of the
Santa Cruz Mountains located in the south central portion of the City.

The Santa Clara Valley is located within the Coast Ranges geomorphic province of California.
This province is characterized by northwest-trending ridges and valleys, underlain by strongly
deformed sedimentary and metamorphic rocks of the Franciscan Complex. Parts of the San
Francisco Bay Area have undergone substantial sedimentation during recent times. The Santa
Clara Valley consists of a large structural basin containing alluvial deposits derived from the
Diablo Range to the east and the Santa Cruz Mountains to the west interbedded with bay and
lacustrine deposits in the north-central region. The San José Alluvial Plain is located on the flat-
lying floor of the Santa Clara Valley. The valley sediments were deposited as a series of
coalescing alluvial fans by streams that drain the adjacent mountains. These alluvial sediments
make up the ground water aquifers of the area. Soils in the Valley include clay in the low-lying
central areas, loam and gravelly loam in the upper portions of the Valley, and eroded rocky clay
loam in the foothills.

The following discussion of general geologic and soil conditions in the San José area is based
on geotechnical data and maps from the Technical Report, Geological Investigation, City of
San José's Sphere of Influence (Cooper-Clark Associates, 1974); maps and reports by the
California Geological Survey regarding liquefaction potential and earthquake induced landslide
zones; seismic evaluation of the Liquefaction Potential in San José, California (Power, et al.
1992); and a review of the City's Fault Hazard Maps (1983) and other geologic hazard maps
maintained by the Department of Public Works.

2.2 LANDSLIDES

The stability of a slope is affected by the following primary factors: inclination, material type,
moisture content, orientation of layering, and vegetative cover. In general, steeper slopes are
less stable than more gently inclined ones. Slopes underlain by deeply weathered bedrock,
unconsolidated deposits, or soils with a high content of expansive clay also have a greater
tendency to fail. Increased moisture content decreases a slope’s stability so landslides are
more common in the winter months. Landslides triggered by seismic shaking are termed
“Earthquake-Induced landslides”; these are discussed in Section 3.5. Activities that can
increase landslide potential include poorly designed cuts or fills, inappropriate blockage or
diversion of streams, and removal of protective vegetation. Most landslide activity has occurred
in the Diablo Range on the east side of the City with lesser amounts in the Santa Teresa Hills
and Santa Cruz Mountains to the southwest.

The California Geological Survey (CGS) has an ongoing program to map Seismic Hazard Zones
at 7.5 minute quadrangle scale (1:24,000) in the Bay area. These maps show areas having a
potential for earthquake-induced landslides. As of February 2009, official Seismic Hazard Zone
Maps have been released of all quadrangles covering the City’s Sphere of Influence except the
Lick Observatory quadrangle, which has mapping in progress. The names and locations of
these quadrangles are shown in Figure 3. In addition, there are many other geologic maps of
the area published by the United States Geological Survey (USGS), CGS, or others private
consulting firms that often show mapped major landslides.

Active landslides are usually obvious and easily identified; however, recent or old landslides, or
large-scale landslides that encompass entire hillslopes may require the perspective of aerial
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photographs or subsurface exploration to be identified. Also, geologists are not always in
agreement as to the existence or extent of a particular landslide, so multiple sources should be
conferred in assessing a particular area. Several regional maps depict landslides within San
José. Tor Nilsen of the USGS did aerial photo interpretation of landslides in the northern Diablo
Range. This work was compiled at a scale of 1:24,000 in the early 1970s and later released at
1:62,500. Cooper-Clark & Associates (1974) produced two sets of maps at a scale of 1:48,000
depicting slope stability conditions: one set (Plates 1-A and 1-B) shows ancient, old, and young
landslides identified by field mapping or aerial photo interpretation; the other set (Plates 1-C and
1-D) show six landslide susceptibility zones ranging from “Lowest” to “Very High”. Norfleet
Consultants (1995) mapped active, recent, and old landslides at a scale of 1:2,400 along San
José’s eastern foothills from Penitencia Creek to the Milpitas boundary, an area of abundant
deep-seated landslides identified as a Special Geologic Hazard Study Area (SGHSA), regulated
by Municipal Code Chapter 17.10 titled, “Geologic Hazard Regulations.” The City of San José
Special Geologic Hazard Study Area is reproduced as Figure 4.

There are several types of landslides in the San José area. Varnes (1978) proposed a
classification system for slope movement which is composed of six categories based on type of
movement: 1) falls, 2) topples, 3) slides, rotational and translational, 4) lateral spreads, 5) debris
flows and 6) complex. In San José, the most common type of landslides are rock fall, rock slide
(translational), debris slide (rotational and translational), debris flows triggered by excessive
rainfall, earthslide (rotational and translational), debris flow, earth flow, and complex slides. For
example, complex landsliding is present in the SGHSA, which includes smaller, shallow
rotational earthslides occurring within areas of deep seated, slow moving translational
landslides, as documented by Norfleet (1995) and others.

The City of San José General Plan policies typically limit urban levels of development to those
areas of the hillsides ringing the valley floor that are located below the 15% slope line! and that
are proven to be stable and appropriate for development. The City Geologist will require a
landslide hazard evaluation for all sites within State landslide hazard zones or within locally
identified landslide hazard zones. If landsliding is determined to be a site hazard, mitigation
recommendations will be required.

2.3 WEAK/EXPANSIVE SOILS

The San José area contains areas of weak and expansive soils. Cooper-Clark and Associates
(1974) has produced maps showing soil creep zones (Plates 1A and 1B), weak soil zones
(Plates 5A and 5B) and expansive soil zones (Plates 6A and 6B). The referenced maps are on
file at the City of San José. Expansive soils have a high shrink-swell potential and occur where
a sufficient percentage of certain clay materials are present in the soil. These soil conditions
can impact the structural integrity of buildings and other structures. Much of the soil in San José
is moderately to highly expansive. In general, moderately to highly expansive soils are found on
the valley floor and on hillside areas. Expansive soils on sloping hillsides are subject to soil
creep, which can induce lateral forces on foundations and retaining walls.

Weak soils can compress, collapse, or spread laterally under the weight of buildings and fill,
causing settlement relative to the thickness of the weak soil. Usually this thickness will vary and

! A line at the edge of the floor of the Santa Clara Valley which connects lowest elevation points of fifteen
percent or steeper slope.
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differential settlement will occur. Weak soils also tend to amplify shaking during an earthquake,
and can be susceptible to liquefaction, as discussed further in sections below. The most
hazardous weak soils in San José are younger Bay Mud and certain granular soils or fills with a
high water content. Bay Mud is present in the margins near San Francisco Bay; potentially
collapsible soils are located in isolated areas around the City; and potentially liquefiable soils
occur throughout much of the lands of San José.

2.4 NATURALLY-OCCURRING ABESTOS (NOA)

Chrysotile and amphibole asbestos occur naturally in certain geologic settings in the City of San
José (City of San José, 2003), most commonly in ultramafic rocks. The most common type of
asbestos is chrysotile, which is commonly found in the Santa Clara Valley area in serpentinite
rock formations. The City of San José Environmental Services Department has prepared a map
showing “Areas of Definite and Likely Natural Asbestos Occurrence with 1000 Ft Buffers” and it
is reproduced as Figure 2. When disturbed by construction, grading, quarrying, or mining
operations, asbestos-containing dust can be generated. Exposure to asbestos dust can result
in lung cancer, mesothelioma, and asbestosis. In July 2001, the California Air Resources Board
approved an Asbestos Airborne Toxic Control measure for Construction, Grading, Quarrying,
and Surface Mining activities in areas where naturally-occurring asbestos (NOA) will likely be
found and they provide best dust mitigation measures and practices. These are mountainous
areas or areas of shallow bedrock that could be encountered during construction. The
undisturbed rock formations containing asbestos have not been identified as health threats.

2.5 EROSION

Erosion typically occurs when bare soils are exposed to water or wind. In San José, erosion
occurs primarily from concentrated water generated on hillsides. In addition to erosion of
hillsides, erosion occurs in stream and creek beds and banks during high flow periods. In areas
where construction activities have exposed soils and bedrock, erosion can occur as a result of
rainfall. Erosion can result in various impacts, including the loss of topsoil, sedimentation of
creeks and drainages, undercutting of stream banks, degradation of natural habitats, and
possible decrease of slope stability. Accelerated erosion can be caused by removal of
vegetative cover, increases in runoff, poor grading practices, and excessive irrigation. Cooper-
Clark & Associates (1974, Plate 5A and 5B) map five erosion potential zones ranging from
“none” to “very high” throughout San José. These maps are on file at the City of San José.

2.6 ARTIFICIAL FILL

Artificial fill has been placed throughout San José. The fills include materials that were placed
to fill in naturally low areas, materials to create building pads and roadways, and landfills. In
some cases, older, non-engineered fills have been placed without standards for fill materials or
compaction. Building on non-engineered fills could result in excessive settlement of structures,
pavements, and utilities. Artificial fills placed using current engineering practices, however, are
likely to avoid impacts from excessive or differential settlement.

2.7 GROUND SUBSIDENCE DUE TO GROUND WATER REMOVAL

Ground water removal from the aquifers beneath Santa Clara Valley has caused subsidence of
the ground surface over broad areas by compaction of the dewatered sediments. Subsidence
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causes several problems including: changes in slope of streams, canals, or drains; damage to
structures, roads, railroads, levees, and pipelines; fissuring at the ground surface; and failure of
well casings. The rate of subsidence was greatest in San José in the first half of the 20th
century when pumping for agriculture was at its peak. Poland (1971) shows more than 8 feet of
subsidence in a trough extending from Edenvale to Agnew in the period from 1934 to 1967.
Cooper-Clark and Associates (1974) show as much as 10 feet of future land subsidence below
the 1967 levels centered near San José State University. Leake (2004) indicates 12 feet is the
maximum amount of subsidence in Santa Clara Valley as of 1997. Subsidence has stopped or
greatly slowed now because of improved ground water management. Regional subsidence is
not expected to be a problem in San José unless ground water pumping increases above the
rate of recharge. Localized subsidence caused by improper construction of dewatering wells
may cause settlement of nearby structures, utilities, or streets.

2.8 MINERAL RESOURCES

Pursuant to the mandate of the Surface Mining and Reclamation Act of 1975 (SMARA), the
State Mining and Geology Board has designated the Communications Hill Area (Sector EE),
bounded generally by the Union Pacific Railroad, Curtner Avenue, State Route 87, and Hillsdale
Avenue, as containing mineral deposits which are of regional significance as a source of
construction aggregate materials. Other than the Communications Hill area, San José does not
have designated mineral deposits subject to SMARA. Urban development on Communications
Hill and the vicinity has resulted in the loss of access to mineral resources in this area.

2.9 SOILS AND GEOLOGIC CONDITIONS
As discussed above, different areas within the City of San José’s sphere of influence are subject

to one or more of the following soils and geologic conditions, which can impact proposed
development throughout San José:

A Landslides

A Weak/expansive soils

A Naturally-occurring asbestos
A Erosion

A: Artificial fill

A

Ground subsidence due to ground water removal

Current General Plan policies addressing these hazards are presented in the “Regulatory
Setting” section below. Under General Plan policies and San Jose municipal code
requirements, geologic and geotechnical investigations are required to evaluate the potential for
these hazards, and present mitigation recommendations where appropriate.

SECTION 3: SEISMICITY AND RELATED GEOLOGIC HAZARDS
3.1  GENERAL SEISMICITY

The San Francisco Bay area is recognized by geologists and seismologists as one of the most
seismically active regions in the United States. Significant earthquakes occurring in the Bay
area are generally associated with crustal movement along well-defined, active fault zones of
the San Andreas Fault system, which spans the Coast Ranges from the Pacific Ocean to the
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San Joaquin Valley. The San Andreas Fault generated the great San Francisco earthquake of
1906 and the Loma Prieta earthquake of 1989 and passes through the Santa Cruz Mountains
southwest of San José. Two other major active faults near San José are the Hayward Fault,
located to the north, and the Calaveras Fault, located in the hills to the east. These two faults
merge in a series of splays and step-overs in the hills between Mission Peak and Mount
Hamilton.

In addition to the active faults discussed above, there are several smaller potentially active
faults mapped by the City of San José and shown on the City of San José Fault Hazard Maps
(1983). The active and potentially active faults are considered as potential sources of fault
rupture and strong seismic ground shaking. Strong seismic ground shaking is a concern
throughout the Sphere of Influence for the City of San José including the valley floor and hillside
areas.

The Working Group on California Earthquake Probabilities (2003) developed estimates of
earthquake probabilities in the San Francisco Bay area for the period from 2002 to 2031. Their
findings suggest the probability of a magnitude 6.7 or greater earthquake occurring during this
time period in the San Francisco Bay region is 62 percent. The probabilities of a magnitude 6.7
or greater earthquake occurring on the San Francisco Peninsula segment of the San Andreas
Fault, the southern Hayward Fault, and the central segment of the Calaveras Fault are believed
to be 13, 12, and 3 percent, respectively, in that time period. The probability of a magnitude 6.7
earthquake being generated on an unknown fault or any of the potentially active faults in the
San Francisco Bay region including, the Berryessa, Crosley, Clayton, Quimby, Shannon,
Evergreen, and Silver Creek faults in San José is 14 percent. The U.S. Geological Survey’s
Working Group on California Earthquake Probabilities (2007) forecast a 99.7 percent chance of
a magnitude 6.7 or greater earthquake somewhere in California before 2038. During such an
earthquake the danger of fault ground rupture is limited to sites immediately adjacent to these
fault zones, but strong ground shaking would occur Citywide.

Seismologists and Geologists recognize the City of San José and the entire South Bay to be
within one of the most seismically active areas in the United States. The 2007 California
Building Code (Section 1613) provides a classification system termed “Site Class”, where each
site is classified based on the soil types and their engineering properties as defined in Section
1613.5.2 and Table 1613.5.2. There are six site classifications, Site Class A through Site Class
F. In general, much of the City of San José would be classified as Site Class D (stiff soil) unless
the geotechnical investigation provides data that justifies classifying the site otherwise. In
addition, the Alquist-Priolo (AP) Earthquake Fault Zoning Act establishes seismic hazard zones
designated by the State of California, which require specialized geologic investigations. The
City of San José has also established Geologic Hazard Zones that identify potential geologic
hazard areas within the City's Sphere of Influence. Areas within the Earthquake Fault Zones or
Geologic Hazards Zones may require special study prior to development. The California
Geological Survey (CGS) has an ongoing program to map Seismic Hazard Zones at 7.5 minute
guadrangle scale (1:24,000) in the Bay Area. These maps show areas having a potential for
earthquake-induced landslides and liquefaction. Figure 3 illustrates the CGS mapped zones for
Alquist-Priolo zones (faults), liquefaction, and landsliding.
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3.2 GROUND SHAKING

Ground shaking is the most widespread hazardous phenomenon associated with seismic
activity in San José. Ground shaking will impact developments constructed on the valley floor
and hillsides. Earthquake damage resulting from ground shaking is determined by several
factors: the magnitude of an earthquake, depth of focus, distance from the fault, intensity and
duration of shaking, local ground water and soil conditions, presence of hillsides, structural
design and the quality of workmanship and materials used in construction.

3.3 FAULT RUPTURE

Fault rupture occurs when fault displacement extends upward to the ground surface creating a
visible offset. Fault rupture may occur abruptly during an earthquake or slowly due to fault
creep. Displacements from surface rupture along fault traces have the potential to damage
structures or anything else crossing their path and result in loss of life.

Alquist-Priolo Earthquake Fault Zone maps (originally called “Special Studies Zones”) were
begun in the early 1970s by the California Division of Mines and Geology and continue to be
updated and released by the California Geological Survey. These maps show Holocene-active
faults (movement within the last 11,000 years) with bordering zones within which construction
for human occupancy is not permitted until studies have been conducted showing there are no
signs of recent fault activity crossing a project site. The investigations usually involve trenching.
Alquist-Priolo Earthquake Fault Zone maps are compiled on 7.5-minute quadrangles (scale
1:24,000). The City of San José is included on parts of Calaveras Reservoir, Cupertino, Lick
Observatory, Los Gatos, Milpitas, Morgan Hill, Mt. Sizer, San José West, and San José East
guadrangles, as shown on Figure 3.

Cooper-Clark & Associates (1974, Plates 2-A and 2-B) mapped two types of fault traces within
the San José Sphere of Influence: (1) active or potentially active; and (2) faults inactive within
Quaternary time (no movement within the last 1.6 million years or indeterminate). These maps
also show zones on either side of the faults where fault delineation studies are required by the
State and where studies are recommended but not mandated by the state (width of the zone
depends on if the fault is considered active or not).

The City of San José Fault Hazard Maps (1983) show fault zones subject to ground rupture
during seismic activity at a scale of 1:24,000. These maps depict three types of fault hazard
zones listed by decreasing probable hazard: State of California Alquist-Priolo Special Studies
Zones; City of San José Special Study Zones; and City of San José Potential Hazard Zones.
The maps also show reported faults generally not believed to represent a hazard. The potential
for fault movement and rupture is constantly being studied and updated by geologists and
seismologists. Therefore, the City of San José may update the potential fault rupture zone in
the future based on new information.

Evaluation of potential fault hazards is required by the City Geologist for all associated
bedrock/hillside sites and soil sites that may be within certain potential fault rupture areas. The
geologic evaluations will need to indicate whether fault rupture is possible and present
recommended setbacks.
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3.4 OTHER GROUND FAILURES

Seismic activity can also result in hazards resulting from other forms of ground failure. Ground
failure refers to seismically-induced ground movements which are significant enough to cause
severe distress or infrastructure failure. Ground failure includes surface rupture along fault
traces, vertical and lateral failures due to soil liquefaction, seismically-induced landslides, earth
lurches, lateral spreading, differential settlement, and levee or dam failure. Discussions of each
of these ground failure mechanisms are presented below; surface rupture along fault traces is
discussed under the “Fault Rupture” section above.

3.4.1 Liquefaction and Lateral Spreading

The majority of the City of San José is located within the Santa Clara Valley, which is a broad
alluvial plain with alluvial soils extending several hundred feet below ground surface. During
strong seismic shaking, loose, saturated sand and silt layers can soften, potentially resulting in
significant ground deformation and/or flow failures in sloping ground or where open faces are
present (lateral spreading). Factors that influence liquefaction potential include geologic age of
a soil deposit, soil type, soil cohesion, and ground water level. Along active stream channels,
liquefaction susceptibility is typically high. Bedrock areas are not typically susceptible to
liquefaction.

Lateral spreading typically occurs as a form of horizontal displacement of relatively flat-lying
material toward an open face such as an excavation (either temporary or permanent), channel,
or body of water. This movement is generally due to failure along a weak plane in soils and
may often be associated with liquefaction. Areas of San José most prone to lateral spreading
include lands adjacent to the Guadalupe River and Coyote Creek, where liquefaction probability
is greatest (U.S. Geological Survey, 2008), and in the marshland deposits of northernmost San
José.

The California Geological Survey (CGS) has prepared maps of areas likely to have potentially
liquefiable soil conditions titled, “State of California Seismic Hazard Zones,” overlain on 7.5-
minute quadrangle sheets. In general, the City Engineering Geologist will require a liquefaction
hazard evaluation for all sites within State liquefaction hazard zones (except minor residential
addition projects, exempted by the Building Department). In addition, for sites adjacent to
creeks, rivers, or other bodies of water, a lateral spreading hazard analysis will need to be
performed. If liquefaction and/or lateral spreading are determined to be site hazards, mitigation
recommendations, such as densification of loose soils or use of deep foundations, are required.

3.4.2 Liquefaction-Induced Ground Surface Manifestations

Liquefaction-Induced ground surface manifestations include sand boils, ground fissuring or
ground cracking (also referred to as lurching), and are a result of fracturing, distortion, and
displacement of near surface soils from seismic shaking that cannot be related to fault ground
rupture, landslides, or ground settlement due to static loads. The occurrence of this type of
ground failure is often related to moisture content of the soils and it is most commonly seen in
previous or current marshy areas or valley bottom lands. These areas are often underlain by
shallow liquefiable sediments that sometimes erupt onto the ground surface as sand boils. For
these ground surface manifestations to occur, the pore water pressure within the liquefiable soil
layer will need to be great enough to break through the overlying non-liquefiable layer.
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Liguefaction evaluations will need to determine whether the depth and thickness of the
potentially liquefiable layer could result in these ground surface manifestations, and present
mitigation recommendations if it is determined to be a site hazard.

3.4.3 Differential Seismic Settlement or Unsaturated Sand Compaction

Loose unsaturated sandy soils can settle during strong seismic shaking. In San José, sandy
soils are present along creeks, areas adjacent to creeks, and other low-lying areas where sandy
sediments were deposited during past flooding events. Differential settlement during seismic
shaking can be a hazard to buildings, roadways, trails, and hardscape improvements.
Geotechnical investigations in areas with loose to medium dense sandy soils need to evaluate
the potential for seismic compaction, and present mitigation recommendations if it is determined
to be a site hazard.

3.4.4 Seismically-Induced Waves

Seismically induced waves are induced onto bodies of water by earthquakes. In the ocean they
are caused by displacement of the sea floor by a submarine earthquake and are called
tsunamis. Seiches are waves produced in a confined body of water such as a lake or reservoir
by earthquake ground shaking or landsliding. Only the northernmost extent of San José’s
Sphere of Influence adjacent to San Francisco Bay and Guadalupe and Alviso sloughs (i.e., not
within the City’s Urban Service Area) are presently believed to be within a tsunami runup area
(Ritter and Dupre, 1972). If sea level rises, this potential inundation area would extend further
to the southeast. Seiches are possible at the reservoir or pond sites within San José; however,
the potential for loss of life from this hazard is low.

3.5 EARTHQUAKE INDUCED LANDSLIDES

In hillside areas and along creeks, earthquakes can trigger landslides. CGS has prepared maps
of areas considered likely to be susceptible to earthquake-induced landslides titled, “State of
California Seismic Hazards Zones”, overlain on 7.5 minute quadrangle sheets. In general, the
City’s Engineering Geologist will require a landslide hazard evaluation within State considered
Earthquake-Induced Landslide areas.

3.6 SUMMARY OF SEISMICITY AND GEOLOGIC HAZARDS

As discussed above, different areas within the City of San José Sphere of Influence are subject
to one or more of the following hazards, which can impact future development or
redevelopment:

Seismicity

Strong ground shaking

Fault rupture

Liquefaction and lateral spreading
Ground rupture

Differential seismic compaction
Seismically-induced waves
Earthquake-Induced Landslides

> > s I s
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Current General Plan policies addressing these hazards are presented in the “Regulatory
Setting” following this section. Geologic and geotechnical investigations are required to
evaluate the potential for these hazards, and present mitigation recommendations where
appropriate.

SECTION 4: REGULATORY SETTING
4.1 REGULATORY SETTING OVERVIEW

Development within the City of San José is controlled by various Federal, State, and local
agencies to reduce the potential impacts of geologic hazards to people, property and the
environment, as well as how planned site activity will affect adjacent properties. The Building
Standards Commission is authorized by California Building Standards Law (1953) (Health and
Safety Cody sections 18901 through 18949.6) to administer the process related to the adoption,
approval, publication, and implementation of California’s building codes. These building codes
serve as the basis for the design and construction of buildings in California including within the
City of San José.

The geologic and seismic safety of schools is reviewed and approved at the State of California
level by the Division of the State Architect under The Field Act (1933). The geologic and
seismic safety of acute care hospitals is reviewed and approved at the State of California level
by the Office of Statewide Health Planning and Development (OSHPD) under Alfred E. Alquist
Hospital Facilities Seismic Safety Act of 1983, also known as the Seismic Safety Act. Landfills
within the City of San José are regulated by the State of California.

Projects other than public schools, acute care hospitals, and landfills are reviewed and
approved by the City of San José. The City of San José adopted the 2007 California Building,
Plumbing, Mechanical, Electrical, Existing Building, and Historical Building Codes under
ordinance No. 28166 (2007). The City of San José has the right to make certain exceptions,
modifications, and has the right to make certain exceptions, modifications, and additions to the
State Building and Fire Codes. It is noted that the Unreinforced Masonry Building Law (URM
Law) was enacted in 1986 and is recognized by local governments including the City of San
José to: 1) create inventory of URM Buildings, 2) establish an earthquake loss reduction
program for these buildings, and 3) report all information about these efforts to their seismic
safety commission. For geotechnical and geologic investigations, applicable state regulations
include the Alquist-Priolo Earthquake Fault Zoning Act of 1972 and the Seismic Hazards
Mapping Act of 1997. The California Geological Survey (formerly California Division of Mines
and Geology) has issued Geologic hazard maps that identify active fault zones, earthquake
induced landslide and liquefaction hazard zones.

Policies and regulations that govern the management of geologic hazards in San José are
described in the following sections.

4.2 SAN JOSE 2020 GENERAL PLAN

San José 2020 General Plan is an adopted statement of policy for the physical development of
the City of San José. As such, it represents the official policy regarding the future character and
quality of development. The 2020 General Plan represents the City's assessment of the
amount, type, and phasing of development needed to achieve the City's social, economic and
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environmental goals. It was developed with the participation of all City departments and the
community at large.

Chapter 4 of the San José 2020 General Plan presents goals and policies for numerous and
varied topics. We have summarized the goals and policies for Hazards, Soils and Geologic
Conditions, and Earthquakes.

Existing San José General Plan Goals and Policies

The City of San José’s goal regarding potential natural hazards is to “Strive to protect the
community from injury and damage resulting from natural catastrophes and other hazard
conditions.” Existing general hazard policies intended to meet the City’s goal include the
following:

1. Development should only be permitted in those areas where potential danger to the
health, safety, and welfare of the residents of the community can be mitigated to an
acceptable level.

2. Levels of “acceptable exposure to risk” established for land uses and structures based
on descriptions of land use groups and risk exposure levels (see 2020 General Plan
Figure 15), “Acceptable Exposure to Risk Related to Various Land Uses”, and should be
considered in the development review process.

3. Provision should be made to continue essential emergency public services during
natural catastrophes.

4. The City should continue updating, as necessary, the San José Building Code and Fire
Prevention Code to address geologic, fire and other hazards.

5. The City should promote awareness and caution among San José residents regarding
possible natural hazards, including soil conditions, earthquakes, flooding, and fire
hazards.

6. Disaster preparedness planning should be undertaken in cooperation with other public
agencies and appropriate public-interest organizations.

Goals regarding soil and geologic conditions state: “Protect the community from the hazards of
soil erosion, soil contamination, weak and expansive soils and geologic instability.” Existing soil
and geologic hazard policies include the following:

1. The City should require soils and geologic review of development proposals to assess
such hazards as potential seismic hazards, surface ruptures, liquefaction, landholdings,
mudsliding, erosion and sedimentation in order to determine if these hazards can be
adequately mitigated.

2. The City should not locate public improvements and utilities in areas with identified soils
and/or geologic hazards to avoid any extraordinary maintenance and operating
expenses. When the location of public improvements and utilities in such areas cannot
be avoided, effective mitigation measures should be implemented.

3. In areas susceptible to erosion, appropriate control measures should be required in
conjunction with proposed development.

4. In order to prevent undue erosion of creek banks, the City should seek to retain creek
channels in their natural state, where appropriate.
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5. The Development Review process should consider the potential for any extraordinary
expenditures of public resources to provide emergency services in the event of a man-
made or natural disaster.

6. Development in areas subject to soils and geologic hazards should incorporate
adequate mitigation measures.

7. The City should cooperate with the Santa Clara Valley Water District’s efforts to prevent
the recurrence of land subsidence.

8. Development proposed within areas of potential geological hazards should not be
endangered by, nor contribute to, the hazardous conditions on the site or on adjoining
properties.

9. Residential development proposed on property formerly used for agricultural or heavy
industrial uses should incorporate adequate mitigation/remediation for soils
contamination as recommended through the Development Review process.

The City’s goal regarding earthquakes is to “minimize the risk from exposure to seismic activity.”
Existing earthquake policies include the following:

1. The City should require that all new buildings be designed and constructed to resist
stresses produced by earthquakes.

2. The City should foster the rehabilitation or elimination of structures susceptible to
collapse or failure in an earthquake.

3. The City should only approve new development in areas of identified seismic hazard if
such hazard can be appropriately mitigated.

4. The location of public utilities and facilities, in areas where seismic activity could produce
liquefaction should only be allowed if adequate mitigation measures can be incorporated
into the project.

5. The City should continue to require geotechnical studies for development proposals;
such studies should determine the actual extent of seismic hazards, optimum location for
structures, the advisability of special structural requirements, and the feasibility and
desirability of a proposed facility in a specified location.

6. Vital public utilities as well as communication and transportation facilities should be
located and constructed in a way which maximizes their potential to remain functional
during and after an earthquake.

7. Land uses in close proximity to water retention levees or dams should be restricted
unless such facilities have been determined to incorporate adequate seismic stability.

8. Responsible local, regional, State, and Federal agencies should be strongly encouraged
to monitor and improve the seismic resistance of dams in the San José area.

4.3 CITY OF SAN JOSE GEOLOGIC HAZARD ORDINANCE

In addition to the above General Plan policies regarding soils and geologic hazards, the City of
San José amended the Municipal Code to include Chapter 17.10 titled, “Geologic Hazard
Regulations.” This ordinance restricts the ability to issue grading and building permits within
defined geologic hazard zones until the Director of Public Works has issued a Certificate of
Geologic Hazard Clearance. The areas affected by this ordinance include:

A Very high landslide susceptibility, high or moderate/high landslide susceptibility zones
identified in the Technical Report, Geological Investigation, City of San José's Sphere of
Influence," prepared by Cooper, Clark and Associates (1974); or
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A Within designated State Seismic Hazard Zones for Liquefaction and Earthquake-Induced
Landslides.

A Within the boundary of the City of San José geologic hazard zone map dated November,
1985 on file in the Department of Public Works; or

A Within the boundary of the City of San José fault hazard zone maps dated 1983 on file in
the Department of Public Works.

The approximate boundary of the Special Geologic Hazard Study Area adopted in 1985 has
been overlain on the CGS Seismic Hazard Zone 7.5 Minute Quadrangle Map (Calaveras
Reservoir Quadrangle, 2001), and is presented as Figure 4.

The following summary of general development rules and unique geotechnical problems
associated with the development types are anticipated within the City of San José:

A

Hillside areas, ie. East Berryessa foothills (SGHSA), Silver Creek, Almaden Valley:
Landslides (buttressing), earthquake induced landslides, debris flows, fault rupture
(setback zones), erosion, soil creep, grading, asbestos, cut/fill slope stability, water
tanks, debris basin construction, retaining walls, drilled pier and grade beam
foundations.

North San Jose/Alviso: Liquefaction, bay mud (settlement, mud waves), expansive
sails, unengineered fill/construction debris, landfills, methane, soil comtamination,
seismic ground shaking amplification, high ground water, wetlands, regional
subsidence, tsunami/seiche potential.

Former Quarry sites: Examples: Communications Hill, Hillsdale Quarry, Valley
Christian, Cerro Plata, Dandini Circle, Graystone, Riverview Drive, Rosemar Avenue,
Guadalupe Mines Road: Deep unengineered quarry fills, high oversteepened cut and
fill quarried slopes, rock fall hazards, buried mine shafts, collapse/settlement,
environmental concerns/soil contamination.

Development Along Creeks i.e. Coyote and Thompson Creeks, Guadalupe River:
Slope protection for erosion (rip rap, gabions, sacked concrete, etc.), flooding, creek
bank migration, static and seismic induced landslides, landslide dams, creek bank
instability due to rapid drawdown, liqguefaction/lateral spreading, debris
basins/sedimentation, outfall structures and culverts.

In-Fill Development: i.e. Winfield/Coleman Avenue, Blossom Hill Road, Almaden
Winery, Willow Glen: Old unengineered fills, deleterious materials, hazardous
requirements, specialized foundation systems, weak or expansive soils, saturated,
organic soils or old bay mud.

Downtown area: i.e. Multi-story buildings with basement levels, examples: CIM,
Forrest City Development, Adobe Systems, etc. Stability of excavation
slopes/shoring systems, stability of adjacent streets and improvements, liquefaction
mitigation, lateral spreading, debris basins/sedimentation, outfall structures and
culverts.
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A In-Fill Development: i.e. Winfield/Coleman Avenue, Blossom Hill Road, Almaden
Winery, Willow Glen: Old unengineered fills, deleterious materials, hazardous
waste/soil contaminants, subexcavation, undermining adjacent structures/shoring
requirements, specialized foundation systems, weak or expansive soils, saturated,
organic soils or bay mud.

A Downtown area: i.e. Multi-story buildings with basement levels, ex. CIM, Forrest City
Development, Adobe Systems, etc. Stability of excavation slopes/shoring systems,
stability of adjacent streets and improvements, liquefaction mitigation, lateral
spreading, local subsidence/groundwater pumping/fines removal, piping, dewatering,
pile or mat foundations.

A Landfill Sites: Examples: i.e. Remillard Court, Hellyer, Alviso: Differential
settlement, soil contamination, methane gas, static and seismic slope stability,
specialized foundations and building/improvement techniques, amplified seismic
ground shaking, stability of public improvements, leachate collection systems, landfill
cover materials/reclamation.

4.4 STATE CONSIDERED GEOLOGIC HAZARDS

As discussed above, applicable state regulations include the Alquist-Priolo Earthquake Fault
Zoning Act of 1972 and the Seismic Hazards Mapping Act of 1997. The California Geological
Survey (formerly California Division of Mines and Geology) has issued Geologic hazard maps
which identify active fault zones, earthquake induced landslide and liquefaction hazard zones.
These areas are illustrated on Figure 3. These hazards are required to be evaluated for
proposed projects subject to the 2007 Building Code, City of San José Geologic Hazard
Ordinances, and State law. Discussions of the three main State of California considered
hazards are presented below.

4.4.1 Strong Seismic Shaking and Faulting

The City of San José is located within a region of high seismic activity with various fault zones
nearby. The two major regional faults are the San Andreas Fault, located within the Santa Cruz
Mountains to the southwest, and the Hayward-Calaveras Fault zones, located within the Diablo
Range to the east. Development within the zones surrounding these major faults is controlled
by the Alquist-Priolo Act, known formerly as a Special Studies Zone.

Numerous other faults including, the Shannon, Berryessa, Crosley, Clayton, Quimby, and
Evergreen Faults, are considered potentially active. The locations of these faults are shown in
the City of San José Fault Hazard Maps, contained in the “Technical Report, Geological
Investigation, City of San José’s Sphere of Influence,” which summarize many researchers’
efforts on local USGS quadrangle maps. Evaluation of potential fault hazards is required by the
City Geologist for all associated bedrock/hillside sites. CGS Special Publications 42 (2007) and
49 (2002) provide guidelines for evaluation of fault hazards. The evaluations are required to
indicate whether fault rupture is possible and present recommended setbacks.
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4.4.2 Liquefaction and Lateral Spreading

The City of San José is located within the Santa Clara Valley, which is a broad alluvial plain with
alluvial soils extending several hundred feet below ground surface. During strong seismic
shaking, loose, saturated sand and silt layers can soften, potentially resulting in significant
ground deformation and/or flow failures in sloping ground or where open faces are present
(lateral spreading). The California Geological Survey (CGS) has prepared maps of areas likely
to have potentially liqguefiable soil conditions titled, “State of California Seismic Hazard Zones,”
overlain on 7.5-minute quadrangle sheets. CGS Special Publication 117 (2008), and SCEC
provide guidelines for evaluation liquefaction and mitigation alternatives. The City Geologist will
require a liquefaction hazard evaluation for all sites within State zones unless the structure is a
minor addition project meeting the exemption conditions set forth by the Building Department.
In addition, for sites adjacent to creeks, rivers, or other bodies of water, a lateral spreading
hazard analysis will need to be performed. If liquefaction and/or lateral spreading are
determined to be site hazards, mitigation recommendations will be required.

4.4.3 Landsliding and Debris Flows

The eastern foothills and the Santa Teresa Hills areas are known areas of slope instability
concerns. The California Geological Survey (CGS) has prepared maps of areas likely to have
potentially unstable slope conditions titled, “State of California Seismic Hazard Zones,” overlain
on 7.5-minute quadrangle sheets. The City Geologist will require a landslide hazard evaluation
for all sites within State zones. All landslide investigations, especially in the East Foothills
(SGHSA), should comply with the recommendations in Norfleet (1995), in addition to existing
CGS and SCEC (2002) guidelines adopted by the City of San José. If landsliding is determined
to be a site hazard, mitigation recommendations will be required.

SECTION 5: LIMITATIONS

This report, an instrument of professional service, was prepared for the sole use of David J.
Powers & Associates and the City of San José and may not be reproduced or distributed
without written authorization from Cornerstone. An electronic transmission of this report may
also have been issued. While Cornerstone has taken precautions to produce a complete and
secure electronic transmission, please check the electronic transmission against the hard copy
version for conformity. Cornerstone makes no warranty, expressed or implied, except that our
services have been performed in accordance with the environmental principles generally
accepted at this time and location.
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