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Mr. Brad Rohrbach

Porterville Unified School District
600 West Grand Avenue
Porterville, California 93257

RE:  Geotechnical Engineering/Geologic Hazards Investigation
Proposed Santa Fe Elementary School
New Classroom Buildings and Pavement Improvements
286 E. Orange Avenue
Porterville, Tulare County, California

Dear Mr. Rohrbach:
In accordance with your request, we have completed a Geotechnical Engineering/Geologic Hazards
Investigation for the above-referenced site. The results of our investigation are presented in the attached

report.

If you have any questions, or if we may be of further assistance, please do not hesitate to contact our
office at (559) 348-2200.

ASE T
javid R. J4rosz, 11
/Managing Engineer

DRI:ht
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GEOTECHNICAL ENGINEERING/GEOLOGIC HAZARDS INVESTIGATION
PROPOSED SANTA FE ELEMENTARY SCHOOL
NEW CLASSROOM BUILDINGS AND PAVEMENT IMPROVMENTS
286 E. ORANGE AVENUE
PORTERVILLE, TULARE COUNTY, CALIFORNIA

INTRODUCTION

This report presents the results of our Geotechnical Engineering/Geologic Hazards Investigation for the
proposed Santa Fe Elementary School new classroom buildings and pavement improvements located at
286 E. Orange Avenue in Porterville, Tulare County, California. Discussions regarding site conditions
are presented herein, together with conclusions and recommendations pertaining to site preparation,
Engineered Fill, utility trench backfill, drainage and landscaping, foundations, concrete floor slabs and
exterior flatwork, retaining walls, and pavement design.

A site plan showing the approximate boring locations is presented following the text of this report. A
description of the field investigation, boring logs, and the boring log legend are presented in Appendix
A. Appendix A contains a description of the laboratory testing phase of this study, along with the
laboratory test results. Appendices B and C contain guides to earthwork and pavement specifications.
When conflicts in the text of the report occur with the general specifications in the appendices, the
recommendations in the text of the report have precedence.

PURPOSE AND SCOPE

This investigation was conducted to evaluate the soil and groundwater conditions at the site, to make
geotechnical engineering recommendations for use in design of specific construction elements, and to
provide criteria for site preparation and Engineered Fill construction.

Our scope of services was outlined in our proposal dated August 16, 2023 (KA Proposal No. 515-23)
and included the following:

e A site reconnaissance by a member of our engineering staff to evaluate the surface conditions at
the project site.

e A review of available data for evaluation of subsurface conditions at the project site. This
included review of a Geologic Hazard Report prepared by Enviro Assessment, P.C. dated July 1,
2013 (Project No. 2013-03-016).

e Aerial photograph interpretation.
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e A search of geologic and seismologic literature pertaining to the area of the site.
o Evaluation of potential geologic hazards.

e A field investigation consisting of drilling 7 borings to depths ranging from approximately 10 to
30 feet for evaluation of the subsurface conditions at the project site. Borings No. B-2 and B-5
were terminated due to refusal.

o Performing laboratory tests on representative soil samples obtained from the borings to evaluate
the physical and index properties of the subsurface soils.

e Evaluation of the data obtained from the investigation and an engineering analysis to provide
recommendations for use in the project design and preparation of construction specifications.

e Preparation of this report summarizing the results, conclusions, recommendations, and findings
of our investigation.

PROPOSED CONSTRUCTION

We understand that design of the proposed development is currently underway. Some of the final details
pertaining to the structures are unavailable. It is understood the building additions and pavement
improvements to Santa Fe Elementary School are in the design stages. The proposed improvements will
include two new classroom buildings, a new parking area, new drop off area, bus lane, and concrete
flatwork. The buildings will range from approximately 5,823 square feet (Building 700) to 10,354
square feet (Building 800). It is anticipated the buildings will be single- or two-story structures utilizing
conventional shallow foundations or mat foundations. Foundation loads are anticipated to be light to
moderate. On-site landscaping and paved areas are also planned to be associated with the project.

In the event these structural or grading details are inconsistent with the final design criteria, the Soils
Engineer should be notified so that we may update this writing as applicable.

SITE LOCATION. SITE HISTORY AND SITE DESCRIPTION

The proposed Santa Fe Elementary School two new classroom buildings, bus lane drop off, and parking
lot addition is located northeast of the intersection of E. Orange Avenue and S. Wallace Street in the
west and northwestern portion of the existing school site. The site address is 286 E. Orange Avenue in
Porterville, Tulare County, California (see Vicinity Map, Figure 1). The school site encompasses
approximately 13.5 acres and is comprised of seven school buildings, solar canopies, lawn and asphaltic
play areas, a vacant field, school garden, and asphaltic concrete parking lots. The proposed project areas
are bound to the north by a vacant field, lawn play area, chain linked fence, abandoned asphaltic
concrete road, an apartment complex, and a bike trail; to the east by school buildings, asphaltic concrete
and lawn play areas, a chain linked fence, and residential developments; to the west by residential
developments and E. Orange Avenue; and to the south by school buildings, E. Orange Avenue, and
residential developments. The central portion of the existing school site has a longitude 119.010017°
West and latitude 36.061100° North. The USGS “Porterville” topographic quadrangle map, dated 1993
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indicates that surface elevations in the vicinity of the site are on the order of 460 feet above mean sea
level. A major water course identified as the Tule River is located approximately 1,200 feet south of the
subject site. Other water courses in the area are the Porter Slough, which is piped under ground running
generally east to west along the northern portion of the school site; the Pioneer Ditch, located
approximately 1,800 feet north of the site; the Poplar Ditch, located approximately 2,000 feet south of
the site; and the Campbell-Moreland Ditch, located approximately 5,000 feet southeast of the site.

Site history was obtained by reviewing historical aerial photographs taken in 1934, 1937, 1940, 1952,
1957, 1963, 1969, 1972, 1984, 1994, 2006, 2009, 2012, 2016, and 2020. Review of the 1934 aerial
photograph indicates that the project site included a rail road line running northwest-southeast along the
western portion of the site. The remaining area of the site was mostly a vacant field with some sort of
structure being located in the southeast portion of the site. Orange Avenue was located along the
western edge of the property and a rural-residences and an agricultural field was located to the east.
Vacant land and a creek channel were located to the north of the site.

Review of the 1937 through 1940 aerial photographs indicate that the project site conditions appeared to
be relatively similar to that noted in the 1934 aerial photograph, with the structure in the southeast
portion of the site no longer appearing.

Review of the 1952 aerial photograph indicates that approximately 40 structures or housing units
appeared on the eastern portion of the site.

Review of the 1957 aerial photograph indicates that the site conditions appeared to be relatively similar
to that noted in the 1952 aerial photograph.

Review of the 1963 aerial photograph indicates that the 40 structures or housing units were removed and
a residential development appeared to the east.

Review of the 1969 aerial photograph indicates that the project site conditions appeared to be relatively
similar to that noted in the 1963 aerial photograph, with a few scattered trees appearing across the site.

Review of the 1972 through 1984 aerial photographs indicate that the site conditions appeared to be
relatively similar to that noted in the 1969 aerial photograph.

Review of the 1994 aerial photograph indicates that the rail road line appeared to be abandoned and
tracks removed. The creek to the north appeared to be channelized and an apartment complex and
shopping center also appeared to the north.

Review of the 2006 aerial photograph indicates that the rail road line was completely removed and a
school appeared. The school consisted of approximately six buildings, an asphaltic concrete parking lot
and play area, a grass play area, and a vacant field in the northwest portion.

Review of the 2009 aerial photograph indicates that the site conditions appeared to be relatively similar
to that noted in the 2006 aerial photograph, with an additional school building appearing on the east edge
of the site.

Krazan & Associates, Inc.
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Review of the 2016 aerial photograph indicates that the site conditions appeared to be relatively similar
to that noted in the 2012 aerial photograph, with solar panels appearing in the southwest parking lot area.

Review of the 2020 aerial photograph indicates that the site conditions appeared to be relatively similar
to that noted in the 2016 aerial photograph.

Presently, the site consists of Santa Fe Elementary School. The school site is comprised of seven school
buildings; solar canopies; lawn and asphaltic play areas; a vacant field and school garden; and asphaltic
concrete parking lots and bus lanes. Some previous disking or shallow surface grading operations have
been performed in the vacant field located in the northwest portion of the school property. The proposed
two new classroom buildings are going to be located in the existing school garden area and grass play
field in the northwestern portion of the school property. The proposed asphaltic concrete parking area,
drop off area, bus lane, and concrete flatwork areas are going to be located on the west and northwestern
portion of the school property. Buried utility lines are located along the edges of the site and extend into
the site.

The proposed building and pavement improvement areas are covered by a grass ball field, a disced
vacant field with sparse dry grass and weed growth, or asphaltic concrete. The surface soils have a loose
consistency. The site is relatively level with no major changes in grade. Approximately five feet of
relief exist across the site.

No evidence of surface faulting was observed on the property during our reconnaissance. No evidence
of slope failures or instabilities were observed on the subject property or adjoining properties.

GEOLOGIC SETTING

General

The subject property is located within the San Joaquin Valley portion of the Great Valley Geomorphic
Province of California. The Great Valley is bordered to the north by the Cascade and Klamath Ranges,
to the west by the Coast Ranges, to the east by the Sierra Nevada, and the south by the Transverse
Ranges. The valley formed by tilting of the Sierran Block with the western side dropping to form the
valley and eastern side being uplifted to form the Sierra Nevada. The valley is characterized by a thick
sequence of sediments derived from erosion of the adjacent Sierra Nevada to the east and the Coast
Ranges to the west. These sedimentary rocks are mainly Cretaceous in age. The depth of the sediments
varies from a thin veneer at the edges of the valley to depths in excess of 30,000 feet in the south and
50,000 feet in the north along the western edge of the valley. The subject site is approximately one mile
north of the Tule River.

A Regional Geologic Map and Local Geologic Map are presented on Figures 4 and 5, respectively.
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Lithology

According to California Geological Survey Mapping, Compilation by Matthews and Burnett (1965) the
surface deposits in the vicinity of the subject site are recognized as recent age alluvial fan sediments
derived from the western slopes of the Sierra Nevada and deposited by the Tule River. Geologic
materials in the vicinity of the site include Quaternary fan deposits consisting of unweathered gravels,
sands, silts, and clays deposited by the present-day stream, slough, and river systems along with
Pleistocene nonmarine deposits.

The subsurface information obtained in conjunction with the soil borings performed during previous
Geotechnical Engineering and Geologic Hazard Investigations indicate that the surface and near-surface
deposits at the subject site consist predominately of silty sands, sandy silts, and sands. Some of these
soils contain varying amounts of gravels. These observed deposits are consistent with those mapped in
the area, and are further described in soil profile section within this report.

Structure and Faults

The general area of the subject site is underlain by a momoclinal series of Cenozoic deposits dipping
gently to the southwest towards the center of the San Joaquin Valley. The contact between the Cenozoic
and basement rocks dips nearly 8 degrees southwest, or at a slightly greater inclination than does the on-
lapping homoclinal Cenozoic sequence. No active faults are mapped within the Porterville area, and
based on mapping and historical seismicity, the seismicity of the Porterville area is considered low by
the scientific community.

Adjacent to the San Joaquin Valley, the Sierra Nevada and Coast Ranges are geologically young
mountain ranges that possess active and potentially active fault zones. Major active faults and fault
zones occur at some distance to the east and west of the project site (see the Fault Map, Figure 6). Table
I1is a listing of significant active faults within 100 miles of the site.

Numerous active faults are present within the central Coast Ranges west of the site including the San
Andreas Fault located approximately 70 miles west of the subject site.

The San Andreas Fault is considered active and is of primary concern in evaluating seismic hazards
throughout California. The 684-mile-long San Andreas Fault zone is the principal element of the San
Andreas Fault system, a network of faults with predominately dextral strike-slip displacement that
collectively accommodates the majority of relative north-south motion between North American and
Pacific plates. The San Andreas Fault zone is considered to be the Holocene and historically active
dextral strike-slip fault that extends along most of coastal California from its complex junction with the
Mendocino fault zone on the north, southeast to the northern Transverse Range and inland to the Salton
Sea, where a well-defined zone of seismicity transfers the slip to the Imperial fault along a right-
releasing step (USGS 2006).

Two major surface rupturing earthquakes have occurred on the San Andreas Fault in historic time: the
1857 Fort Tejon and 1906 San Francisco earthquakes. Additional historic surface rupturing earthquakes
include the unnamed 1812 earthquake along the Mojave section and the northern part of the San

Krazan & Associates, Inc.
With Offices Serving the Western United States

01223164 Geo Haz Report (Santa Fe Elem. School)



KA No. 012-23164
Page No. 6

Bemardino Mountains section, and a large earthquake in the San Francisco Bay area that occurred in
1838 that was probably on the Peninsula section. Historic fault creep rates are as high as 32 millimeters
per year for the 82-mile-long creeping section in central California with creep rates gradually tapering to
zero at the northwestern and southeastern edge of the section.

One of the nearest seismotectonic sources is the Great Valley Fault Zone (Coast Ranges-Central Valley
boundary zone), located approximately 51 miles west of the site. The Great Valley Fault zone is the
geomorphic boundary of the Coast Ranges and the Central Valley and is underlain by a 300-mile long
seismically active fold and thrust belt that has been the source of recent earthquakes, such as the 1983
magnitude 6.5 Coalinga and the 1985 magnitude 6.1 Kettleman Hills earthquakes. Nearly the entire
thrust system is concealed or "blind". The basal detachment of this thrust system dips at a shallow angle
to the west. East-directed thrusting over ramps in the detachment and west-directed thrusting on
backthrusts are responsible for the uplift along the eastern range front of the Coast Ranges. Based on
earthquake focal mechanisms, movement on the thrust zone is generally perpendicular to the strike of
the geomorphic boundary and trend of the San Andreas Fault system. Shortening along the geomorphic
boundary is driven by a component of the Pacific-North American Plate motion that is normal to the
plate boundary. The Great Valley Fault zone is considered the dominant seismic feature with potential
for affecting the subject site.

The White Wolf Fault is located approximately 56 miles south of the subject site. The White Wolf Fault
is traceable in the southern San Joaquin Valley from Tehachapi Canyon southwestward along the base of
the northwest face of Bear Mountain to a point where it is lost beneath the alluvium near Wheeler Ridge.
A magnitude 7.7 earthquake occurred on this fault near Wheeler Ridge that affected Kern County and
surrounding areas. The ground ruptured in a generally discontinuous trend along most of the length of
the fault from Wheeler Ridge to Caliente. The maximum vertical displacement along the rupture
measured at roughly three feet. Surface cracks and evidence of lurching were observed for several miles
on each side of the fault as a result of this movement and numerous subsequent aftershocks.

Active and potentially active faults on the east side of the Sierra Nevada include the Sierra Nevada Fault
(located 56 miles east), the Independence Fault (located 58 miles east), and the Owens Valley Fault
(located 63 miles east). A number of other faults with related activity, including the Little Lake, Pleito,
Birch Creek, Hunter Mountain, Fish Slough, Deep Springs, and Hilton Creek faults, are associated with
potential volcanism in the Long Valley Caldera, the Mono Craters Caldera, and Inyo Craters. The
Owens Valley Fault was responsible for generating the 8+ magnitude earthquake occurring in 1872,

The Pond-Posa Creek Fault is located approximately 30 miles southwest of the subject site. The Pond-
Poso Creek Faults trends northwesterly for 35+ miles from the eastern margin of the valley to near the
center of the valley just southwest of Delano. Modern aseismic activity occurs on this fault along a 2.1-
mile-long surface scarp a few miles southwest of Delano. The activity is restricted to an area of land
subsidence caused by declines in groundwater levels. Although modern movement has been attributed
by some geologist to local tectonics, measurements of fault movement and corresponding groundwater
level support a relation between modern faulting and groundwater withdrawal. From February 1977 to
March 1979, the fault moved at monitored locations only during periods when the water table declined.
During periods of water table recovery, fault movement ceased.
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The eastern border of the southern San Joaquin Valley is cut by a series of en-eschelon range front
faults. These faults are mainly northwest trending normal faults, down dropped to the west and with a
near vertical dip. Three unnamed, northwest trending inferred faults are mapped approximately 1,500
feet east of the subject site, extending along the edge of the Foothills, from an area approximately 4
miles south of State Highway 190 to State Highway 201 near Dinuba. These faults are considered to be
pre-Quaternary faults or faults without recognized Quaternary displacement. These faults are not
necessarily inactive,

Further discussion relating to active faults in the region is presented in the Probabilistic Seismic Hazards
Analysis section of this report.

GEOLOGIC HAZARDS

Fault Rupture Hazard Zones in California

The Alquist-Priolo Geologic Hazards Zones Act went into effect in March, 1973. Since that time, the
act has been amended 10 times (Hart, 1994). The purpose of the Act, as provided in DMG Special
Publication 42 (SP 42), is to prohibit the location of most structures for human occupancy across the
traces of active faults and to mitigate thereby the hazard of fault-rupture." The act was renamed the
Alquist-Priolo Earthquake Fault Zoning Act in 1994, and at that time, the originally designated "Special
Studies Zones" was renamed the "Earthquake Fault Zones."

The subject site does not lie on a Fault Rupture Hazard Zones Map, and accordingly, the site is not
within a Fault-Rupture Hazard Zone. The nearest zoned fault is a portion of the Great Valley Fault
system located more than 51 miles west of the subject site.

Seismic Hazard Zones in California

In 1990, the California State Legislature passed the Seismic Hazard Mapping Act to protect public safety
from the effects of strong shaking, liquefaction, landslides, or other ground failure, and other hazards
caused by earthquakes. The Act requires that the State Geologist delineate various seismic hazards
zones on Seismic Hazards Zones Maps. Specifically, the maps identify areas where soil liquefaction and
earthquake-induced landslides are most likely to occur. A site-specific geotechnical evaluation is
required prior to permitting most urban developments within the mapped zones. The Act also requires
sellers of real property within the zones to disclose this fact to potential buyers. The area of the subject
site is not included on any of the maps released to date. It is not known whether the subject site will be
within a seismic hazard zone on a future map.

Historic Seismicity/Earthquake Epicenter Distribution

The Porterville area has historically experienced a low to moderate degree of seismicity. A listing of
historic earthquakes with magnitudes greater than 4.0 within approximately 50 miles (80 kilometers) of
the subject site was obtained from the comprehensive California Geological Survey computerized
earthquake catalog for the State of California, the Townley and Allen (1939) catalog and the U.S.
Geological Survey Earthquake Data Base System. In addition, a listing was obtained for all historic
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earthquakes with magnitudes greater than 5.0 within approximately 100 miles of the site. The listings
include the date, time, location, depth, magnitude, and intensity all recorded events within the search
radius between 1800 and 2021. A review of the literature for pre-1900 earthquakes (Toppozada, 1991)
does not reveal any significant recorded seismic events in the vicinity of the subject site prior to the
period covered by the above listing.

The historic earthquake listings are included in Appendix D. A plot of epicenters associated with
historic earthquakes in the region of the site with magnitudes greater than 5 is shown on Figure 8,
Epicenter Map. The earthquake data indicates that 45 events with magnitudes greater than 4.0 occurred
within 50 miles of the subject site between 1800 and 2021. The data indicates that 124 events exceeded
magnitudes 5.0 within 100 miles of the subject site. The nearest listed magnitude 5.0 event occurred
approximately 10.7 miles from the site’in 1915 with a magnitude of 5.0. Four of the listed earthquakes
with magnitudes greater than 4.0 occurred within 25 miles of the site. Numerous earthquakes are listed
with magnitudes between 5.0 and 6.0 beyond about 50 miles of the site. Twenty events were recorded
with magnitudes greater than 6.0 within 100 miles of the site.

The geologic literature indicates that groundshaking of VII intensity (Modified Mercalli Scale) was felt
in Porterville from the 1872 Owens Valley Earthquake. This is the largest known earthquake event to
have affected the Porterville area. The most recent earthquake significant to the Porterville area, was the
Coalinga seismic event which occurred on May 2, 1983 within the Coast Ranges-Sierran Block
Boundary Seismotectonic structure. The Coalinga seismic event had a magnitude of Mw 6.5. The initial
shock had a Modified Mercalli Intensity of V in the Porterville area. This earthquake and aftershocks
had a substantial affect on the Porterville area but no damage, either architectural or structural, was
reported in the area of the subject site.

Geologic Subgrade

Information obtained from the geologic literature, as well as data from the above-described site
exploration, indicate the general soil profile at the site consists predominately of loose to dense silty
sands, sandy silts, and relatively clean sands. Some of these soils contained varying amounts of gravels.
These younger soils are underlain at depth by very dense decomposed granite and granitic rock.
Assuming that any loose surface soil and fill materials on the site are removed and recompacted as
recommended in our Geotechnical Engineering Investigation, the geologic subgrade of the site can be
conservatively approximated as “stiff soil”. A Joyner-Boore Class C subgrade classification is
considered appropriate for the soil profile and corresponds with a National Earthquake Hazard
Reduction Program (NEHRP) (BSSC, 1994) Site Class D. The site class definition from the 2022
California Building Code that is most consistent with the site conditions is Site Class D.

Soil Liguefaction

Soil liquefaction is a state of soil particles suspension caused by a complete loss of strength when the
effective stress drops to zero. Liquefaction normally occurs in soils such as sand in which the strength is
purely friction. However, liquefaction has occurred in soils other than clean sand. Liquefaction usually
occurs under vibratory conditions such as those induced by seismic event.
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To evaluate the liquefaction potential of the site, the following items were evaluated:
1 Groundwater depth;
2) Soil type;
3) Relative density;
4) Initial confining pressure;
5) Intensity and duration of groundshaking.

The soils encountered within a depth of 29 feet on the project site predominately consist of loose to
dense silty sands, sandy silts, silty sand/sands, and sands. Some of these soils contained varying
amounts of gravels. Dense to very dense gravelly sand with trace cobbles was encountered at depths of
approximately 23 to 24 feet below site grade. Groundwater was encountered within at a depth of 20 to
24 feet during our subsurface exploration. Available groundwater data was gathered from the California
Department of Water Recourses and indicates that groundwater depth has been as shallow as 10.2 feet
within approximately one mile of the project site vicinity. Well site code No. 360503N1190242W001 is
located approximately 1.1 miles to the southwest of the site and a reading on February 4% of 1964
showed that ground surface elevation to water surface elevation was measured at 10.2 feet.

The potential for soil liquefaction during a seismic event was evaluated using the LIQUEFYPRO computer
program (version 5.8h) developed by CivilTech Software. For the analysis, a maximum earthquake
magnitude of 6.21 was used. A peak horizontal ground surface acceleration of 0.339g was considered
conservative and appropriate for the liquefaction analysis. A groundwater depth of 10.2 feet was used
for the analysis. The analysis indicates that the on-site soils are considered to be slightly to moderately
liquefiable with factors of safety ranging from 0.45 to 5.0. The analysis indicates that the total and
differential seismic induced settlement is not anticipated to exceed 3% inches and 2 inches, respectively.
The differential settlement is estimated over a horizontal distance of 100 feet. Accordingly, the
liquefaction potential at the site is considered moderate and the anticipated settlements should be
considered in the project design.

Based on our analysis, liquefaction is considered a viable geologic hazard at the subject site.

Seismic Settlement

One of the most common phenomena during seismic shaking accompanying any earthquake is the
induced settlement of loose unconsolidated soils. Based on the nature of the subsurface materials, the
plan to excavate and recompact the upper soils and any loose fill soils within the proposed building areas
and the relatively low to moderate seismicity of the region, we would not expect seismic settlement or
lateral spread to represent a significant geologic hazard to the site provided that the recommendations of
our referenced Geotechnical Engineering Investigation are followed.
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The estimated seismic settlement was determined at the site using the settlement analysis method by
Tokimatsu/Seed and Modify Stark/Olsen (1987). The results of the settlement analysis are included as
follows:

Seismic Settlement (inches)
Range of Design for
Saturated Unsaturated Total Differential Differential
Location Settlement | Settlement Settlement Settlement |  Settlement
2 Inches in
B2 2.95 0.08 3.03 | 1.513to 1.99? 100 Feet

The above settlement values were determined at a specific boring location. The consolidated settlement
(under static load of specific structures) and differential settlement (per specified length in building area)
are indicated in the Foundations section of this report. However, the project’s Structural Engineer
should consider the estimated settlements when designing the foundations for the proposed structures.

The native soils within the project site are not conducive to hydrocollapse due to the relatively medium
dense soil conditions, low void-ratio, and moderate to high penetration resistance measured. Any loose
fill material at the site could be vulnerable to hydrocollapse. However, it is recommended the loose soils
and fill material be moisture-conditioned and recompacted. Therefore, the structure will not be
vulnerable to hydrocollapse. In addition, this hazard can be mitigated by following the design and
construction recommendations of current and future Geotechnical Engineering Investigations (over-
excavation and rework of any loose soils and/or uncertified fill materials).

The potential for lateral spreading was evaluated using the “Revised Multilinear Regression Equations
for Predication of Lateral Spread Displacement” by Youd, Hansen, Corbett and Bartlett (2002). Based
on a lack of shallow liquefiable soils within the subject site, more than 300 feet distance of proposed
structures from the Porter Slough and Tule River, and a lack of saturated cohesionless sediments with
(N1)eo less than 15, the site is not likely subject to lateral spreading hazards.

Subsidence Due to Fluid Withdrawal

Portions of California, such as the San Joaquin Valley have been subject to land subsidence due to fluid
withdrawal (groundwater and petroleum). However, the area of the subject site is not known to be
subject to such subsidence hazards.

Expansive Soils

The surface and near-surface soils observed on the site surface consist of silty sands, clayey sands, sandy
silts and sands. These materials are considered to have a low expansion potential. Recommendations
are provided in the Site Preparation section of this report to mitigate expansive soils.
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Inundation Hazards

A review of Federal Emergency Management Agency (FEMA) Flood Insurance Mapping for the area of
the subject site (Community Panel Numbers 06107C1634E and 06107C1642E) indicates that the subject
site is located within both a Special Flood Hazard Areas Inundated by 1% and a 0.2 % annual chance
flood hazard (refer to Flood Map, Figure 11).

An inundation hazard of the site would be likely do to the fact that Schafer Dam (Lake Success) is
located 4.7 miles east of the site on the Tule River. The elevation difference of the Tule River bottom
near the site is approximately 15 feet below the site elevation and is located approximately 1,200 feet
north of the Tule River. (refer to Inundation Map, Figure 12).

Tsunamis and Seiches

A tsunami is a series of ocean waves generated in the ocean by an impulsive disturbance. Due to the
inland location of the subject site, tsunamis are not considered a threat to the site. Seiches are standing
waves in a body of water such as a lake or reservoir. Because such a body of water is not located near
the site, seiches are not anticipated to affect the subject site.

Slope Stability and Potential for Slope Failure

Due to the generally flat-lying nature of the site and surrounding areas, problems from landslides are not
anticipates to affect this site.

Volcanic Hazards

The subject site is not within an area known to be affected by volcanic hazards (Miller, 1989, USGS
Bulletin, 1847).

County Seismic Safetv Element

Documentation and mapping included in the Health and Safety Element of the City of Porterville County
General Plan, dated 2021, were reviewed. The seismic information contained within the Safety
Elements is somewhat dated and or generalized and is superseded by more recent information and
analyses described herein. The referenced documents generally indicate that the site area is subject to
relatively low to moderate seismicity and related hazards.

FIELD AND LABORATORY INVESTIGATIONS

Subsurface soil conditions were explored by drilling 7 borings to depths ranging from approximately 10
to 30 feet below existing site grade, using a truck-mounted drill rig. Some of the borings were
terminated due to auger refusal in cobble. In addition, 2 bulk subgrade samples were obtained from the
site for laboratory R-value testing. The approximate boring and bulk sample locations are shown on the
Site Geologic Map, Figure No. 2. During drilling operations, penetration tests were performed at regular
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intervals to evaluate the soil consistency and to obtain information regarding the engineering properties
of the subsoils. Soil samples were retained for laboratory testing. The soils encountered were
continuously examined and visually classified in accordance with the Unified Soil Classification System.

Laboratory tests were performed on selected soil samples to evaluate their physical characteristics and
engineering properties. The laboratory testing program was formulated with emphasis on the evaluation
of natural moisture, density, gradation, shear strength, consolidation potential, R-value and moisture-
density relationships of the materials encountered. In addition, chemical tests were performed to
evaluate the soil cement reactivity. Details of the laboratory test program and results of the laboratory
tests are summarized in Appendix A. This information, along with the field observations, was used to
prepare the final boring logs in Appendix A.

SOIL PROFILE AND SUBSURFACE CONDITIONS

Based on our findings, the subsurface conditions encountered appear typical of those found in the
geologic region of the site. In the proposed building areas, Borings No. B-4 and B-5 contained
approximately 2 to 4 feet of fill material. In Borings No. B-1 and B-3 within the proposed asphaltic
concrete pavement improvement areas, the pavement section consisted of approximately 3 to 4 inches of
asphaltic concrete pavement underlain by 3 to 4 inches of aggregate base. The pavement section was
underlain by approximately 2 to 7 feet of fill material. The fill material predominately consisted of silty
sand, sandy silt, and clayey sand. Some of these soils contained varying amounts of gravel. The
thickness and extent of fill material was determined based on limited test borings and visual observation.
Thicker fill may be present at the site. Limited testing was performed on the fill soils during the time of
our field and laboratory investigations. The limited testing indicates that some compaction effort was
applied to the fill material at the time of placement.

The upper soils within the other 3 borings predominately consisted of approximately 6 to 12 inches of
very loose silty sand. These soils are disturbed, have low strength characteristics and are highly
compressible when saturated.

Below the fill and loose surface soils, approximately 2 to 3 feet of loose to medium dense silty sand,
silty sand/sand, and sand were encountered. Some of these soils contained varying amounts of gravels.
Field and laboratory tests suggest that these soils are moderately strong and slightly compressible.
Penetration resistance ranged from 13 to 21 blows per foot. Dry densities ranged from 97 to 112 pef.
Representative soil samples consolidated approximately 1% to 2% percent under a 2 ksf load when
saturated.

Below 4 to 7 feet, layers of predominately loose to dense silty sand, silty sand/sand, and sand were
encountered. Some of these soils contained varying amounts of gravels and/or cobbles. Field and
laboratory tests suggest that these soils are moderately strong and slightly compressible. Penetration
resistance ranged from 6 to 44 blows per foot. Dry densities ranged from 97 to 126 pcf. Representative
soil samples consolidated approximately 1 to 2 percent under a 2 ksf load when saturated.
Representative samples of these soils contained approximately 2 to 40 percent fines. These soils had
similar strength characteristics as the upper soils and extended to the termination depth of our borings.
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For additional information about the soils encountered, please refer to the logs of borings in Appendix
A.

GROUNDWATER

Test boring locations were checked for the presence of groundwater during and immediately following
the drilling operations. Free groundwater was encountered within a depth of 20 to 24 feet below site
grade. Review of the Department of Water Resources groundwater level readings from September 1961
to March 2018 indicates that the historic high groundwater within the project site and vicinity ranged
from 10.7 to 80.8 feet below site grade. Groundwater information was obtained from 4 groundwater
wells located within approximately 1.1 miles of the subject site (Well Site Code:
360503N1190242W001, 360712N1190155W001, 360606N1190028W001 and 360511N1190228W001.

It should be recognized that water table elevations may fluctuate with time, being dependent upon
seasonal precipitation, irrigation, land use and climatic conditions, as well as other factors. Therefore,
water level observations at the time of the field investigation may vary from those encountered during
the construction phase of the project. The evaluation of such factors is beyond the scope of this report.

CONCLUSIONS AND RECOMMENDATIONS

Based on the findings of our field and laboratory investigations, along with previous geotechnical
experience in the project area, the following is a summary of our evaluations, conclusions, and
recommendations.

Administrative Summary

In brief, the subject site and soil conditions with the exception of the fill material, loose surface soils,
potential settlement associated with a seismic event, and existing development, appear to be conducive
to the development of the project. The surface soils are disturbed, have low strength characteristics, and
are highly compressible when saturated. Accordingly, it is recommended that the surface soils be
recompacted. This compaction effort should stabilize the surface soils and locate any unsuitable or
pliant areas not found during our field investigation.

Previous grading operations have been performed within the project site and vicinity associated with the
existing and surrounding developments. In the proposed building areas, approximately 2 to 4 feet of fill
material was encountered within Borings No. B-4 and B-5. In Borings No. B-1 and B-3 within the
proposed asphaltic concrete pavement improvement areas, the pavement section was underlain by
approximately 4 to 7 feet of fill material. The fill material predominately consisted of silty sand, sandy
silt, and clayey sand. Some of these soils contained gravel. The thickness and extent of fill material was
determined based on limited test borings and visual observation. Thicker fill may be present at the site.
Limited testing was performed on the fill soils during the time of our field and laboratory investigations.
The limited testing indicates that some compaction effort was applied to the fill material at the time of
placement. It is recommended that fill soils which are not properly compacted and certified be
excavated and stockpiled so that the native soils can be properly prepared. Preliminary testing indicates
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the fill material will be suitable for reuse as Engineered Fill, provided it is cleansed of excessive
organics, debris, and fragments larger than 4 inches in maximum size. Prior to backfilling, Krazan &
Associates, Inc. should inspect the bottom of the excavation to verify no additional removal is required.

The site is located within an elementary school campus. The proposed development areas presently
consist of an asphaltic concrete parking lot, concrete and grass garden area, grass play field, and a vacant
disced field. Associated with these developments may be buried structures, such as utility lines and
irrigation lines that may extend into the project site. Any surface or buried structures, including
pipelines or loosely backfilled excavations, encountered during construction should be properly removed
and/or relocated. It is suspected demolition of the existing structures will disturb the upper soils. The
resulting excavations should be cleaned to firm native ground and backfilled with Engineered Fill.
Disturbed areas caused by demolition activities should be removed and/or recompacted.

Based on the soil liquefaction analysis performed within the site, the estimated total seismic-induced
seftlement is less than 3% inches. Differential settlement caused by a seismic event is estimated to be
less than 2 inches. The anticipated differential settlement is estimated over a horizontal distance of 100
feet. The seismic settlements would develop if liquefaction of the underlying saturated subsoils were to
occur during a seismic event. If these potential movements are not tolerable, mitigation measures are
recommended to reduce structural damage due to soil liquefaction. Recommendations for structural
slabs and geogrid reinforced soil are provided in the report.

Several trees are located throughout the site. If not utilized for the proposed development, tree removal
operations should include roots greater than 1 inch in diameter. The resulting excavations should be
backfilled with Engineered Fill compacted to a minimum of 90 percent of maximum density based on
ASTM Test Method D1557.

Sandy and gravelly soil conditions were encountered at the site. These cohesionless soils have a
tendency to cave in trench wall excavations. Shoring or sloping back trench sidewalls may be required
within these sandy and gravelly soils.

After completion of the recommended site preparation, the site should be suitable for shallow footing
support. The proposed structure footings may be designed as conventional spread or continnous footings
with an allowable bearing pressure of 2,500 psf for dead-plus-live loads. Conventional footings should
have a minimum embedment of 18 inches. As an alternative, the structure may be supported on a post-
tension or mat foundation designed to withstand the estimated seismic settlements. Recommendations
regarding post-tension, structural slab, or mat foundations are provided in the Foundation section of this
report.

Groundwater Influence on Structures/Construction

Groundwater was encountered at approximately 20 to 24 feet below the site surface in Borings No. B-2,
B-5, and B-7. Based on our findings and historical records, it is not anticipated that groundwater will
not rise within the zone of structural