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INTRODUCTION

Blackburn Consulting (BCI) prepared this Pre-Degggotechnical Report for a proposed new
water treatment plant (WTP) as part of the Nevadgaition District (NID) Regional Water
Supply Project. The purposes of this report are toy@luate the geotechnical feasibility for the
treatment plant, water tanks and access road, and (@Ji@mgeotechnical criteria for

preliminary design. Additional geotechnical study, ulthg further subsurface exploration and
laboratory testing, is necessary for final design ams$tuction. Do not use or rely upon this
report for different locations or improvements withd tvritten consent of BCI.

SCOPE OF SERVICES
To prepare this report, BCI:

x Discussed the project and conducted site reviewswambers of the project design
team, including Eco:Logic, NID, and the City of Linool

X Reviewed published geologic, soils, and topograptapping, and geologic studies by
others in the project vicinity.

x Performed surface geologic reconnaissance and complettd aft20 test pits and 7
seismic refraction lines at selected locations fefiprinary evaluation of subsurface
conditions.

X Conducted laboratory testing on soil and rock samplesraatdiom the test pits.

x Performed site seismicity evaluation and developed pirediry conclusions for use in
pre-design.

SITE AND PROJECT DESCRIPTION

The project is a cooperative effort between NID and thg @itincoln to deliver potable water
to the city. The overall project includes aboutiifes of new raw-water pipeline from the
Combie Ophir Canal (located approximately 7 miles noftAuburn) to the proposed Walker
Water Treatment Plant, located about 5 miles naghef Lincoln. From the treatment plant, a
treated-water pipeline will extend about 4 miles to a teation point on Wise Road near
McCourtney Road (about 2 miles northeast of Lincoln). fitogect also includes two reservoir
sites (Big Hill and Whisky Run) along the raw-waddéignment. The pipeline and reservoir sites
are addressed in separate reports. We show the propestdent plant site and adjacent
project elements on Figure 1.

The site is located atop a knoll with a high eleraof 592 ft. Site latitude is approximately
38.96550N and longitude 121.249yV. The natural ground slopes away from the knoltlee
north, west and south sides at a gradient of about\bHEast of the knoll, the terrain follows a
gentle ridge to about elev. 572 ft, where an existeservoir is located; this reservoir receives
water from NID’s Valley View canal, located a shostdnce further east.

Conceptual layout drawings by Eco:Logic show the W@ xtlude solids handling,
sedimentation basin, flocculation basin, filter buildingackwash recovery system and control
structures. These facilities will be located nearttipeof the knoll or along the adjacent slopes.

1
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The head of a northwest trending drainage is lacab®ut 500 ft north of the knoll; this area
may be used for drying beds. Eco:Logic indicatesifirP will be constructed in phases, with
the first phase consisting of a 5-10 million gallons pgr(@4GD) facility with additional phases
increasing capacity to 20 MGD, and ultimately 40 M&Dinal build-out. Structure locations
and grades have not been established, although we experdlgete grading to involve cut/fill
depths of about 10-15 ft.

The project will include one, and ultimately twtprmge tanks to store treated water. Eco:Logic
indicates that these tanks may be located within a tapbgally lower area east of the WTP to
minimize the visual impacts. These tanks will hav&orage capacity of at least 10 MG.
Preliminary estimates by Eco:Logic indicate tar&naeters of about 200-240 ft and height of 30-
40 ft. The first tank may be constructed on a cut pad as pidue afitial WTP phase and the
second tank as part of later phase(s). The seamiday possibly be on fill derived from cuts
generated for the first tank pad. Tank type is unknown butbeaggmental concrete. The
tanks may be partially buried to further minimize the visual impacts.

The access road to the WTP will extend from Big Bead, about one mile south of the site,
and cross rolling terrain. The road layout andifggrade is not established, but we anticipate a
two-lane paved section with grading involving dilttb depths of 10 ft or less.

GEOLOGIC SETTING

The project is located within the western foothills of the Sierra Nevada gebimprovince.
Based on published geologic mapping (Wagner, 1981, amcke8a, 1992), the site is underlain
by the Jurassic-age Copper Hill Volcanics formation, comprised of metamorphosed, mafic,
pyroclastic rocks, including altered basic ignemcks. The regional rock structure is
comprised of northwest trending folds, generally par&de¢he fault orientation. Rock
foliation/bedding within these rocks commonly dipsegtly to the northeast and southwest. No
major landslides are mapped in the site vicinity. We showetfienal geology on Figure 2.

Rock consistent with the above description is exp@gehe site, typically as surface outcrops
along the top of the knoll. Where exposed, the iesgenerally hard and moderately fractured.
We measured fracture/foliation planes at approximate strikEWa@d dip 70-80to the NE.

SOIL MAPPING

Soil mapping by the United States Department of Agricel{WSDA) shows the WTP site
underlain predominately by Auburn-Sobrante Rock Outcibipese soils are typically about 24
inches thick and form as residual soil over veliyetlted, fractured metamorphic rock. These
soils are mapped as moderately permeable with slight to very high erostorigd.

In the area of the proposed storage tanks, some soils ppedhas Auburn silt loam, with a
thickness of about 20 inches over weathered bedrock.e Bods are mapped as moderately
permeable with slight to moderate erosion potential

We show the soils mapping on Figures 3A and 3B.
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FAULTING

In general, faults with Historic (last 200 yearsHwlocene (last 11,000 years) rupture are
considered “active.” Late Quaternary (last 700,000 yearQuaternary (last 1.6 million years)
age faults are often referred to as “potentialljvac’ In the table below, we provide the distance
between the site and recognized Historic, Holocene and Late Quaternaryvituitts
approximately 50 miles of the site. Maximum eauidke magnitudes (moment magnitude) are
also shown and are based on seismological dataasuciaximum historic earthquakes, fault
length and fault displacement parameters. Thesféisted are considered to have the greatest
potential for impacting the site if they were to rupture.

TABLE 1

HISTORIC, HOLOCENE, and LATE QUATERNARY FAULTS
Within 50 miles site

Distance (mi) and
Direction from Site

Fault Name (Mmax)*

Spenceville-Deadman Fault
(closest branch of the Foothills 3.0E 6.5
Fault System)

Dunnigan Hills 36.0 W Not Listed

Great Valley 455 W 6.9
IMaximum Moment Magnitude from CGS, 2003

The Foothills Fault System includes several faults dasiecsite, including the Spenceville-
Deadman Fault, Dewitt Fault and Wolf Creek Fault (also mappdte Highway 49 Fault). The
California Geological Survey (CGS) maps each of thesésfaslLate Quaternary age. They are
not included within current Alquist-Priolo Earthquake E&ione (EFZ) mapping for fault

rupture hazard. We consider the potential for gdowpture at the site to be low. Figure 4
shows the locations of the Foothills Fault System redativhe WTP site.

SITE CONDITIONS

Surface Conditions

The site is covered by a thin soil mantle, conatstgth the soils mapping, with isolated
outcrops of metavolcanic rock. We did not observe evidence of landslides or other land
instability at the WTP site, proposed tank areal@an@the new access road alignment. We
observed some seepage from the Valley View canal locatettlgiupslope from the storage
tank site, as evidenced by moist ground and water-loving vegetation.
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Subsurface Conditions

Test Pits

We excavated 16 test pits (TP-WTPOL1 through TP-WTP06 and/TP11 through TP-WTP20)
within the general WTP area and 4 test pits (TP-W/mtrough TP-WTP10) in the proposed
storage tank vicinity. Our excavation subcontractor used a CAT 430D rubber tir@back
equipped with 24 inch wide digging bucket to excavagepits. We provide soil descriptions
and other information pertaining to each test pit, including a site ptplaotos of the pit
excavations, in Appendix B.

We encountered bedrock in each of the test pits, undgrdysurface soil cover. The soil cover
is typically 1-3 ft thick (as deep as 5 ft in tlamk area, TP-WTP10), and comprised of silty clay
with sand, clayey gravel and sandy lean clay withesgcattered cobbles. Most of the solil is
formed as residuum from the underlying bedrock aaaisitions to variably weathered rock at
depths of about 3-5 ft.

The bedrock is primarily metavolcanic rock with necakely to steeply dipping fractures and/or
foliations. The strike of fracture/foliation plases generally oriented northwest, consistent with
the regional structure (folds and faults), with spg@bout 1-6 inches apart. The rock varies
from soft to hard, depending on the degree of iréreg and weathering. We were generally able
to excavate up to 10 ft into the rock unit with theckhoe equipment, although in several pits,
hard rock limited excavation to a few feet or less. Mok tends to break into fragments of
dimension 12 inches or less (see test pit photos in Appendix B).

Seismic Profiles

We completed seven seismic refraction profiles withirviager treatment plant area at the
locations shown on the Site Plan in Appendix B. Eafifacgon line consists of 5 shot points
distributed along a collinear array of 12 geophonetyy aimulti-channel receiver (seismograph)
located at one end of the array to collect the data.pMted the geophones at 10-foot intervals
along the array. Compression wave energy (P-wavas)enerated at each shot point using
multiple impacts with a 20-pound sledge hammekisigi a steel plate on the ground surface.
We used a Geometrics 12-channel seismograph totdeigitize, and record the P-waves and
analyzed the data using the computer program Sagednby Geometrics, Inc. We present our
interpreted seismic velocity/depth profiles on 8esmic Refraction Line sheets in Appendix B.

Recorded velocities range from about 2,000 feet per sgps)dto 10,000 fps. We consider
velocities of 3,000 fps or less, within the upper Sotiepresent topsoil and residual soil.
Velocities between 3,000 and 7,000 fps extend to depth8-201t and represent intensely to
moderately weathered rock. Velocities greater th@A0 fps are indicated in several, but not all,
seismic lines (SR-WRP1, SR-WTP2, SR-WTP5, SR-WTP7), @piesent slightly weathered to
fresh rock; this rock is interpreted at depths greater than 10-20 ft.

Section 1-62 of the 2000 Caterpillar Performance HandbBedkign 31) indicates rock with
seismic velocities up to about 7,000 fps is rippakith a Caterpillar D9, and marginally

rippable for seismic velocities greater than 7,000 iM% estimate general material rippability as
shown in Table 2.



Pre-Design Geotechnical Report
NID Regional Water Supply Project BCI File No. 903.1
Walker Water Treatment Plant May 29, 2009

TABLE 2
Material Rippability

Layezf?)/s)lomty Interpreted Material Type Rippability
” Soil cover, residuum and Rippable with heavy-duty
3,000 . . .
intensely weathered rock construction equipment

Intensely to moderately Rippable with D9, with local

3,000 to 7,000 weathered rock, with local Ies;%?zgsﬂtﬁmo?lgﬁg?ntgg\tén:gc;evll#:m
weathered blocks 9

methods
Blasting or alternative excavatioh
Slightly weathered to fresh | methods, with local blocks
rock rippable along rock
discontinuities

7,000

Based on our test pit data, seismic refractiorsliaad geologic reconnaissance, we expect
the upper 10 to 15 feet of soil and intensely taarately weathered rock will be rippable
with a Caterpillar D-9 and the upper 5 to 10 feéghwa large excavator equipped with a
single shank. This rock will likely break along natiubedding/foliation planes to fragments
of about 12 inches or less.

Groundwater

During our field exploration (August 2008), we encauat groundwater in TP-WTPO7, TP-
WTPOQ9, and TP-WTP10, in the proposed storage tank at@a.water entered along fractures
in the rock at depths ranging from 9-11 ft; soméhaf water may be seepage from the upslope
Valley View canal. All other test pits were dryftdl depth of the excavations.

In general, we expect that shallow groundwater and/or seepageximtalong the soil/rock
interface throughout the project area and/or witbgal drainages during the winter months, or
extended periods of rainfall. Seepage can also occur alactyfe zones within the rock unit
and daylight at the ground surface or within extiave.

Laboratory Testing
We performed the following laboratory tests on esgntative soil samples from the test pits:
x Grain size distribution and Plasticity Index for méatksr classification
x Maximum Dry Density for compaction characteristics
x Direct Shear for remolded strength parameters

x Naturally Occurring Asbestos (NOA)

We summarize the classification and strength &silts in Table 3.
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TABLE 3
(ASTM 698) | 3deg | c (psf)
02 deptn | 3370 | 2529 | 58 | cLmiee] PZEHE 130.33q 57-101
et 62 38 19 cL 122P1@ | 30q | 124

We submitted four bulk samples to Asbestos TEM Laboratarre®A analysis. The results
range from “none detected” (three samples, WTP area) tacd¥olite (tank area). We attach
the complete laboratory test results in Appendix B.

CONCLUSIONS

Based on the data derived for this project, we concludehbairoject is feasible with respect to
geologic and geotechnical conditions. We did not obsaridence of geologic “fatal flaws”

such as landsliding or fault rupture hazard thatlude design or construction. We consider the
major geotechnical issues for this project as fodlo

x Variable rock quality and hardness affecting site grading, pipeline installation, and
structure support

x Discontinuities within the rock (joints, fractures, )eaffecting cut stability
x Presence of Naturally Occurring Asbestos (NOA)

x Generation of rocky fill material

PRELIMINARY RECOMMENDATIONS
Project Grading

Rock Excavation

Based on our preliminary data, we expect the upper 15 famt lggbund surface will be
generally rippable with a Caterpillar D-9 with aglm shank ripper. The bedrock is, in general,
thinly foliated, with the strike oriented roughly & northwest direction. We expect the rock will
break along the foliation planes into dimensions afualé-12 inches. Excavations deeper than
about 15 ft, and local areas of shallow, hard rotky require alternative excavation methods
(e.g., splitting, chipping, pneumatic hammers,)etc.

Cut/Fill Slopes

In general, we expect that new cut slopes at agnadif 1.5H:1V will be stable within the
weathered/fractured rock. The exposed rock may have tiiscities that dip adversely (i.e.,
out-of-slope) with respect to the cut orientatiofiie possibility for toppling or wedge type rock
failures to occur along such planes will requirgtar consideration for permanent cut slopes.
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New fill slopes constructed at a gradient of 2H:d¥flatter, will be generally suitable for fills
to height less than about 20 ft. Foundation suppalso available within the weathered rock
unit for steepened slopes. Steepened slope alternaginesatude fabric-reinforced
embankment (with slopes to about 1:1), or a combinatiol ehfl low retaining walls (e.g.,
concrete, gabion or other type).

New fill greater than 5 ft high and placed agaessting slopes with a gradient steeper than 5:1
should include a toe bench (minimum 10 ft wide) and thediidhed into the existing slope
(minimum of 2 feet horizontally or into competentiseeathered rock). For preliminary design,
we do not anticipate a need for subdrainage atdabe bf new fill slopes. However, some
conditions may require subdrainage, such as local seepage areas. The need for specific
subdrainage elements will require further study dufinal design.

Fill and Compaction
On-site soil and weathered rock may be used asHill must be free of debris, concentrations of
organic material, and rock greater than 6 inches imelier. Rock greater than 6 inches in
diameter may be incorporated into the fill providied dispersed so that there are no rock-to-
rock contacts points and fill can be properly cooted around the rock. In general, compact
new fill to a minimum of 90% relative compaction (&STM D1557).

Ground Motions

We classify the site in accordance with California Building Code (CBC, 2007)ea€I88s B
(Rock). The Site Class Type is based on our site review,itestrg mapped geologic
conditions (shallow metamorphic/granitic rock). Wevide a summary of California Building
Code design parameters in the table 4.

TABLE 4
SEISMIC DESIGN PARAMETERS (CBC 2007)

Site Class B
S;— Mapped Acceleration Parameter 0419
S — Mapped Acceleration Parameter 0.2¢
Fa — Site Coefficient 1.0
F, — Site Coefficient 1.0
Sus— MCE* Spectral Response Acceleration, Short Period 0.41¢9
Svi1 — MCE* Spectral Response Acceleration, 1-Second Period g2g
Ss— 5% Damped Design Spectral Response Acceleration, Shiartl Pe 0.27 g
S1 — 5% Damped Design Spectral Response Acceleration, 1<6econ| 0.13 g

*  Maximum Considered Earthquake
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The California Geological Survey (CGS) estimates #mkghorizontal ground acceleration with
a 10% probability of being exceeded in 50 years is approzlyn@t10g for firm rock. We attach
the ground motions output data in Appendix A.

Structure Foundations - WTP

Support for new structure foundations is available on strip or spreaddgdotindations

established within undisturbed weathered rock onpacted fill. For typical perimeter footings
(e.g., minimum 12-15 inches wide and 18 inches deep intingaaaterial), use a preliminary
allowable bearing capacity of 3,500 psf, with one-third increase allowable for transient loads
such as wind or seismic. Lateral forces may be resistedchgrirdeveloped between the base

of the footing and the underlying soil/rock. For pre-design, use a coefficient of friction to resist
sliding of 0.40 and passive solil resistance forgt®ads based on an equivalent fluid weight

of 350 pcf.

Erosion

New embankment slopes and areas disrupted by gradensusceptible to erosion from surface
runoff. The erosion potential can be mitigated by such measwsrcurbs, dikes, crown-ditches,
down-drains and vegetating finished slopes.

Soil Corrosivity

We did not conduct soil corrosivity tests for thite, however, testing for the pipeline sections
of the project, in similar soil/rock, show a “non-amive” soils environment as defined by the
September 2003 Caltrans “Corrosion Guidelines” jpakibn. Therefore, we do not expect
significant corrosion considerations will be reqdixeith respect to concrete/steel design for
this project.

Tank Site

Support for the proposed storage tanks is availatiten intact weathered rock, present at
depths of about 5 ft or less below existing ground surf&oe.large, concrete tanks,
geotechnical design issues will include uniform bearimpett, settlement and rock excavation.
Concrete tanks typically have low tolerance foakaind differential settlement. At this location,
we expect a uniform cut pad, excavated into the wik can provide suitable support with
tolerable settlement, although further design stadyecessary to verify this for final design.

Rock excavation for pad grade may be difficult where exteed a depth of about 15 ft.

Blasting may be necessary in these areas (e.gpesieeut areas of the pads). Cut slopes in rock
will require further design study but will geneyalie stable at 1¥2H:1V in intensely weathered
rock and 1:1 in moderately weathered rock. Permanent cytsagaire mitigation, such as
flatter slopes, benching or other stabilizationhmets, where rock fracture/foliation planes
daylight out of slope.
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Combination cut/fill pads are susceptible to differdra@tlement under heavy, concentrated
loads, and are therefore not generally suitabledacikete tanks with low tolerances to
settlement. Similar concerns would apply for support onifaram fill pad (e.g., granular fill
compacted to 95% relative compaction), although an engiddéd#l pad may be acceptable for
smaller, steel tanks. Cut/fill pads may be suédbl partially buried concrete tanks that derive
bearing support entirely within the rock unit.

Lateral forces may be resisted by friction developed betwezbase of the footing and the
underlying rock. For pre-design, use a coefficient ofiéncto resist sliding of 0.40 and passive
soil pressure for lateral resistance based on an equivalent fluid weight of 350 pcf.

Access Road

The access roadway to the WTP will cross gently slopimgitewith shallow bedrock. We

expect the roadway will be constructed on a baldme/fill section. We did not observe areas
of unstable slopes or deep, soft soils. Typicagsatbe preparation, including stripping the
surface vegetation layer and scarifying/compactiegstibgrade soils at the base of the structural
section, appears adequate. The pavement structurahsedtibe determined as part of project
design, based on Traffic Index and other factors. Fedesen, use preliminary cut slopes at
1%,H:1V and fill slopes of 2H:1V.

Utility Trenches

Based on this preliminary study, excavation of utilityhtiees within native soil and rock should
be generally achievable to depths of 5-10 ft with backbhodsexcavators. Some hard rock,
however, may be locally encountered and require the use of special equipment (e.g., air tools,
rock chiseling, etc), especially where the trench is oriented along the strike of hard rock ribs.

Seepage may occur in trenches deeper than 5 eel@dlow existing site grades, particularly
along the soil/rock interface during winter monthW¥e expect that sump pumps will be adequate
to dewater temporary construction excavations. As &litexcavations, the contractor is
responsible for the safety of trenches and othmepteary excavations and should provide trench
sloping and shoring in accordance with current CaHA requirements. We expect most native
soil (rock) to be classified as Type A and allow¥a1 trench slopes.

Materials generated from trench excavations will include a soil/rock mix and are not likely to
meet typical specifications for intermediate trenchkbhevithout screening. Import

material will likely be necessary for trench battkfiithin street sections and other paved

areas. Large cobbles and boulders may also beajedeluring trench excavation that will
need to be broken down or disposed of at appropriatédaosa

Naturally Occurring Asbestos

Based on the NOA test results, project grading will invalkesas of rock containing asbestiform
minerals. The project will likely require prepariag Asbestos Hazard Mitigation Plan in
compliance with provisions of the Placer County Air Qyaiitanagement District and
California Air Resources Board requirements, as appkca
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Construction will likely require some of the following meassur

x Visual monitoring of rock types exposed during constructor the potential presence
of asbestos material.

x In areas of exposed NOA, comply with the applicable provésairiocal air quality
regulations and the State of California Asbestabdtne Toxic Control Measure
(ACTM), CCR Title 17, Section 93105.

x Perform earthwork in these areas in accordance with Se@iofithe Caltrans Standard
Specifications and Section 19-910 of the 2006 Standard&bpovisions.

x Prepare a worker health and safety program in acooedaith all regulatory
requirements, including CAL OSHA.

LIMITATIONS

BCI performed these services in accordance witleigdly accepted geotechnical engineering
principles and practices currently used in this area.dtVieot warranty our services.

BCI based this report on the current site conditions. We assume the soil, rock anthivgteu
conditions observed in our test pits are representatiedubsurface conditions on the site.
Actual conditions between the test pits could be differ&utrther investigation, including test
borings, laboratory testing and engineering angjysirequired for final design at the WTP site,
water tank sites, and access road.

We present logs of our test pits in Appendix B. The lade=sgnating the interface between
soil/rock types are approximate. The transitiomieen soil/rock types may be abrupt or
gradual. Our recommendations are based on thiddigs, which represent our interpretation of
the field logs and general knowledge of the sii@ geologic conditions.
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Figure 1 — Vicinity Map

Figure 2 — Regional Geologic Map
Figure 3A — Soils Map

Figure 3B — Soils Map Legend
Figure 4 — Regional Fault Map
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Figure 3B - Soils Map Legend

USDA Soil Types At Walker Water Treatment Plant Site

Soil Type

Soil Name

Description

114

Auburn silt loam

Undulating to rolling terrain, shallow well drained soil underlain by vertically tilted metamorphic
rock. It formed in residuum on foothills. Typically, the surface and subsurface layers are silt
loam. At a depth of 20 inches is basic schist. Permeability is moderate. The erosion hazard is
slight to moderate.

117

Auburn-Rock outcrop
complex

Undulating to hilly terrain, soil and rock outcrop are on rocky side slopes of metamophic rock
foothills. Auburn soil is shallow and well drained. It formed in residuum from vertically tilted
metabasic bedrock. Typically, the surface layer is silt loam 4 inches thick. Subsoil is silt loam.
At a depth of 20 inches is weathered basic schist. Permeability is moderate. The hazard of
erosion is slight to high.

118

Auburn-Sobrante silt
loams

These soils are on metamorphic rock foothills. The unit is about 50 percent Auburn soil and 40
percent Sobrante soil. Refer to Soil type 114 Auburn silt loam and Soil type 191 Sobrante silt
loam.

119 & 120

Auburn-Sobrante-Rock
outcrop complex

Shallow to moderately deep, residuum soil over fractured, vertically-tilted meta-basic bedrock,
with rock outcrops. The Auburn typically is 4 inches of silt loam over 20 inches of silt loam
subsoil, and the Sobrante is 7 inches of of silt loam over 26 inches of silt loam and heavy loam
with gravel. Soil permeability is moderate, with very high erosion potential.

198

Water

Bodies of Water
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USGS Seismic Hazard Curves and Uniform Hazard
Response Spectra

Conterminous 48 States
2006 International Building Code
Latitude = 38.9655
Longitude =-121.2497
Spectral Response Accelerations Ss and S1
Ss and S1 = Mapped Spectral Acceleration Values
Site ClassB-Fa=1.0,Fv=1.0
Data are based on a 0.01 deg grid spacing
Period Sa
(sec) (9)
0.2 0.411 (Ss, Site Class B)
1.0 0.197 (S1, Site Class B)

Spectral Response Accelerations SMs and SM1
SMs = Fa x Ss and SM1 = Fv x S1
Site ClassB- Fa=1.0,Fv=1.0

Period Sa

(sec) (9)

0.2 0.411 (SMs, Site Class B)

1.0 0.197 (SM1, Site Class B)

Design Spectral Response Accelerations SDs and SD1
SDs = 2/3 x SMs and SD1 = 2/3 x SM1
SiteClassB- Fa=1.0,Fv=1.0

Period Sa

(sec) (9)

0.2 0.274 (SDs, Site Class B)

1.0 0.131 (SD1, Site Class B)

Source: http://earthquake.usgs.gov/research/hazmaps/design/index.php



Probabilistic Seismic Hazards Mapping
Ground Motion Page

User Selected Site

Longitude -121.2497
Latitude |38.9655

Ground Motions for User Selected Site

Ground motions (10% probability of being exceededliy@ars) are expressed as a
fraction of the acceleration due to gravity (g). Thrakies of ground motion are shown,
peak ground acceleration (Pga), spectral accede&@a) at short (0.2 second) and
moderately long (1.0 second) periods. Ground motadoes are also modified by the
local site soil conditions. Each ground motion valuénman for 3 different site
conditions: firm rock (conditions on the boundarymeen site categories B and C as
defined by the building code), soft rock (site gatey C) and alluvium (site category D).

Ground Motion Firm Rock Soft Rock Alluvium
Pga 0.103 0.112 0.15
Sa 0.2 sec 0.236 0.257 0.343
Sa 1.0 sec 0.121 0.152 0.215

NEHRP Soil Corrections were used to calculate Boftk and Alluvium.
Ground Motion values were interpolated from a grid f0d&gree spacing)
of calculated values. Interpolated ground motion may noakgalues
calculated for a specific site, therefore thesaiealare not intended for
design or analysis.
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