4.6 GEOLOGY, SOILS, AND MINERAL RESOURCES

This chapter summarizes information on geology, soils, and mineral resources
relevant to the proposed Ravenswood/4 Corners Transit-Oriented Develop-
ment Specific Plan. It provides an overview of the current regulatory frame-
work, describes existing conditions and analyzes the potential impacts of the

proposed Specific Plan.

A. Regulatory Framework

Both the State of California and local agencies have established regulations
and requirements related to seismic, soil and geological safety and structural
integrity. The following regulations are relevant to the CEQA review proc-

ess for geology and soils.

1. State Regulations

a.  Alquist-Priolo Earthquake Fault Zoning Act

The Alquist-Priolo Earthquake Fault Zoning Act was passed by the Califor-
nia Legislature in 1972 to mitigate the hazard of surface faulting to structures.
Its intent is to increase safety and minimize the loss of life during and imme-
diately following earthquakes by facilitating seismic retrofits to strengthen
buildings against ground shaking.! The Act addresses only surface fault rup-
ture; it is not directed toward other earthquake hazards. Before a project can
be permitted in a designated Alquist-Priolo Earthquake Fault Zone, the City
or County with jurisdiction must require a geologic investigation to demon-

strate that proposed buildings would not be constructed across active faults.

b. Unreinforced Masonry Building Law

The State of California enacted the Unreinforced Masonry Building Law in
1986. Under the law, local governments in Seismic Zone 4 (as established by
the 1985 California Building Code - a zone that includes almost all of coastal

California) were required to inventory unreinforced masonry buildings, es-

! California Department of Conservation, http://www.conserv666

ation.ca.gov/cgs/rghm/ap/Pages/chp 7 5.aspx, accessed on November 12, 2010.
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tablish an unreinforced masonry loss program, and report their progress to

the State by 1990. The City of East Palo Alto participated in this survey.

c. California Seismic Hazards Mapping Act

The California Seismic Hazards Mapping Act of 1990 (California Public Re-
sources Code Sections 2690-2699.6) addresses seismic hazards other than sur-
face fault rupture, such as liquefaction and seismically-induced landslides.
Under the Seismic Hazards Mapping Act zones are designated by the United
States Geological Survey (USGS) where additional investigation is required
for new development. The Palo Alto quadrangle, that included East Palo
Alto, was published in 2006. The Act allows the lead agency for a project to
withhold development permits until geologic or soils investigations are con-
ducted for specific sites and mitigation measures incorporated into project

plans to reduce hazards associated with seismicity and unstable soils.”

d. California Building Code (CBC)

The City of East Palo Alto has adopted the 1991 Uniform Building Code
through its municipal code. However, structures in East Palo Alto are also
regulated under State law and subject to the provisions of the California
Building Code (CBC), of which the 2010 edition is the most recent.” Con-
struction starting after January 1, 2011, is also subject to the provisions of the
2010 California Green Building Standards, or CALgreen building code.

The CBC assigns a Seismic Design Category to structures to define seismic
hazard in terms of Mapped Acceleration Parameters (spectral values), Site

Class (soil profile), and Occupancy Category (hazardous materials content).

The earthquake protection law (California Heath and Safety Code section
19100 et seq.) requires that structures be designed to resist stresses produced

2 California Department of Conservation, http://www.consrv.ca.gov/
CGS/shzp/Pages/article10.htm, accessed on May 9, 2011.

? California State building codes are mandated by the California Building
Standards Commission. Information is available online at http://www.bsc.ca.gov/

default.htm.
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by lateral forces caused by wind and earthquakes. Specific minimum stan-
dards for seismic safety and structural design to meet earthquake protection

requirements are set forth in Chapter 16 of the CBC.

e. Surface Mining and Reclamation Act

The California Surface Mining and Reclamation Act of 1975 (SMARA) was
enacted in response to land use conflicts between urban growth and essential
mineral production. SMARA requires the State Geologist to classify land
according to the presence or absence of significant mineral deposits. Local
governments must consider this information before land with important

mineral deposits is committed to land uses incompatible with mining.

2. Local Regulations and Policies
a. City of East Palo Alto General Plan Safety Element
The following is a summary of City of East Palo Alto General Plan* goals and

policies relevant to geological and seismic hazards and mineral resources.

Safety Goal 1.0: Reduce the risk to the community from hazards associ-
ated with geologic conditions, seismic activity and flooding.

¢ Policy 1.1: Reduce the risk of impacts from geologic and seismic hazards
by applying proper development engineering and building construction

requirements.

B. Existing Conditions

1. Geologic Setting

The Plan Area is located in the Coast Ranges geomorphic province of Cali-
fornia. The Coast Ranges are dominated by a series of northwest-trending
ridges and valleys that have been formed by faulting and folding of the earth’s

crust.

* City of East Palo Alto, 1999. City of East Palo Alto General Plan. Decem-
ber, 1999.
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Surficial soils mapped by Brabb’ at the northwestern and eastern Plan Area
boundaries, including Cooley Landing, generally comprise Holocene-age Bay
Mud (Qhbm) and artificial fill (af). The Bay Mud grades into unconsolidated
silty clay basin deposits (Qhb) progressing inward from the eastern and
northwestern site boundaries. Further inward, the basin deposits transition
into interfingered flood plain deposits (Qhfp) and natural Holocene-age levee
deposits (Qhl). The flood plain deposits typically comprise dense sandy to
silty clay with lenses of coarser silt and sand and the levee deposits generally
consist of loose sandy or clayey silt that is permeable in nature. These soil
types are generally consistent with mapping by USDA.® During an October
2009 site reconnaissance, an additional area of artificial fill, the Stanford Fill,

was also observed and mapped.

Figure 4.6-1 shows the Plan Area’s geologic setting, which is described in fur-
ther detail below.

a. Bay Mud

The approximate thickness of younger Bay Mud (Qhbm) underlying the Plan
Area is estimated to range from 10 to 15 feet, increasing in thickness to the
east” The younger Bay Mud is anticipated to project to the surface along the
eastern Plan Area boundary, but in other areas is overlain by basin (Qhb),
flood plain (Qhfp), and levee (Qhl) deposits. In addition, the mapped
younger Bay Mud thicknesses may include other soft sediments and pre-1969
artificial fill. Figure 4.6-1 shows the approximate delineation of younger Bay

Mud that is anticipated to project to the surface.

> Brabb, E.E., Graymer, R.W., and Jones, D.L., 2000, Geologic Map and
Map Database of the Palo Alto, 30 x 60-Minute Quadrangle, California: A Digital
Database: U.S. Geological Survey, Miscellaneous Field Studies Map MF-2332, Version
1.0.

¢ United States Department of Agriculture (USDA), Natural Resources Con-
servation Service (NRCS), 2005, Web Soil Survey, San Mateo County, California.

7 State of California, Division of Mines and Geology (CDMG), 1969, Geo-
logic and Engineering Aspects of San Francisco Bay Fill, Special Report 97, Plates 1
through 4.
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Younger (soft) Bay Mud deposits are highly compressible when subjected to
increased loads such as those imposed by fill or structures. Significant total
and differential settlement may occur when the younger Bay Mud is subjected
to these new loads. The design of surface grades and site improvements, such
as buildings, utilities, and streets, must accommodate or resist this potential

for total and differential settlements.

b. Existing Fill

Existing artificial fill (af), in the areas shown on Figure 4.6-1, is generally situ-
ated along portions of the northwestern and eastern Plan Area boundaries,
including Cooley Landing. Additional artificial fill is mapped around the
Stanford Fill in the north-central Plan Area. These mapped fills are consid-
ered “thicker” fills that may extend up to 20 feet in thickness. Shallower fills
placed during prior site development and utility trench backfill are also an-
ticipated across the majority of the Plan Area. These fills are generally antici-
pated to be less than 5 feet thick.

Existing fills could undergo vertical movement due to new loads (fills or
buildings) or change in drainage/irrigation patterns. These movements are
not easily characterized and could ultimately be inadequate to support the
proposed building loads and may need to be removed and replaced with engi-

neered fill in areas that will support new {ill, structures, or improvements.

c. Expansive Soils

The mapped basin deposits (Qhb) and flood plain deposits (Qhfp) on Figure
4.6-1 are expected to be of clayey nature, and therefore anticipated to be mod-
erately to highly expansive. Expansive soils shrink and swell as a result of
moisture changes. This can cause heaving and cracking of slabs-on-grade,
pavements, and structures founded on shallow foundations. Successful con-
struction on expansive soils requires special attention during grading and
foundation designs that take the expansive soils into consideration. The effect
of expansive soils can be reduced by the choice of a proper foundation system

(rigid grid or mat), proper moisture conditioning and compaction of subgrade
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soils and engineered fill, or the use of low-expansive material or chemical

treatment on the subgrade soils.

d. Soil Erosion

Soil erosion is a process that transports soil materials to another area, typi-
cally by wind or water. Erosion is a natural process that can vary depending
on the soil material and structure, placement, and human activity. Fine-
grained silts and clays or fine-grained sands can be easily eroded, while
coarser-grained sandy soils are less susceptible. Excessive soil erosion can lead
to damaged building foundations and roadways. Wind erosion can occur un-
der most topographic conditions containing exposed soil, while runoff ero-
sion is most likely to occur on areas that contain slopes and have exposed soil.
The relatively flat topography of the Plan Area minimizes runoff erosion
hazards, and the clayey soil conditions minimize wind erosion. Future grad-
ing may increase the potential for wind and runoff erosion; therefore, appro-
priate post-development landscaping and ground cover should be integrated as

part of new development.

e. Mineral Resources

The CGS has classified lands within the San Francisco-Monterey Bay Region
into Aggregate and Mineral Resource Zones (MRZs) based on guidelines
adopted by the California State Mining and Geology Board. The Plan Area is
mapped as MRZ-1, an area where no significant mineral or aggregate deposits

are present.’

f.  Chrysotile Asbestos

Serpentine bedrock (serpentinite) is a common bedrock material in northern
California, of which some is known to contain the mineral chrysotile, a
naturally occurring form of asbestos. Chrysotile asbestos, however, is not
found in all serpentine rock. Chrysotile asbestos is a silicate mineral and the

most commonly encountered form of natural asbestos.

¥ State of California, Division of Mines and Geology, 1996, Update of Min-
eral Land Classification: Aggregate Materials in the South San Francisco Bay Produc-
tion-Consumption Region, DMG Open File Report 96-03.
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Where chrysotile asbestos does occur, it is typically present in concentrations
of less than 1 percent but may be present in concentrations up to about
10 percent considering regional information. The chrysotile mineral can be-
come airborne when the serpentine rock is crushed or pulverized. This can
occur when vehicles travel over unpaved roads or driveways that are surfaced
with serpentine materials, when land is graded for building purposes, or in
quarrying operations. Chrysotile asbestos is considered a health risk only in

this air-born form.

Since the Plan Area is not mapped in a serpentine bedrock area, or an area
where significant mineral or aggregate deposits are present, the potential for
chrysotile asbestos is low. During design-level studies (when fill materials
would be fully characterized), imported aggregates and existing fills would be
observed for serpentinite fragments and could be tested by CARB 435 test
methods, as applicable.

g. Groundwater Conditions
Historical groundwater levels vary from 0 to 10 feet below existing grade in

’ Groundwater levels can be influenced by tidal

proximity to the Plan Area.
changes, precipitation changes, perched zones, changes in drainage patterns,
and irrigation. For some site areas, particularly within the Bay Mud areas,
the groundwater may be brackish due to the proximity of San Francisco Bay.
If proposed development includes below-grade levels or if the depth of exca-
vation extends below groundwater levels, temporary dewatering during con-
struction may be necessary. Based upon site-specific exploration and design,

permanent dewatering may also be needed on below-grade structures.

2. Site Seismicity and Seismic Hazards
Because of the presence of nearby active faults, the Bay Area Region is con-

sidered seismically active. Numerous small earthquakes occur every year in

? State of California, California Geologic Survey (CGS), 2006, Seismic Haz-
ard Zones Report, Palo Alto Quadrangle.
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TABLE 4.6-1 NEAREST ACTIVE FAULTS

Approximate Estimated
Distance Maximum Moment
Fault Name (Miles) (Magnitude)
Monte Vista - Shannon 6.3 6.7
San Andreas 8.1 7.9
Hayward (Total Length) 10.9 7.3
Calaveras 16.0 6.9
San Gregorio 17.9 7.4

Source: EQ Fault, 2000.

the region, and large earthquakes (greater than Magnitude 7 on the Richter

Scale) have been recorded and can be expected to occur in the future.

The Plan Area is not located within a Special Studies Zone for active faulting,
and no known faults cross the Plan Area.”® Although not zoned as requiring
further study by the State of California, two concealed potentially active
faults, the Palo Alto fault and the San Jose fault, are mapped in the vicinity of
the Plan Area."! The San Jose fault is mapped approximately %-mile east of
the Plan Area, and the Palo Alto Fault is mapped approximately 1%z miles
west of the Plan Area.

Table 4.6-1 lists the five nearest active faults, defined by the State Mining and

Geology Board as one that has had surface displacement within Holocene

1% State of California, Division of Mines and Geology (CDMG), 1974, Special
Studies Zone Map, Palo Alto Quadrangle.

" Bortugno, E.J., et al., 1991, Map Showing Recency of Faulting, San Fran-
cisco-San Jose Quadrangle USGS Map Sheet 5A; Jennings, C.W., 1994, Fault Activity
Map of California and Adjacent Areas, California Division of Mines and Geology,
California Geologic Data Map Series, Map No. 6.
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2

time (about the last 10,000 years),”” along with their estimated earthquake

magnitudes.”

a. Seismic Hazards

Potential seismic hazards resulting from a nearby moderate to major
earthquake can generally be classified as primary and secondary. The primary
effect is ground rupture, also called surface faulting. The common secondary
seismic hazards include ground shaking, ground lurching, soil liquefaction,
lateral spreading, earthquake-induced lurch cracking, and regional subsidence

or uplift.

Based on topographic and lithologic data, risk from earthquake-induced lurch

cracking and regional subsidence or uplift is considered low at the Plan Area.

i.  Ground Rupture

The Plan Area is not located within a State of California Earthquake Fault
Hazard Zone." Therefore, since no known active faults cross the Plan Area,
ground rupture is not likely to occur at the Plan Area.

ii. Ground Shaking

An earthquake of moderate to high magnitude generated within the San
Francisco Bay Region, similar to those that have occurred in the past, could
cause considerable ground shaking at the Plan Area.

iti. Lurching

Ground lurching is a result of the rolling motion imparted to the ground
surface during energy released by an earthquake. Such rolling motion can
cause ground cracks to form. The potential for the formation of these cracks

is considered greater at contacts between deep alluvium and bedrock. Such an

2 Hart, E.W., 1997, Fault-Rupture Hazard Zones in California, California
Division of Mines and Geology Special Publication 42.

 EQ Fault, Version 3.00b, 2000.

' State of California, Division of Mines and Geology (CDMG), 1974, Special
Studies Zone Map, Palo Alto Quadrangle.
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occurrence is possible at the Plan Area, as in other geologically similar
locations in the Bay Area, but the offset or strain is expected to be low to

negligible.

iv. Liquefaction

Liquefaction is a phenomenon in which saturated, cohesionless soils are sub-
ject to a temporary loss of shear strength because of pore pressure buildup
under the cyclic shear stresses associated with earthquakes. Liquefaction
causes ground failure that can damage buildings and foundations, under-
ground utilities and roadways. The potential for liquefaction is highest in
areas underlain by loose, cohesionless granular materials and shallow

groundwater.

The Plan Area is mapped by ABAG as having a moderate to very high lique-
faction susceptibility, as shown in Figure 4.6-2." This potential susceptibility
is consistent for sites containing shallow groundwater conditions in conjunc-
tion with unconsolidated alluvial materials, such as Holocene-age levee depos-
its (Qhl), granular artificial fill (af), or silt/sand lenses in flood plain deposits

(Qhip) that are generally more permeable in nature.

v. Earthquake-Induced Settlement

Densification of sandy or silty soils above and below groundwater levels can
result in settlement or densification during an earthquake. The potential for
earthquake-induced settlement at the site is expected to be moderately-high to
high due to the moderate to very high liquefaction susceptibility at the Plan

Area and the presence of underlying unconsolidated alluvium and artificial

fill.

In order to reduce the effects of liquefaction-induced densification, shallow
foundations should be designed to be sufficiently rigid to withstand the
anticipated movements. Where significant liquefaction-induced settlement is

anticipated, unless the soil is mitigated, a deep foundation system should be

> Association of Bay Area Governments (ABAG), 2009, Liquefaction Haz-
ard Map for the San Francisco Bay Area.
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considered. Several mitigation methods are available to reduce the amount of
anticipated earthquake-induced settlement, such as removal of potentially

liquefiable soils and replacement as engineered fill, or dynamic compaction

(DC).

vi. Lateral Spreading

Lateral spreading is a failure within a nearly horizontal soil zone (possibly due
to liquefaction) that causes the overlying soil mass to move toward a free face
or down a gentle slope. The lateral ground movements are often associated
with a weakening or failure of an embankment or soil mass overlying a layer
of liquefied sands or weak soils. Generally, the effects of lateral spreading are
most significant at the free face or the crest of a slope and diminish with

distance from the slope.

The Plan Area is located adjacent to the San Francisco Bay, which has an
undetermined depth just off the Bay margin. Due to the anticipated
configuration, the potential for lateral spreading should be considered
moderate to high. Site-specific exploration will be required to further assess

the potential for lateral spreading.

vii. Tsunamis and Seiches

Tsunamis are long sea waves, generated by displacements associated with
earthquakes. These waves can reach great heights when they encounter shallow
water. According to findings reported in the Redwood City Seismic Advisory
Board report, the largest tsunami recorded at the Golden Gate was 3 feet
high.'® Since the Plan Area is located in the southern margin of the Bay,
more than 20 miles from Golden Gate, the tsunami waves will attenuate to
much less then 3 feet high. As such, the potential for tsunamis affecting the
Plan Area is considered low to remote. The Plan Area will also gain some

protection by the bordering marshland.

' City of Redwood City, 1972, Seismic Advisory Board Report.
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Seiches are caused by seismically induced ground motions imparted to bodies
of water that cause them to oscillate from side to side. The possibility of
seiches causing serious damage in the Plan Area is extremely low, as the
potential for tsunamis in the Plan Area is low to remote, and further reduced

by the tidal marsh areas,

C. Standards of Significance

Geology and soils impacts associated with the Plan would be considered sig-

nificant if the Plan would:

a. Expose people or structures to potential substantial adverse effects, in-
cluding the risk of loss, injury, or death involving:

i.  Rupture of a known earthquake fault, as delineated on the most re-
cent Alquist-Priolo Earthquake Fault Zoning Map issued by the State
Geologist for the area or based on other substantial evidence of a
known fault. Refer to Division of Mines and Geology Special Publi-
cation 42.

il. Strong seismic ground shaking.

iii.  Seismic-related ground failure, including liquefaction.

iv. Landslides.

b. Result in substantial soil erosion or the loss of topsoil.

c. Be located on a geologic unit or soil that is unstable, or that would be-
come unstable as a result of the project, and potentially result in on- or

off-site landslide, lateral spreading, subsidence, liquefaction or collapse.

d. Be located on expansive soil, as defined in Table 18-1-B of the Uniform
Building Code (1994), creating substantial risks to life or property.

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

for the disposal of waste water.

Impacts to mineral resources would be considered significant if they:
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f.  Result in the loss of availability of a known mineral resource that would

be of value to the region and the residents of the state.

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

use plan.

D. Impact Discussion

This section describes the impacts of the Specific Plan.

a. Expose people or structures to potential substantial adverse effects, in-
cluding the risk of loss, injury, or death involving:

i.  Rupture of a known earthquake fault. (LTS)

There are no known active faults that cross the Plan Area and the area is not

in a Special Studies Zone for active faulting. The impact from surface fault

rupture would therefore be less than significant.

ii.  Strong seismic ground shaking. (LTS after Mitigation)

As shown in Figure 4.6-3, there are several major earthquake-generating faults
within 15 miles, the largest being the San Andreas Fault, which is approxi-
mately 8 miles from the Plan Area (see Table 4.6-1). In addition to these ma-
jor faults, there are numerous smaller faults which could be active. The clos-
est of these is the San Jose Fault, a quarter of a mile to the east at the shelf
edge in the Bay, and the Palo Alto Fault that runs between Middlefield Road
and Highway 101 in Palo Alto (see Figure 4.6-4)."

Seismic motion in the Plan Area is amplified by the Bay Mud deposits that
may underlie the areas of artificial fill and possibly also the areas of coarser

basin deposits. As a consequence of this underlying Bay Mud, the Plan Area

Y http://geohazards.usgs.gov/qfaults/ca/California.php
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is shown as being subject to Very Strong to Violent shaking on the maps gen-
erated by the Association of Bay Area Governments (ABAG) from a major
earthquake on either the San Andreas Fault or Hayward Fault. Destruction
of buildings from ground shaking in a major earthquake would be a signifi-
cant impact.

Impact GEO-1: Strong ground shaking from earthquakes could cause major
damage to buildings and other structures. (LTS with Mitigation)

Mitigation Measure GEO-1:  All structures shall be designed using

sound engineering judgment and the latest California Building Code
(CBC) requirements as a minimum. Seismic design provisions of cur-
rent building codes generally prescribe minimum lateral forces, applied
statically to the structure, combined with the gravity forces of dead and
live loads. The code-prescribed lateral forces are generally substantially
smaller than the expected peak forces that would be associated with a
major earthquake. Therefore, structures shall be able to do all of the fol-

lowing:
¢ Resist minor earthquakes without damage.

¢ Resist moderate earthquakes without structural damage but with

some nonstructural damage.

¢ Resist major earthquakes without collapse but with some structural as

well as nonstructural damage.

Significance after Mitigation: Conformance to the current building code

recommendations does not constitute any kind of guarantee that signifi-
cant structural damage would not occur in the event of a maximum
magnitude earthquake. However, it is reasonable to expect that a well-

designed and well-constructed structure would not collapse or cause loss
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of life in a major earthquake.” With this mitigation in place, the impact

would be less than significant.

iii. Seismic-Related Ground Failure/Liquefaction. (LTS with Mitigation)

As shown on Figure 4.6-2, most of the Plan Area is a zone of high susceptibil-
ity to liquefaction during an earthquake because of the presence of unconsoli-
dated alluvium and artificial fill in a zone of shallow groundwater. These can
lose cohesion and “liquefy” during an earthquake and/or may settle differen-

tially afterwards.

The effect can be mitigated with design of (shallow) foundations that are suf-
ficiently rigid to withstand the soil movement, replacement of underlying fills
or soil with engineered fill, and/or compacting the soil/fill. Another possibil-

ity for certain zones is use of a deeper foundation.

By State law, property owners are informed of this on property transfer, and
although there is no specific City requirement for a geotechnical investigation
with mitigation measures, the City of East Palo Alto may request it for spe-
cific sites as part of the Building Permit process. The risk of liquefaction and

settlement is considered a significant impact.

Impact GEO-2: Soils underlying the Plan Area could liquefy and/or settle
differentially due to an earthquake. (LTS with Mitigation)

Mitigation Measure GEO-2: Foundations shall be designed to compen-

sate for effects of liquefaction, differential settlement, and lateral spread-
ing due to earthquakes. Foundations shall be designed by a qualified
structural engineer using soil design parameters developed by qualified
geotechnical consultants and verified by the City Building Department.

8 SEAOC, 1996, Recommended Lateral Force Requirements and Tentative

Commentary.
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Significance after Mitigation: With verification of the foundation con-

struction, impacts due to liquefaction and differential settlement would

be reduced to a less-than-significant level.

iv. Seismic-related ground failure, including liquefaction (LTS with Mitigation)
See response to iii. above.

v.  Landslides (LTS with Mitigation)

As the Plan Area itself is almost flat, and not adjacent to any areas of signifi-
cant topography, landslides on the Plan Area are not likely. However, the
Plan Area is adjacent to the Bay and the shelf edge falls off into deeper water
within approximately a quarter-mile of the shore. There is therefore a mod-
erate to high chance of lateral spreading as sediment moves downslope during
an earthquake. Areas most susceptible to this would be those closest to the
Bay. This would need to be investigated on a site-specific basis but would be

a significant impact.

Impact GEO-3: Construction in areas close to the Bay could be subject to
lateral spreading due to earthquakes. (LTS with Mitigation)

Mitigation Measure GEO-3: Implement Mitigation Measure GEO-1

above. In addition, site development plans and foundations shall be de-
signed to compensate for effects of lateral spreading due to earthquakes.
Earthwork activities, including remedial grading, shall be performed us-
ing the recommendations provided by qualified geotechnical consultants,
and foundations shall be designed by a qualified structural engineers using
soil design parameters developed by qualified geotechnical consultants

and verified by the City Building Department.

Significance after Mitigation: With verification of the foundation con-

struction, impacts due to lateral spreading would be reduced to a less-

than-significant level.
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b. Result in substantial soil erosion or the loss of topsoil (LTS)

Soils of the Plan Area range from mud to coarser levee deposits and the finer
deposits of sands and silts are fairly easily eroded by wind and water, although
the effects of soil erosion are reduced by the subdued topography. However,
unless the area is vegetated, soil could erode and expose foundations. Specific
Plan Policy LU-4.5 requires landscaping and ground cover to be included in
all projects. This would prevent substantial soil erosion. With these meas-

ures in place, the impact would be less than significant.

Additional project components and mitigation measures to prevent soil ero-
sion during construction are included in Section 4.9, Hydrology and Water
Quality, of this EIR.

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

Younger (soft) Bay Mud deposits are mapped in the northeastern part of the

Plan area at the surface and may underlie the areas of artificial fill. This sub-

strate is highly compressible when structures or areas of fill are placed on top.

Existing fills could also move vertically when structures are built on it. This

potential for differential settlement is a significant impact.

Impact GEO-4: Areas of soft Bay Mud and artificial fill may be differentially
compressed when structures and site improvements are built on these sub-
strates, causing cracking, subsidence, and other damage to the overlying struc-

ture and adjacent structures. (LTS with Mitigation)

Mitigation GEO-4: Improvements on areas of soft Bay Mud and artificial

fill must be designed with under the guidance of suitably qualified geo-
technical consultants to ensure that the underlying substrate is capable of
withstanding the load. Existing fills may need to be removed and re-

placed with engineered fills.
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Significance after Mitigation: With appropriate geotechnical support, the

impact from construction on compressible underlying substrates would

be less than significant.

d. Be located on expansive soil, as defined in Table 18-1-B of the Uniform
Building Code (1994), creating substantial risks to life or property (LTS
with Mitigation)

Soils in the area are mapped on Figure 4.6-1 as basin deposits or flood plain

deposits and most of these are clay-rich and expansive. Unless the soil type is

factored into foundation design, there could be a significant impact.

Impact GEO-5: Foundations could heave and crack due to underlying ex-
pansive soils, unless they are appropriately designed. (LTS with Mitigation)

Mitigation Measure GEO-5: Earthwork and foundations shall be de-

signed to compensate for effects of expansive soils. Fill placement and

foundation design criteria shall be developed by qualified geotechnical
consultants and verified by the City Building Department.

Significance after Mitigation: Provided fill placement is performed ap-

propriately and foundations are designed appropriately and that this is
verified, the impact from expansive soils would be less than significant.

e. Have soils incapable of adequately supporting the use of septic tanks or
alternative waste water disposal systems where sewers are not available
for the disposal of waste water (LTS)

Soils in the Plan Area are mostly clayey and the Plan Area is relatively flat,

both of which support use of septic tanks and alternative wastewater disposal

systems. Although these are not common in East Palo Alto, because the City
has a sanitary waste disposal service from the East Palo Alto Sanitary District,
they are allowed by the City. City ordinance prohibits these from close
proximity to a well or stream bank. Given these conditions, impacts from

sewer leakage from these structures would be less than significant.
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f.  Result in the loss of availability of a known mineral resource that would
be of value to the region and the residents of the state (NI)
There are no known mineral resources in the Plan Area and there would

therefore be no impact.

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

Please see section f; because there are no mineral resources in the Plan Area,

there would be no impact.

2. Cumulative Impacts

This cumulative analysis considers the Plan Area in the context of the Gen-
eral Plan, which takes into account the entire incorporated area of East Palo
Alto, including the Plan Area. Although there are significant impacts from
the Plan Area due to seismically-related ground failure, and from construction
on expansive soil, these can be mitigated to a less-than-significant level. Im-
pacts from the Plan Area would be site-specific, and it is expected that impacts
on sites outside of the Plan Area under the General Plan could be mitigated to
less-than significant levels through similar mitigation measures. Therefore,
the Specific Plan would not add cumulatively to impacts from the surround-

ing neighborhood and overall there would be no cumulative impacts.
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