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EXECUTIVE SUMMARY

Thisreport presentsthe results of ageotechnical engineeringinvestigation for aproposed solar array
at the County of Los Angeles High Desert Expansion site at 45100 60™ Street West in Lancaster,
Cdlifornia

The subject site consistsof an areaof vacant |and between the existing MiraLomaDetention Center,
Los Angeles County Challenger Memorial Camps and the California State Prison, Los Angeles
County. Anexisting ground mounted solar power systemislocated between theexisting MiraLoma
Detention Center and Los Angeles County Challenger Memorial Camps. Six (6) new solar arrays
wereoriginally planned on the north, west, southwest, and south sides of the existing ground mount
solar system; however, arevised site plan sent to our firm on February 17, 2021 indicated that other
areas located further southwest and also southeast of the existing ground mount system are also
being considered for new solar arrays. The areaof the proposed solar arraysbeing considered for the
site are shown on Drawing No. 2 in Appendix A. The size of the entire site, was estimated to be
about 89 +/- acres.

The ground surface was generally covered with dried grasses and low lying brush at the time of our
investigation. However, someareasincluded gravel roads, roads covered with asphalt grindings, and
someunpaved roadstraversing portions of thesite. Inaddition, some stockpilesof asphalt, concrete,
mulch, treetrimmings, debris and soilswere noted withinthesite. A group of trash binswere noted
adjacent to severa stockpiles of soil and debris on thewest side of the existing solar array. One soil
stockpile of fill was about 160 to 225 feet wide and about 930 feet long and had amaximum height
of about 4 to 5 feet. Scattered debris was also noted across the site and included pipes, wood,
concrete, brick, asphalt, plastic, a shopping cart, atrailer, and glass bottles.

Ingeneral, the subsurface soilsencountered in the soil boringsdrilled for thisinvestigation consisted
of lean clays, lean clays with sand and sandy lean clays; while some of the borings encountered
discontinuous, interbedded layersof clayey sands, silty sands, sandy siltsor siltswith sand, fat clays,
with interbeds of poorly graded sands, and well graded sands with silt extending to the maximum
depth explored, about 16%2 feet BSG.

Fill soilswere encountered in several of the borings to depths ranging from about 1% feet BSG to
3%2feet BSG. Borings B-13/B-13A encountered fillsextending to about 2to 2%2feet BSG feet BSG
and also to a depth of about 2% feet BSG in backhoe pit BP-12 (refer to Appendix G for backhoe
pit locations and |ogs) which was excavated about 44 feet west of boring B-13. In addition, borings
B-21/B-21A and severa of the backhoe pits excavated around B-21/B-21A encountered fills as
extending to depths of as much asabout 13%feet BSG. Thefill soils contained asignificant amount
of debris in borings B-21/B-21A, backhoe pit BP-15 (adjacent to B-21) and backhoe pit BP-12
(excavated about 44 feet west of boring B-13).

It should also be noted that soil sampleswith varying degrees of cementation were noted in severa
of the borings at depths ranging from about 2 to 5 feet BSG. Dueto the cemented nature of the soils
encountered in some of the boringswith high standard penetration test resistance N-values, driving
small diameter solar post/piles should anticipateincreased resistancein someareas. Predrilling may
be necessary to install the solar posts.

Historically, the site areawhere the on-site solar array exists and the surrounding vacant land where
the solar array expansion is planned was formerly an airfield (War Eagle Field). The airfield was
deactivated on October 1, 1945, and the land was|ater bought by Los Angeles County. Theairfield
was converted to a detention facility, and it continues to be used for that purpose. Due to the
previous site uses, during installation of the proposed solar array, there is potential to encounter
buried obstructions/remnants of the former devel opment. Thiswasevident in eight (8) of thetwelve
(12) backhoe pitsexcavated around B-13/B-13A which encountered a1-inchto 1v2-inchthick buried
asphalt layer about 8 to 12 inches below the ground surface (refer to Appendix G).



EXECUTIVE SUMMARY (Continued)

As part of the site preparation, undocumented fills extending deeper than 2 feet BSG should be
removed and the excavations backfilled with engineered fill. Fill soils extending deeper than 2 feet
BSG were encountered around borings B-21/B-21 and the backhoe pits excavated around these
borings, aswell as backhoe pit BP-12 (refer to the boring logsin Appendix B and the supplemental
report in Appendix G for depth of fill encountered). In addition, one soil stockpile of fill was about
160 to 225 feet wide and about 930 feet long and had a maximum height of about 4 to 5 feet in the
added scope of work arealocated in the southeast portion of the site. Thesefillswill be required to
beremoved. Inaddition, any unsuitable debris encountered in the fill stockpile should be removed
from the site and not mixed with soilsto be reused as engineered fill. If improvements are planned
intheareaswheredebrisfillswereencountered, the debrisfill materialsencountered in backhoe pits
BP-12 and BP-15 (refer to supplemental report in Appendix G) and Borings B-21/21A should be
removed and replaced with on-site soils that are free of debris or replaced with a clean import fill
meeting the recommendations of Section 8.4. Debrisfills may be encountered in other areas of the
site that were not explored. If additional debris fills/unsuitable materials are encountered during
grading or construction, these materials should also be removed.

Some stockpiles of asphalt, concrete, mulch, tree trimmings, debris and soils were noted within the
site. A group of trash bins were noted adjacent to several stockpiles of soil and debris on the west
side of the existing solar array. Thus, substantial clearing/removal of debriswill be required.

An expansion index (El) test indicated the near surface soils have avery low to medium expansion
potential. Thus, expansive soils are considered to have an impact to the site. Asaresult, thisreport
recommends that the proposed equipment pads be supported on a minimum of 18 inches of
aggregate base over moisture conditioned and compacted subgrade soils prepared as recommended
in this report.

Atthetimeof thefield investigation (April 12 through 16, 2021), groundwater was not encountered
in test borings drilled to the maximum depth of about 16%2 feet BSG.

Based onthe Flood Insurance Rate M apsdistributed by the Federal Emergency Management Agency
(Community Panel number 06037C0405F), the northern and southwestern portions of the site are
located in Zone X (areas determined to be outside the 0.2 percent annual chance flood plain).
However, the southern and southeastern portions of the site are located in Zone X with a dotted
pattern (areas of 0.2 percent annua chance flood; areas of 1 percent annual chance flood with
average depths of lessthan 1 foot or with drainage areas less than 1 square mile; and areas protected
by levees from 1 percent annual chance flood).

This executive summary should not be used for design or construction and should be reviewed in
conjunction with the attached report.
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GEOTECHNICAL ENGINEERING INVESTIGATION
PROPOSED GROUND MOUNTED SOLAR ARRAY
COUNTY OF LOSANGELESHIGH DESERT EXPANSION
45100 60™ STREET WEST
LANCASTER, CALIFORNIA

Project Number: E468R6.01

1.0 INTRODUCTION

We are pleased to submit this geotechnical engineering investigation report conducted for the
proposed ground mounted solar array planned at the County of Los Angeles High Desert Expansion
Site at 45100 60" Street West in Lancaster, California. Moore Twining Associates, Inc. (Moore
Twining) was authorized to conduct this investigation by Sunpower Corporation.

The contents of this report include the purpose of the investigation and the scope of services
provided. The existing site features and anticipated construction are discussed. In addition, a
description of theinvestigative procedures used and the subsequent findings obtained are presented.
Finally, the report provides general conclusions and related recommendations. The report
appendices contain the drawings (Appendix A); the logs of borings (Appendix B); the results of
laboratory tests (Appendix C), the results of the field resistivity testing (Appendix D), Flood
Insurance Rate Map Community Panel number 06037C0405F (Appendix E), a Photographic Log
(Appendix F), and a Supplementa Backhoe Pit Investigation report (Appendix G).

The Geotechnical Engineering Division of Moore Twining, headquartered in Fresno, California,
performed the investigation.

20 PURPOSE AND SCOPE OF INVESTIGATION

2.1 Purpose: The purpose of this investigation was to conduct a field exploration and
laboratory testing program, eval uate the data collected during thefield and | aboratory portions of the
investigation, and provide the following in accordance with the requirementsincluded in the Scope
of Work for Geotechnical Services, identified by Item Number 501850 Rev N:

211 A description of general subsurface soil conditions encountered;

2.1.2 Foundation design parameters including soil bearing capacity, estimated
settlement, and lateral resistance;

2.1.3 A description of the genera drainage capacity of the near surface soils;

2.1.4 A description of the geologic setting and a description of potential geologic
hazards in accordance with the Sunpower Scope of Work based on literature
review: fault surface rupture, liquefaction potential, seismicaly induced
settlement, lateral spreading, other seismic related hazards, slope stability,
erosion, flooding, frost heave, and expansive or collapsible soils. The
geologic hazards discussed in this report were only intended to satisfy the
Sunpower Scope of Work for Geotechnical Services, identified by Item
Number 501850 Rev N;

2.1.5 Sitepreparation and engineeredfill recommendationsfor shallow foundations
and equipment pads for the solar power project;
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2.1.6 Presentation of seismic coefficients in accordance with the 2019 CBC,;

217
218
219

Preliminary evaluation of soil corrosivity and sulfate attack potential;
Recommendations for earth or gravel maintenance roads,

Presentation of |aboratory thermal resistivity test results; and

2.1.10 Final test boring logs and laboratory test results.

This report is provided specifically for the proposed improvements described in the Anticipated
Construction section of this report. The purpose of our investigation was to provide geotechnical
engineering parameters for use in design of foundations, slabs-on-grade and preparation of related
construction documents. Thisinvestigation did not includein-place density tests, an environmental
investigation, corrosion engineering, or an environmental audit.

2.2 Scope: Our proposal, dated August 31, 2020, outlined the scope of our services. The
actions undertaken during the investigation are summarized as follows:

221

222

2.2.3

The Scope of Work requested by Sunpower, identified by Item Number
501850 Rev N, was reviewed.

The Array Layout plan provided by Sunpower, last revision with added scope
areas sent to our firm on February 17, 2021, was reviewed. This plan is
referred to, hereinafter, asthe Site Plan.

The following previous geotechnical reports were reviewed:

Geotechnical Engineering and Engineering Geologic Evaluation Report,
Solar Energy Project, 45100 60™ Street West, Lancaster, California,” dated
February 21, 2011, prepared by Twining Laboratories

Supplemental Geotechnical Investigation, Proposed Solar Power Facilities,
High Desert Complex Solar Farm, County of Los Angeles, 45100 N. 60™
Street, Lancaster, California,” dated October 13, 2011, prepared by
Geotechnical Professionals, Inc. (GPI)

A “Response to County Comments on Geotechnical Report, Proposed High
Desert Complex Solar Farm, County of Los Angeles, 45100 N. 60" Street,
Lancaster, California,” dated October 13, 2011, prepared by GPI, was
reviewed.

Geotechnical Engineering Investigation, Proposed Buildingsand Renovations
for Health Care Facility Improvement Program, California Department of
Corrections and Rehabilitation, California State Prison, 44750 60™ Street
West, Lancaster, Los Angeles County, California,” dated October 23, 2013,
prepared by Moore Twining Associates, Inc.

Geotechnical Engineering and Geologic Hazards Investigation, Proposed
M edi cation Distribution Room Additionsto Housing Unit D3 and D4, Health
Care Facility Improvement Program, California Department of Corrections
and Rehabilitation, California State Prison Los Angeles County, 44750 60™
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Street West, Lancaster, Los Angeles County, California,” dated July 31,
2019, prepared by Moore Twining Associates, Inc.

2.24 A report entitled, “Phase | Environmental Site Assessment-Draft, 5300 W
Avenue |, Lancaster, California 93536,” prepared by WSP, dated April 30,
2021, provided by Mr. Tim Christman (Sunpower), was reviewed.

2.2.5 Severd historical topographic mapswerereviewedfor thesubject siteand are
discussed in the Site History and Previous Studies section of thisreport. In
addition, Mr. Tim Christman (Sunpower) provided a “High Desert
Topographic Survey” for our review, prepared by Vara 3D Geospatia
Solutions, dated May 2021.

2.2.6 The Seismic Hazard Zone Report for the Lancaster West 7.5-Minute
Quadrangle, Los Angeles County, California, dated 2005, prepared by the
California Geological Survey, was reviewed. In addition, the Earthquake
Zonesof Required Investigation, Lancaster West Quadrangl e, dated February
11, 2025, was a so reviewed for mapped liquefaction hazard zones.

2.2.7 Boring permit No. SR0242712 was obtained from the Los Angeles County
Department of Environmental Health, Drinking Water Program.

2.2.8 A site reconnaissance and subsurface exploration were conducted.

229 Laboratory tests were conducted to determine selected physical and
engineering properties of the subsurface materials encountered.

2.210 Mr. Tim Christman (Sunpower Corporation) was consulted during the
investigation.

2.2.11 The data obtained from the investigation were evaluated to develop an
understanding of the subsurfacesoil conditionsand the engineering properties
of the subsurface materials encountered.

2.2.12 Thisreport was prepared.

30 BACKGROUND INFORMATION

Thesitedescription, si history and previous studies and the anti cipated construction are summarized
in the following subsections.

3.1 Site Description: The subject site consists of an area of vacant land between the
existing Mira Loma Detention Center, Los Angeles County Challenger Memorial Camps and the
California State Prison, Los Angeles County. An existing ground mounted solar power system is
located between the existing Mira Loma Detention Center and Los Angeles County Challenger
Memorial Camps. Six (6) new solar arrays were originally planned on the north, west, southwest,
and south sides of the existing ground mount solar system; however, arevised site plan sent to our
firm on February 17, 2021 indicated that other areas |ocated further southwest and a so southeast of
the existing ground mount system are also being considered for new solar arrays. The general site
location isidentified on Drawing No. 1in Appendix A. The areaof the proposed solar arrays being
considered for the site are shown on Drawing No. 2 in Appendix A. Thesize of theentiresite, was
estimated to be about 89 +/- acres.
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The genera site areais bounded to the north by West Avenue |, to the west by the existing Mira
L.oma Detention Center and 60™ Street West beyond, to the south by the California State Prison, Los
Angeles County and West Avenue J beyond, and to the east by the Los Angeles County Challenger
Memoria Y outh Camps and 50™ Street West beyond.

The ground surface was generally covered with dried grasses and low lying brush at the time of our
investigation. However, someareasincluded gravel roads, roadscovered with asphalt grindings, and
some unpaved roadstraversing portionsof thesite. Inaddition, somestockpilesof asphalt, concrete,
mulch, tree trimmings, debris and soilswere noted withinthesite. A group of trash binswere noted
adjacent to several stockpiles of soil and debrison thewest side of the existing solar array. One soil
stockpile of fill was about 160 to 225 feet wide and about 930 feet long and had a maximum height
of about 4 to 5 feet. Borings B-25 and B-28 were drilled on top of this stockpile and encountered
about 3to 3v2feet of fill. Scattered debriswas also noted across the site and included pipes, wood,
concrete, brick, asphalt, plastic, a shopping cart, atrailer, and glass bottles.

Small concrete pads were noted south of the youth center from a previous site use.

A water well was located in afenced area just outside the northeast corner of the California State
Prison, just west of boring B-32, and also in the easternmost portion of the site, just southeast of
boring B-25. Remnants of a concrete slab were noted just outside the southwest corner of the Los
Angeles County Challenger Memoria Y outh Camps and just north of boring B-21.

A drainage swale, about 3 to 4 feet in depth, was noted on the south side of the existing solar array,
and portions of this drainage were filled with tree trimmings. Another drainage swale, about 3 to
4 feetin depth, was also noted on the north side of the existing solar array. Underground stormdrain
pipes appeared to exist to connect the existing drainage swales on site.

A signindicating, “Leach Field, Pipe Termination,” was noted in the southwest portion of the site,
between borings B-34 and B-35. Thus, it is possible that a septic system with aleach field exists
somewhere in the triangular-shaped area in the southwestern portion of the site.

Severd of the features described in this Site Description section are shown on Drawing No. 3 in
Appendix A. Inaddition, aphoto appendix depicting some of the existing site conditionsisincluded
in Appendix F of this report.

Wood power poles were noted trending in an east to west orientation from the just outside the
northeast corner of the California State Prisonto the eastern side of the site, near borings B-25, B-28,
B-29, and B-32. Inaddition, wood power poleswerelocated in anorth to south orientation (trending
between B-22/B-23 and B-28/B-29) from the south side of the Los Angeles County Challenger
Memoria Y outh Campsto the aforementioned power polesthat trend in an east to west orientation.

Underground utility lines such as water, electric, and telecommunications were noted in various
portions of the site.

Sunpower provided a “High Desert Topographic Survey”, prepared by Vara 3D Geospatial
Solutions, dated May 2021. Thistopographic survey indicatesthesiterangesin elevation from about
2,340 feet above mean sea level (AMSL) in the eastern portion of the site, just south of the Los
Angeles County Challenger Memorial Camps, to about 2,348 feet AMSL in the southwest portion
of the site, just north of the California State Prison, Los Angeles County.
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It should also be noted that an off-site ponding basin, about 24 feet deep, exists on the east side of
the rectangul ar-shaped added scope area as shown on Drawing No. 2 in Appendix A. Based on our
review of the High Desert Topographic Survey, prepared by Vara 3D Geospatia Solutions, dated
May 2021, the side slope of the basin appears to have a height of at least about 24 feet and an
inclination of about 3 Horizontal to 1 Vertical (3H:1V).

3.2  SiteHistory: Thefollowing historical information isbased on our review of readily
available on-line aerial imagery from between December 1985 and July 2017, and based on our
discussions with Mr. Oscar Rodriguez (on-site contact during our field exploration). Based on
discussions with Mr. Rodriguez, the vacant land areas where the solar arrays are planned was
previously known as War Eagle Field and was used asatraining facility during World War 11 for the
Royal Air Forceand Canadian Air Forceaspart of theU.S. Army Air ForceWest Coast facility. Mr.
Rodriguez said the facility was built in 1941 and de-activated in 1945 to 1946. Online research
regarding War Eagle Field indicated: “War Eagle Field is aformer airfield located in the Mojave
Desert, about 5-mile west of Lancaster, California. Polaris Flight Academy, which opened on the
field’s ground on July 15, 1941, trained cadets for the Royal Air Force and the Royal Canadian Air
Force. The airfield had two hard-surface bituminious runways, one of 3,100 feet aligned NE/SW
and the other of 2,950 feet aligned E/W. After the Japanese attack of Pearl Harbor, the flight school
began training cadetsfor the United States Army Air Forceson July 28, 1942, being operated by the
PolarisFlight Academy asacontract basic flying school (phase 1). In 1944, theflight school changed
its name to Mira Loma Flight Activity. The airfield inactivated on October 1, 1945, and was
declared surplusin 1946. Responsibility for it was given to the War Assets Administration. The
land was bought by Los Angeles County. The airfield was converted to a detention facility, and it
continues to be used for that purpose.”

Historical Topographic Maps

Historica USGS Topographic maps for the area of the subject site were reviewed for historical
development at the site. USGS Topographic Maps for Lake Elizabeth, California, dated 1915 and
1917, both show no development on the site. USGS Topographic Maps for Del Sur, California,
dated 1931 and 1936, both show no development on the site but the northern portion of the siteis
not shown on the topographic map. These 1931 and 1936 topographic maps of the site also show
a pond feature; however, it appears the pond feature is in the area east of the site. USGS
Topographic Mapsfor Los Angeles, California, dated 1949, 1955, and 1959 are much broader maps
and both show a symbol on the site that is identified as being symbol for “swamp, marsh,” and a
number (2348) indicates a spot elevation at the site.

USGS Topographic Mapsfor Lancaster, California, dated 1958, and for Lancaster West, California,
dated 1958, both show several of the buildings as existing at the southeast corner of Avenue | and
60™ Street West, and a sewage disposal area (outside of the project site to the northeast) is shown
on the south side of Avenue | and north of the current day L os Angeles County Challenger Memorial
Camps. Some roadways are also shown traversing the site, and a drainage is shown aong the
western side of the site, trending south along the east side of 60™ Street West and then turning east
into the area of the current day California State Prison, Los Angeles County.

Historical Aerial Photographs

Based on our review of historical aerial photographs from the Phase | Environmental Site
Assessment-Draft, 5300 W Avenue |, Lancaster, California 93536, prepared by WSP, dated April
30, 2021, the 1928 and 1940 historical aerial photographs show the site as vacant land. The 1948
historical aerial photograph shows existing buildings at the southeast corner of West Avenue | and
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60™ Street West, a sewage disposal area on the south side of West Avenuel, and airplane runways
within the War Eagle Field area of the site. The 1953 historical aerial photograph of the site also
shows the runways but they are faded. The 1968 historical aeria photograph of the site shows
remnants of the old runways; however, graded unpaved roads and drainages appear to have been
constructed in the area of the former runways. In addition, more buildings were constructed at the
southeast corner of West Avenue | and 60" Street West.

The 1974 historical aerial photograph of the site shows an added parking lot areaaround one of the
new buildings that appeared in the 1968 aerial photograph. The Los Angeles County Challenger
Memorial Camps appears as existing in the 1989 historical aerial photograph, and more buildings
were added to the development at the southeast corner of West Avenue | and 60" Street West,
expanding further to the southeast. The California State Prison, Los Angeles County is shown as
existing in the 2002 historical aeria photograph of the site. The 2005 and 2009 historical aerial
photographs are similar to the 2002 historical aerial photograph of the site. The existing ground
mounted solar array, between the MiraLoma Detention Center and Los Angeles County Challenger
Memorial Camps, is shown as existing in the 2012 historical aerial photograph of the site. In
addition, drainages appear to have been constructed on the north and south sides of the existing
ground mounted solar array. The2016 historical aerial image of thesiteissimilar to the 2012 image,
except asphalt grindings appear to have been placed on some of unpaved roadways on the west and
southwest sides of the existing ground mounted solar array.

Recent On-Line Aerial Imagery

Between the April 2015 and October 2016 aerial images of the site, along and wide soil stockpile
was placed in the southeastern portion of the site, between the Los Angeles County Challenger
Memoria Campsand the CaliforniaState Prison, LosAngelesCounty. Thisstockpilewasobserved
during our field exploration and is described in the Site Description section of thisreport. Based on
our observations of more recent aeria images of the site and observations during our field
exploration, it appearsthat the site has al so been used in recent years for dumping of soil and debris
in various areas.

3.3  Previous Studies: A report entitled, “Geotechnical Engineering and Engineering
Geologic Evaluation Report, Solar Energy Project, 45100 60" Street West, Lancaster, California,”
dated February 21, 2011, prepared by Twining Laboratorieswasreviewed. Thisreport was prepared
for the (now existing) solar field project that exists between the Mira Loma Detention Center and
the LA County Challenger Memorial Y outh Camps. Fourteen (14) borings were drilled to depths
ranging from 21 to 512 feet BSG. Thereport described fill soilsextending to adepth of about 1 foot
below site grades (BSG) in five (5) of the borings as consisting of silt soils. The native alluvium
below the fill was described as medium dense to very dense, poorly graded sand with varying
amounts of clay and silt and medium stiff to hard, silt and lean clay with varying amounts of sand.
Groundwater was not encountered in the boringsdrilled for the solar array. Thereport cited historic
high groundwater being great than 100 feet BSG from the Seismic Hazard Zone Report for the
Lancaster West Quadrangle, prepared by the California Geological Survey. The report also noted
that Caltrans encountered groundwater at levels of less than 40 feet BSG in nearby areas during the
1960s and 1970s; however, the report noted that recent data shows that water levels have dropped
significantly since that time. In regards to liquefaction, the report indicated, “...there are not any
zones of potentially liquefiable soil during intense shaking, due to the lack of groundwater present
within the upper 50 feet of the site. Furthermore, the relatively high blow counts also negate the
potential for liquefaction to occur, were groundwater to be present at the site.” Seismic settlement
of up to 0.1 inches was estimated in the report. Recommendations were provided for support of the
solar field on shallow foundations on the native alluvium material sfollowing clearing and grubbing
of the site.
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A report entitled, “Supplemental Geotechnical Investigation, Proposed Solar Power Facilities, High
Desert Complex Solar Farm, County of Los Angeles, 45100 N. 60" Street, Lancaster, California,”
dated October 13, 2011, prepared by Geotechnical Professionals, Inc. (GPI), was reviewed. The
supplemental investigation included six (6) borings to depths of 15 to 20 feet in the existing solar
farm project area. Silty clay fill soilswere noted in some of the explorationsin the upper foot of the
soil profile. Thenatural soilswere described aslow-density sandy siltsinthe upper 3feet, underlain
by stiff to hard sandy silts and medium dense clayey sands extending to depths of 7 to 10 feet. At
depthsof 7to 10 feet, thereport noted alayer of loose to medium dense sands, gravelly sands, clayey
sands and silty sands, and the thickness of this layer ranged from about 3 to 7 feet. A layer of soft
to firm clay was noted at a depth of 15 feet near the termination depth of the borings. The natural
soils were noted to have moderate strength and moderate compressibility characteristics.
Groundwater was not encountered. The report recommended compaction of the upper 1 foot of the
existing soil profile and compaction of 1 foot below the bottom of the proposed equipment slasb or
other minor structures. The report provided alternative foundation design parametersfor support of
the solar field on drilled or driven piers. An allowable bearing pressure of 2,000 pounds per square
foot was recommended for design of shallow footings for supporting minor structures with a
minimum footing depth of 12 inches.

Moore Twining Associates, Inc. previously prepared geotechnical reports for improvements at the
adjacent California State Prison, Los Angeles County, located directly south of the subject site. A
report entitled, “Geotechnical Engineering Investigation, Proposed Buildings and Renovations for
Health Care Facility Improvement Program, California Department of Corrections and
Rehabilitation, California State Prison, 44750 60" Street West, Lancaster, Los Angeles County,
California,” dated October 23, 2013, prepared by Moore Twining Associates, Inc., was reviewed.
Theinvestigation included seven (7) boringsdrilled within or near thefootprint of the proposed new
building or expansion areas, and proposed parking ot areas, to depthsranging from about 3¥2to 512
feet BSG. The near surface soils encountered generally consisted of lean clays with sand or sandy
lean clays extending to depths of about 8% feet BSG or greater that were underlain by interbedded
layers of silty sands, clayey sands, poorly graded sands, poorly graded sandswith silt and lean clays
with sand and sandy |ean clays extending to the maximum depth explored, about 51%2feet BSG. The
near surface sandy lean clays were noted to have moderate compressibility characteristics, low to
medium expansion potential, moderate shear strength characteristics, and good pavement support
characteristics when compacted as engineered fill. Groundwater was not encountered to the
maximum depth explored, about 51%2 feet BSG. In regards to groundwater, the report noted the
following: “Groundwater was not reported by Carlton during their test pit explorations at the sitein
April 2013 to the maximum depth explored, about 13 feet BSG. In addition, groundwater was not
reported by Fugro during their boring explorations at the site in December 2009 to the maximum
depth explored, about 56% feet BSG.” Due to the depth of groundwater, the report indicated
liquefaction was not a concern.”

Moore Twining Associates, Inc. also previously prepared areport for aproject at the CaliforniaState
Prison, Los Angeles County located directly south of the subject site, entitled, “Geotechnical
Engineering and Geol ogic Hazards | nvestigation, Proposed M edi cati on Distribution Room Additions
to Housing Unit D3 and D4, Health Care Facility Improvement Program, California Department of
Correctionsand Rehabilitation, CaliforniaState Prison Los Angeles County, 44750 60" Street West,
Lancaster, Los Angeles County, California,” dated July 31, 2019. The investigation included drilling
two test borings at the site to depths of about 512 and 16%2feet BSG. The borings encountered silty
sand sandsin both borings extending to depths of about 2 feet BSG, underlain by interbedded layers
of clayey sands, sandy lean clay, silty sands, sandy silts, and poorly graded sands extending to the
maximum depth explored, about 51%2feet BSG. Groundwater was encountered in one of theborings
at a depth of about 51 feet BSG. The clay and clayey sand soils tested had high plasticity
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characteristics (plasticity index of 22), very low expansion characteristics (expansion index values
of 12 and 27), and poor support characteristics for pavements. Site preparation recommendations
were included in the report for the proposed building additions.

No previousreportsof geotechnical engineering investigationsconducted for thissitewere provided
for review during this investigation. If available, these reports should be provided for review and
consideration for this project.

3.4 Anticipated Construction: The project is planned to include a ground mounted solar
power system including at least six (6) solar array areas combining for about 8 MW (AC) as shown
on Drawing No. 2in Appendix A. Additional arrays may be added in the southwest and southeastn
portions of the site. In addition, various access roads, equipment pads, fencing, and below ground
utilities are anticipated. The proposed improvements are depicted on the site plan identified as
Drawing No. 2 in Appendix A.

It is anticipated that the proposed solar array improvements will be supported on small diameter,
driven steel piles or cast-in-drilled-hole pile foundations. Based on our review of the information
provided in the Scope of Work prepared by Sunpower Corporation, the vertical and lateral loadson
the piles are anticipated to range from approximately 2.3to 2.8 kipsand 1.2to 2.0 kipsat 7 to 8 feet
above grade, respectively. Based on theinformation provided, the allowable differential settlement
for the proposed foundations is indicated to be 2 inches over a distance of 25 feet.

At thetimethis report was prepared, it was our understanding significant grading is not anticipated
for the project. However, some of the existing drainage swales may befilled in or modified as part
of the project.

40 INVESTIGATIVE PROCEDURES

Thefield exploration and laboratory testing program conducted for thisinvestigation are summarized
in the following subsections. The field exploration, number of test borings, sampling, laboratory
testing and field resistivity surveys were performed in general accordance with the Scope of Work
for Geotechnical Survey Services prepared by Sunpower Corporation identified by Item Number
501850 Rev N.

4.1  Field Exploration: Thefield explorationincluded asite reconnaissance, drilling test
borings, standard penetration testing, sampling of the underlying soils and field resistivity surveys.
At thetime of thisinvestigation between April 12 and April 16, 2021, the weather was mostly sunny
and windy with a high temperature of about 82 degrees Fahrenheit. Prior to conducting the field
exploration, boring permit No. SR0242712 was obtained from the Los Angel es County Department
of Environmental Health, Drinking Water Program.

4.1.1 SiteReconnaissance: The sitereconnaissance consisted of walking areas of
the site and noting visible surface features. The site reconnaissance was conducted by a Moore
Twining engineer between April 12 and 16, 2021. The features noted are described in the
Background Information section of this report.

4.1.2 Dirilling Test Borings: During the geotechnical field exploration between
April 12 and 16, 2021, thirty-seven (37) test borings (B-1 through B-35 and B-13A and B-21A) were
drilled in the area of the proposed solar array to depths of about 16%2 feet below site grade (BSG).
Borings B-13A and B-21A were drilled adjacent to borings B-13 and B-21 to depths of about 11%2
and 16Y% feet BSG, respectively, for additional information regarding the fill soils encountered in
borings B-13 and B-21. The number, location, and minimum depths of the test borings were
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intended to confirm with the Sunpower SOW. The test borings were drilled using a CME-75 drill
rig equipped with 6-%s inch outside diameter hollow-stem augers. The borings were drilled under
the direction of a Moore Twining engineer.

The approximate test boring locations are shown on Drawing No. 2 in Appendix A. The soils
encountered in the test borings were logged during drilling by a representative of Moore Twining.
The field soil classification was in accordance with the Unified Soil Classification System and
consisted of particle size, color, and other distinguishing features. Soil sampleswere collected and
returned to our laboratory for classification and soil mechanicstesting. The presence and elevation
of free water, if any, in the test borings were noted and recorded during the drilling.

Test boring locations were determined by using Globa Position System (GPS) coordinates.
Elevations of the borings were not surveyed as a part of the investigation. The test borings were
backfilled with neat cement per the requirements of the Los Angeles County boring permit and the
soil cuttings from the borings were spread near each of the borings.

4.1.3 Soil Sampling: Standard penetration testswere conducted, and both disturbed
and relatively undisturbed samples were obtained.

The standard penetration resistance, N-value, is defined as the number of blows required to drive a
standard split barrel sampler into the soil. The standard split barrel sampler hasa 2 inch O.D. and
a 1-%s inch inside diameter (1.D.). The sampler is driven by a 140 pound weight free falling 30
inches. The sampler is lowered to the bottom of the bore hole and set by driving it an initial 6
inches. It isthen driven an additional 12 inches and the number of blows required to advance the
sampler the additional 12 inchesis recorded as the N-value.

Relatively undisturbed samples for |aboratory tests were obtained by driving a Californiamodified
split barrel sampler. The soil samples were retained in stainless stedl rings, 2.5 inches O.D. and 1
inchinheight. Thelower 6 inch portion of the sampleswere placed in close-fitting, plastic, air-tight
containers which, in turn, were placed in cushioned boxes for transport to the laboratory.

The soil samples obtained were taken to Moore Twining's laboratory for classification and testing.

4.1.4 Field Resistivity Surveys: In-situ electrical resistivity measurements were
conducted at two test locations by Southwest Geophysics, Inc. on April 5, 2021. It should be noted
that the southwest corner (triangul ar-shaped added scope area) was not surveyed dueto the presence
of electric and water utilitiesaselectric lines can greatly affect thereliability of thedata. Duetothis
condition, additional field resistivity data was obtained within the northeast of the southwestern
portion of the site. The results of the tests are presented in Appendix D of this report.

4.2  Laboratory Testing: Thelaboratory testing was programmed to determine sel ected
physical and engineering properties of various samples that were obtained from the investigation.
Thetestswere conducted on disturbed and rel atively undi sturbed sampl es considered representative
of the subsurface material encountered.

The results of laboratory tests are summarized in Appendix C. These data, aong with the field
observations, were used to prepare the final test boring logsin Appendix B.
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50 FINDINGSAND RESULTS

The findings and results of the field exploration and laboratory testing are summarized in the
following subsections.

51  General Geologic Conditions. Based on the Geologic Map of the Lancaster
Quadrangle, Los Angeles County, California, dated 1960, prepared by the T.W. Dibblee Jr., the
surficial deposits at the site areidentified as recent (Quaternary-age) alluvium which isdescribed as
unconsolidated, undissected fill (gravel, sand and silt) of Antelope Valley. Based on our review of
the Seismic Hazard Zone Report for the Lancaster West 7.5-Minute Quadrangle, Los Angeles
County, California,” dated 2005, prepared by the California Geological Survey, Plate 1.1 maps the
site as being covered by late Pleistocene and Holocene age playa deposits.

52  Soail Profile: The soil profile descriptions below are divided into different areas of
the site. Refer to Drawing No. 2 in Appendix A for the boring locations described below.

North of Existing Solar Array: The subsurface soils encountered in borings B-1 through B-7,
drilled on the north side of the existing solar array, generally consisted of sandy lean clay soils
extending to the maximum depth explored, about 13 feet BSG, and included some occasional
interbedded layers of silty sands, sandy silts, fat clays and poorly graded sands. However, one of
these borings (boring B-5) encountered near surface silty sands, extending from the ground surface
to a depth of 10 feet, which was underlain by sandy lean clays and fat clays extending to the
maximum depth explored, about 13 feet BSG. Two of these borings (borings B-4 and B-6)
encountered sandy lean clay fill soilswith asphalt debris extending to depths of about 1%2to 2 feet
BSG, respectively.

West, Southwest and South of Existing Solar Array: Thesubsurface soilsencountered in borings
B-8through B-20, drilled on thewest, southwest and south sides of the existing solar array, generally
consisted of lean clays, lean clayswith sand and sandy |ean clays extending to the maximum depths
explored, about 13 to 15 feet BSG (with the exception that B-13A was only drilled to adepth of 11
% feet BSG to verify the fill depth encountered in boring B-13). These borings included some
interbedded layers of sandy silts, well graded sands with silt, poorly graded sands, silty sands, and
clayey sands. Boring B-9 encountered near surface granular soils (silty sandsand well graded sands
with silt) extending to a depth of 10 feet BSG and were underlain by lean clays extending to the
maximum depth explored, about 13 feet BSG. Boring B-20 encountered near surface silt with sand
soils extending to a depth of 3¥2 feet BSG which were underlain by lean clays extending to the
maximum depth explored, about 13 feet BSG. Fill soilswereencounteredin boringsB-10, B-13and
B-13A. Boring B-10 encountered lean clay fill soils with asphalt debris extending to a depth of
about 2 feet BSG. BoringsB-13 and B-13A encountered sandy lean clay fill soilswith asphalt debris
extending to depths of about 2 to 2% feet BSG. Thefill depths in borings B-13 and B-13A were
originally logged to be deeper, but were revised to depths of 2 to 22 feet BSG based on the findings
from the supplemental backhoe pit investigation (refer to Appendix G).

Rectangular-Shaped Area L ocated Southeast of Existing Solar Array: The subsurface soils
encountered in borings B-21 through B-32, drilled in the rectangul ar-shaped area |l ocated southeast
of the existing solar array, generally consisted of lean clays, sandy, silty clays and sandy lean clays
extending to the maximum depths explored, about 13 to 16%% feet BSG. These borings included
some interbedded layers of clayey sands, silty sands, sandy silts, and poorly graded sands with silt.
BoringsB-21, B-21A, B-22, B-25, B-28 and B-32 all encounteredfill soils. Boring B-21 and B-21A
(drilled adjacent to B-21 to verify fill soil depth) encountered debrisfill material with grout debris
and concrete fragments, tire fragments, metal debris. In addition, a seam of silty sand over fabric
was noted at the bottom of the fill soils encountered in boring B-21A at a depth of 13% feet BSG
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(fill/native soil contact). Thefill materials encountered in borings B-21 and B-21A were underlain
by native sandy |ean clay soils extending to the maximum depths explored, about 14%2 and 16Y>feet
BSG, respectively. Refer to the report in Appendix G which includes additional information
regarding the debris fill in thisarea. Fill soils encountered in boring B-22 consisted of sandy |ean
clays with trace asphalt and grout debris extending to a depth of about 2 feet BSG. Fill soils
encountered in borings B-25 and B-28 consisted of silty sands extending to adepth of 3%2feet BSG.
Boring B-32 encountered sandy lean clay fill soils with concrete debris as extending to a depth of
about 1Y% feet BSG.

Triangular-Shaped Area Located Southwest of Existing Solar Array: The subsurface soils
encountered in borings B-33, B-34 and B-35, drilled in the triangul ar-shaped areal ocated southwest
of the existing solar array, generally consisted of lean clays, lean clays with sand and fat clays
extending to the maximum depth explored, about 13 feet BSG. Aninterbedded silty sand layer was
encountered in one of these borings. Near surface sandy silt soils were encountered in boring B-33
as extending to a depth of about 5 feet which were underlain by lean clays with sand extending to
the maximum depth explored, about 13 feet BSG. No fill soils were encountered in borings B-33,
B-34 or B-35. However, during thefield electrical resistivity surveys, water lines and electric lines
were noted in the triangul ar-shaped arealocated southwest of the existing solar array. Thus, trench
backfill soils for existing underground utilities are anticipated to be present in this area.

It should also be noted that soil sampleswith varying degrees of cementation were noted in severa
of the borings at depths generally ranging from about 2 to 5 feet BSG.

53  Soil Engineering Properties: Theengineering propertiesof the subsurface soilsand
encountered during this investigation are summarized below.

Lean Clay and Sandy Lean Clay Fill Soils: The lean clay and sandy lean clay fill soils
encountered were described as medium stiff to very stiff, based on Standard Penetration Resistance,
N-values, ranging from 4 to 24 blows per foot. The moisture content of afill sample tested was
about 11 percent. One (1) relatively undisturbed sample revealed a dry density of 93.9 pounds per
cubic foot.

Silty Sand Fill Soils: Thesilty sand fill soilsencountered were described asloose to medium dense,
based on Standard Penetration Resistance, N-values, ranging from 9 to 13 blows per foot.

Native Lean Clays, Sandy Lean Clays, Lean Clays with Sand and Sandy, Silty Clays: The
native lean clays, sandy lean clays, lean clays with sand and sandy, silty clays encountered were
described as soft to hard, based on Standard Penetration Resistance, N-values, ranging from 3 to
greater than 50 blows per foot. The moisture content of the samples tested ranged from about 8 to
30 percent. Below adepth of 10 feet BSG, some of the soft |ean clays and sandy lean clays had very
high moisture contents (32, 56, and 28 percent) where encountered in borings B-1, B-6 and B-22,
respectively. Fourteen (14) relatively undisturbed samples revealed dry densities of 104.9, 107.3,
96.0,90.7,94.3, 78.9 (sampledisturbed), 94.8, 88.5, 81.8, 115.4, 109.5, 90.6, 88.5 and 106.4 pounds
per cubic foot. Five (5) Atterberg Limitstestsindicated liquid limits of 47, 37, 42, 26 and 44 with
corresponding plasticity indices of 25, 17, 24, 6, and 28, respectively. Direct shear tests conducted
on two samples from boring B-3 at 3%2to 5 feet BSG and from boring B-35 from depths of 3%z to
5 feet BSG indicated internal angles of friction of 33 and 37 degrees with corresponding cohesion
values of 460 and 260 pounds per square foot, respectively. A consolidation test collected from
depths of about 3 to 4% from boring B-26 indicated about 6.7 percent consolidation under aload of
16 kips per squarefoot. Upon inundation, the sample exhibited about 0.8 percent swell when wetted
under aload of 0.5 kips per square foot. Another consolidation test collected from depths of about



Geotechnical Engineering Investigation E468R6.01
Proposed Ground Mounted Solar Array

County of Los AngelesHigh Desert Expansion September 17, 2021
45100 60™ Street West, Lancaster, California Page 12

3%2to 5 from boring B-35 indicated about 8.3 percent consolidation under a load of 16 kips per
square foot. Upon inundation, the sample exhibited about 0.1 percent coll apse when wetted under
aload of 0.5 kips per square foot.

Native Fat Clays: The native fat clays that were encountered below a depth of about 10 feet BSG
in some of the boringswere soft to medium stiff, as determined by astandard penetration resistance,
N-value, ranging from 2 to 6 blows per foot. Thefat clays had very high moisture contents of about
47, 60 and 51 percent where encountered in borings B-2, B-5 and B-35. Three Atterberg Limits
tests conducted on samples collected bel ow a depth of 10 feet BSG indicated liquid limits of 62, 94
and 82 with corresponding plasticity indices of 44, 65 and 60, respectively.

Native Silty Sands: The native silty sands encountered were described as |oose to very dense, as
determined by a standard penetration resistance, N-value, ranging from 9 to 39 blows per foot, and
SPT equivalent N-values (estimated by driving aCaliforniaModified split barrel sampler) of greater
than 50 blows per foot. The moisture content of one sample tested was about 3 percent. One (1)
relatively undisturbed sample revealed adry density of 127.7 pounds per cubic foot.

Native Clayey Sands. The native clayey sands encountered were described as |oose to very dense,
asdetermined by standard penetration resistance, N-values, ranging from 8 to 40 blows per foot, and
SPT equivaent N-values (estimated by driving a CaliforniaModified split barrel sampler) of up to
greater than 50 blows per foot. The moisture content of the samples tested were about 8 to 12
percent; however, one sample had amoisture content of 32 percent. Three(3) relatively undisturbed
samples revealed dry densities of 101.7, 100.4 and 78.4 pounds per cubic foot. A direct shear test
conducted on asampl e collected from depths of about 2 to 3¥2feet BSG from boring B-22 indicated
an internal angle of friction of 44 degrees with 500 pounds per square foot of cohesion.

Native Sandy Silts and Silts with Sand: The native sandy silts and silts with sand encountered
were described as medium stiff to hard, as determined by standard penetration resistance, N-values,
ranging from 5 to 23 blows per foot, and SPT equivalent N-val ues (estimated by driving aCalifornia
Modified split barrel sampler) ranging from 14 to 34 blows per foot. The moisture content of the
samples tested ranged from about 17 to 24 percent. Three (3) relatively undisturbed samples
revealed dry densitiesof 78.9 (sampledisturbed), 81.7 and 78.2 (sampledisturbed) poundsper cubic
foot. Two (2) Atterberg Limitstestsconducted on sandy silt sampleswith clay indicated liquid limit
of 47 and 38 and corresponding plasticity indices of 19 and 12, respectively. A consolidation test
collected from depths of about 2 to 32 from boring B-33 indicated about 9 percent consolidation
under aload of 8 kips per square foot. Upon inundation, the sample exhibited about 0.6 percent
swell when wetted under aload of 0.5 kips per square foot.

Poorly Graded Sands, Poorly Graded Sandswith Silt and Well Graded Sandswith Silt: The
poorly graded sands, poorly graded sandswith silt and well graded sands with silt encountered were
described as medium dense, as determined by a standard penetration resistance, N-values, ranging
from 14 to 28 blows per foot.

Expansion Index Test: Anexpansionindex test conducted on abulk sample of silty sand with clay
collected from depths of 0 to 5 feet BSG from boring B-5 indicated an expansion index value of 9.
An expansion index test conducted on a bulk sample of sandy lean clay collected from depths of 0
to 5 feet BSG from boring B-16 indicated an expansion index value of 34. An expansion index test
conducted on abulk sample of sandy |ean clay collected from depths of 0to 5 feet BSG from boring
B-23indicated an expansion index value of 68. Anexpansionindex test conducted on abulk sample
of sandy silt samplewith clay collected from depths of 0 to 3¥2feet BSG from boring B-33 indicated
an expansion index value of 26.
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Maximum Density-Optimum M oistur e Deter mination: A maximum density-optimum moisture
determination was conducted on asandy |ean clay sample collected at depths of 0to 3 feet BSG from
boring B-4 that indicated a maximum dry density of 102.8 pounds per cubic foot at an optimum
moisture content of 18.9 percent.

R-value Tests: The results of R-value tests conducted on lean clay samples indicated R-values of
22 and 24. Theresult of R-value tests conducted on sandy lean clay samplesindicated R-values of
23, 36 and 37. The result of R-value tests conducted on a silty with sand and sandy silt samples
indicated R-valuesof 43 and 68, respectively. Theresult of an R-valuetest conducted onasilty sand
sampleindicated a R-value of 66.

Chemical Analysis: Chemical tests were performed on soil samples collected within the upper 3v2
feet to evaluate the corrosion potential. Theresults of the chemical testing are summarized in Table
No. 1 below. The laboratory test sheets are included in Appendix C.

TableNo. 1 - Laboratory Corrosion Potential Test Results

L ocation Depth pH Minimum Sulfate Chloride (Percent
(Feet) Resistivity (ohm- | (Percent by by Weight)
cm) Weight)
B-7 0-3 7.9 620 0.29 < 0.00060
B-9 0-35 9.1 1,900 0.06 < 0.00060
B-10 0-5 9.2 2,100 0.029 < 0.00060
B-11 0-35 9.0 3,300 0.0017 < 0.00060
B-12 0-3 7.7 2,000 0.53 < 0.00060
B-13 0-35 7.7 1,700 0.54 < 0.00060
B-14 0-35 8.3 2,700 0.0078 0.0013
B-15 0-5 9.3 2,900 0.0022 0.0011
B-16 0-5 9.0 3,400 0.0044 0.0071
B-19 0-5 8.3 2,500 0.02 0.0039
B-24 0-35 8.8 440 0.24 0.051
B-26 0-3 9.7 2,300 0.0041 0.0049
B-28 0-35 7.9 5,900 0.0011 < 0.00060
B-29 0-3 8.3 2,000 0.031 0.0039
B-32 0-3 8.0 2,000 0.025 0.0043
B-34 0-5 9.0 2,300 0.014 0.00061
D- Not Detected, Reporting limit of 0.00060 Percent by Weight
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Thermal Resistivity Testing: Thermal resistivity tests (ASTM D5334) were conducted on near
surface samples collected from six (6) locations. The samples were remolded to a dry density of
about 85 percent of the maximum dry density determined in accordance with the Standard Proctor
(ASTM D698) at the saturated moisture content, O percent moisture, and four (4) intermediate
moisture contentsin accordance with the Sunpower requirements (Scope of Work for Geotechnical
Services). The results of the thermal resistivity tests are provided in Table No. 2 below and in
Appendix C.

Table No. 2 - Results of Thermal Resistivity Testing

L ocation Depth, Feet BSG Moisture Content, | Thermal Resistivity,
% °C-cm/W
0.0 363.6
5.0 180.2
111 110.9
B-2 2-4
17.2 85.2
233 83.6
30.6 77.9
0.0 2105
4.9 121.7
13.0 101.5
B-6 2-4
211 84.4
29.1 86.1
50.9 88.4
0.0 436.7
4.2 270.3
11.4 174.8
B-18 2-4
22.2 111.6
31.2 100.9
429 95.5
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Table No. 2 - Results of Thermal Resistivity Testing (Continued)

L ocation Depth, Feet BSG Moisture Content, | Thermal Resistivity,
% °C-cm/W
0.0 319.5
6.8 187.6
15.3 101.6
B-22 2-4
22.0 101.5
28.8 88.4
38.3 95.2
0.0 250.0
5.2 147.5
10.2 127.6
B-27 2-4
16.9 113.8
25.2 84.7
37.2 92.1
0.0 400.0
5.3 323.6
12.0 168.9
B-31 2-4
24.3 113.6
35.7 86.1
47.6 94.5
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54  Groundwater Conditions: At thetime of thefield investigation (April 12 through
16, 2021), groundwater was not encountered in the test borings drilled to the maximum depth of
about 16%2feet BSG. Groundwater was not encountered in the borings drilled in 2011 for the solar
array (now existing) by Twining Laboratories. Groundwater was encountered in one of the borings
at adepth of about 51 feet BSG during Moore Twining’s 2019 geotechnical investigation for at the
at the adjacent California State Prison, Los Angeles County, south of the site. Thereferenced Phase
| ESA report, prepared by WSP, dated April 30, 2021, indicated, “Well completion reportsfrom the
subject property indicate the depth of first water at approximately 140 to 190 ft bgs,” and noted the
source as Well Completion Report Map Application (WCR1989-016849, WCR1988-015173).

Historical groundwater datareviewed from the Department of Water Resources, Water DataLibrary
wasreviewed. A well located at the southwest corner of Avenue | and 60" Street West indicatesthat
historical groundwater in site vicinity has ranged from about 126 feet to 147 feet BSG from 1958
t01962. Another well located at the southwest corner of Avenue | and 60™ Street West indicatesthat
the groundwater depth in the site vicinity hasranged from about 83 feet to 170 feet BSG from 1958
to 1962, and another measurement made in 2010 from this well indicated a groundwater
measurement of about 148 feet BSG. Another well located at the southeast corner of Avenue | and
60™ Street West indicates that groundwater in the site vicinity has ranged from about 98 feet BSG
to 102 feet BSG from 1978 to 1985. Based on our review of Plate 1.2 of the Seismic Hazard Zone
Report for the Lancaster West 7.5-Minute Quadrangle, Los AngelesCounty, California,” dated 2005,
prepared by the CaliforniaGeologica Survey, the historic high groundwater inthevicinity of thesite
isshown to be greater than 100 feet BSG. Moore Twining drilled aboring to 512 feet BSG at the
Lancaster State Prison bordering the south side of the subject sitein July 2019, and groundwater was
encountered in this boring at a depth of 51 feet BSG.

It should be recognized, however, that groundwater is dependent upon seasonal precipitation,
irrigation, land use, and climatic conditions as well as other factors. In addition, groundwater
measurements obtained in the drilled borings do not represent a stabilized water surface elevation.
Therefore, observations at the time of the field investigation may vary from those encountered both
during the construction phase and the design life of the project. Actual groundwater levels during
construction could be higher or lower than indicated in thisreport. The evaluation of such factors
was beyond the scope of this investigation and report.

6.0 GEOLOGIC,FLOOD AND LIQUEFACTION HAZARDS PER SUNPOWER SOW

Geologic, flood and liquefaction hazards are summarized in the following subsections.

6.1  Geologic and Flood Hazards. The project siteisnot located in an Alquist-Priolo
Earthquake Fault Zone or a known local earthquake fault rupture hazard zone. The locations of
active faults were evaluated using the Fault Activity Map of Cadifornia, 2010
(http://maps.conservation.ca.gov/cgs/fam/app/). Themap indicatesthat the nearest activefault with
surface rupture isthe San Andreas Fault Zone, which islocated about 6 miles southwest of the site.
Considering the distance to the nearest known active fault, the potential for surface fault rupture at
the site due to aknown active fault is considered low.

Themajority of thesiteisrelatively flat, with the exception of the stockpiles of soil, debrisand tree
trimmings. Thereis aponding basin that islocated just outside the project boundary, east of the
southeastern portion of the site. Therectangular bounded areain the southeastern portion of thesite
appears to be at least 15 feet from the existing ponding basin. Due to the flat relief of the site,
landslide hazards are not anticipated to be a factor for the project. New foundations should be
setback a sufficient distance from the sideslopes of the existing basin in accordance with code
requirements.
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The soil survey maps, prepared by the United States Department of Agriculture, Natural Resources
Conservation Service, indicate “k” factors for erosion can range from 0.02 to 0.69, and soils with
higher valuesindicate the soil ismore susceptibleto sheet and rill erosion by water. The soil survey
maps indicate the site has a “k” factor ranging from 0.28 for the Tray sandy loam to 0.37 for the
Pond loam, Pond silty clay loam and Tray loam which are al noted as mapped unit names acrossthe
site. The United States Department of Agriculture, indicates in “Revised Universal Soil Loss
Equation Version 2 (RUSLE2) Handbook,” dated March 2001, the following: “Medium textured
soils, such as the silt loam soils, have moderate K values, about 0.25 to 0.45, because they are
moder ately susceptible to detachment and they produce moderate runoff. Soils having a high silt
content are especially susceptibleto erosion and have high K values.” With the on-site soilshaving
erosion “k” factorsof 0.28 and 0.37, these values are considered moderate for the onsite soilsbeings
susceptible to erosion. In addition, it should also be noted that erosion due to winds can occur
commonly in the Site area.

Expansion index (El) tests indicated the near surface soils have a very low to medium expansion
potential. Thus, expansive soilsare considered to have animpact to thesite. Recommendationsare
providedinthisreport for placement of aggregate base bel ow equipment slabsto reducethe potential
for expansive soil movement.

Based on theFlood I nsurance Rate M apsdi stributed by the Federal Emergency Management Agency
(Community Panel number 06037C0405F), the northern and southwestern portions of the site are
located in Zone X (areas determined to be outside the 0.2 percent annual chance flood plain).
However, the southern and southeastern portions of the site are located in Zone X with a dotted
pattern (areas of 0.2 percent annua chance flood; areas of 1 percent annual chance flood with
average depths of lessthan 1 foot or with drainage areas|ess than 1 square mile; and areas protected
by levees from 1 percent annual chance flood).

The website for the California Department of Water Resources, Division of Safety of Dams, was
reviewed for dam inundation areas. Thesiteislocated outside the inundation zone for catastrophic
failure of any damsin the vicinity of the site. The nearest |ake is Rosamond Lake which is|ocated
about 11 miles northeast of the site. Maps showing the areas of potential flooding around thislake
indicate an uncertain flow direction. However, given that the subject site is about 60 feet higher in
elevation than Rosamond Lake, the chance of flooding of the subject site from high levels of water
from the Rosamond Lake is considered low.

6.2 Liquefaction Hazard: A liquefaction hazard zone is mapped as trending in a
northeast-southwest orientation within the existing solar farm and within a part of the site
(Earthquake Zonesof Required Investigation, Lancaster West Quadrangle, dated February 11, 2005,
prepared by the California Geologica Survey). Section 5.4 of this report summarizes historical
groundwater data from water wells and groundwater depth information from prior geotechnical
investigations. Based on our review of Plate 1.2 of the Seismic Hazard Zone Report for the
Lancaster West 7.5-Minute Quadrangle, Los Angeles County, California,” dated 2005, prepared by
the California Geological Survey, the historic high groundwater in the vicinity of the site is shown
to be greater than 100 feet BSG. Based on the generally clayey nature of the soils encountered in
the borings, the lack of settlement sensitive structures planned for the project, our review of
historical groundwater data, and our review of theliquefaction analysis conducted for the solar field
project (now existing) and for the Lancaster State Prison bordering the south side of the subject site
(refer to Section 3.3 of thisreport), the potential for liquefaction to impact the project is considered
to be low.
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7.0 CONCLUSIONS

Based onthedatacollected during thefield and laboratory i nvestigation, our geotechnical experience
inthevicinity of theproject site, and our understanding of the anticipated construction, thefollowing
conclusions are presented.

7.1  Thesiteisconsidered suitable for the proposed construction with regard to support
of the proposed foundations, provided the recommendati ons contained in thisreport
arefollowed. When the recommendationsincluded in this report are implemented,
the proposed grading and solar array will be safe from the potential hazards of
landsliding, settlement or slippage. Inaddition, the proposed grading and solar array
construction will not affect the geologic stability of adjacent property. It should be
noted that the recommended design consultation and observation of clearing, and
earthwork activities by Moore Twining are integral to this conclusion.

7.2 In genera, the subsurface soils encountered in the soil borings drilled for this
investigation consisted of lean clays, lean clayswith sand and sandy lean clays; while
some of the borings encountered discontinuous, interbedded layers of clayey sands,
silty sands, sandy silts or silts with sand, fat clays, poorly graded sands, and well
graded sands with silt extending to the maximum depth explored, about 162 feet
BSG.

Borings B-4 and B-6 encountered sandy lean clay fill soils with asphalt debris
extending to depths of about 1'% to 2 feet BSG. Lean clay fill soils with asphalt
debriswere encountered in borings B-10 to adepth of about 2 feet BSG. Sandy lean
clay fill soils with asphalt debris were encountered in borings B-13 and B-13A as
extending to depths of about 2 to 2%2feet BSG. Backhoe pit BP-12, excavated about
44 feet west of B-13, encountered about 2% feet of fill with abundant debris
concentrated in the upper 12 inches of fill (refer to Appendix G). Boring B-21 and
B-21A (drilled adjacent to B-21 to verify fill soil depth) encountered sandy lean clay,
lean clay and clayey sand fill soils with grout debris/concrete fragments, tire
fragments, and metal debris. Inaddition, aseam of silty sand over afilter fabric was
noted at the bottom of the fill soils encountered in boring B-21A at a depth of 13%
feet BSG (fill/native soil contact). Backhoe pit BP-15, excavated about 15 feet west
of boring B-21, encountered abundant debrisin thefill soils extending to a depth of
nearly 14 feet BSG (refer to Appendix G). Fill soilswere also encountered in sever|
of the other backhoe pits excavated around B-21/B-21A (refer to Appendix G). Fill
soilsencountered in boring B-22 consisted of sandy lean clayswith trace asphalt and
grout debris extending to a depth of about 2 feet BSG. Fill soils encountered in
borings B-25 and B-28 consisted of silty sands extending to adepth of 3Y2feet BSG.
Although debris was not encountered in the fill soilslogged in borings B-25 and B-
28, the near surface silty sands from these borings were logged as fill soilsdueto a
soil stockpile that was noted as existing across the area where these borings were
drilled. Boring B-32 encountered sandy lean clay fill soilswith concrete debris as
extending to a depth of about 1v2 feet BSG. Underground utilities were marked as
traversing different parts of the site. Thus, trench backfill soils for existing
underground utilities are also present in the site area.

7.3 It should aso be noted that soil samples with varying degrees of cementation were
noted in several of the borings at depths ranging from about 2 to 5 feet BSG.
However, one boring noted cementation in asample collected at the ground surface,
and two borings noted weak cementation in samples collected at a depth of about 5
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74
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5.2
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feet BSG. Due to the cemented nature of the soils encountered in some of the
borings with high standard penetration test resistance N-values, driving small
diameter solar post/piles should anticipate increased resistance in some areas.
Predrilling may be necessary to install the solar posts.

Historically, the site area where the on-site solar array exists and the surrounding
vacant land wherethe solar array expansionisplanned wasformerly anairfield (War
EagleField). Theairfield wasdeactivated on October 1, 1945, and theland was|ater
bought by Los Angeles County. The airfield was converted to a detention facility,
and it continues to be used for that purpose. Due to the previous site uses, during
installation of the proposed solar array, there is potential to encounter buried
obstructions/remnants of the former development. In addition, undocumented fills
were encountered in some of the borings and are anticipated to be encountered in
other areas between soil borings. Borings B-21/B-21A encountered debris fill
extending to depths of about 13 to 13% feet BSG. Refer to the report of
supplemental backhoe pit excavations in Appendix G for additiona information
regarding the fill materials. Fill soils extending to shallower depths were aso
encountered in several of the other borings. The fill soils commonly contained
various debris as indicated on the logs.

Due to the significant amount of debris (asphalt debris, grout debris/concrete
fragments, tire fragments, and metal debris) encountered in fill soils in the area of
Boring B-21/21A to a depth of about 13 to 13% feet BSG and the backhoe pits
excavated in this area (refer to Appendix G), the debris fill materials are not
considered suitable for support of the proposed ground mounted solar array
foundations or surface equipment pads. Thus, if improvements are planned in this
areaof thesite, itisrecommended that all of the debrisfillsberemoved fromthearea
of B-21/B-21A and the excavations then backfilled with suitable engineered fill that
isfree of debris. Thefill materias should meet the recommendations included in
this report.

As indicated in the supplemental report in Appendix G, a buried asphalt layer was
encountered in eight (8) of thetwelve (12) backhoe pitsexcavated around borings B-
13/B-13A. The buried asphalt layer is expected to result in difficulty installing the
solar posts/piles and therefore pre-augering through the pavement should be
anticipated for installation of the solar posts. The extent of the former pavement
which remains is not known, however, based on the findings of the supplemental
investigation and review of aeria photographs, asubstantial anount of old pavement
appearsto be present at the site as noted in the supplemental report of Appendix G.

Some stockpiles of asphalt, concrete, mulch, tree trimmings, debris and soils were
noted withinthesite. A group of trash binswere noted adjacent to several stockpiles
of soil and debris on the west side of the existing solar array. Thus, substantial
clearing/removal of debriswill be required as part of preparation of the site.

Onestockpileof fill soilswasabout 160 to 225 feet wide and about 930 feet long and
had a maximum height of about 4 to 5 feet in the added scope of work area located
in the southeast portion of thesite. Thesefillswill be required to be removed as part
of the site preparation. In addition, any unsuitable debris encountered in the fill
stockpile should be removed from the site and not mixed with soils to be reused as
engineered fill.
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7.8  An expansion index (El) test indicated the near surface soils have a very low to
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medium expansion potential. Thus, expansivesoilsare considered to have animpact
tothesite. Asaresult, thisreport recommends that the proposed equipment pads be
supported on a minimum of 18 inches of aggregate base over moisture conditioned
and compacted subgrade soils prepared as recommended in this report.

The two consolidation tests conducted on sandy, silty clay and lean clay samples
indicated the soil stested have high compressibility characteristics. The samplesalso
exhibited free swell (0.8 percent swell) or slight collapse potential (0.1 percent
collapse) upon inundation at normal loadsof 0.5 kipsper foot. Thenear surface soils
arepredominantly fine-grained soilsand theresultsof |aboratory testing indicatesthe
potential for collapse induced settlement is not significant.

At thetime of thefield investigation (April 12 through 16, 2021), groundwater was
not encountered in test boringsdrilled to the maximum depth of about 16%2feet BSG.
Historical groundwater datain thevicinity of the siteis shown to be greater than 100
feet BSG.

Based on our review of the 2010 Fault Activity Map of California, the nearest active
fault with surface rupture is the San Andreas Fault Zone, which is located about 6
miles southwest of thesite. Accordingly, thepotential for surfacefault ruptureat the
siteis considered low.

Based on the generally clayey nature of the soils encountered in the borings, the lack
of settlement sensitive structures planned for the project, our review of historical
groundwater data, and our review of theliquefaction analysis conducted for the solar
field project (now existing) and for the Lancaster State Prison bordering the south
side of the subject site (refer to Section 3.3 of this report), the potential for
liquefaction to impact the project is considered to be low.

The site is relatively flat with no significant slopes, with the exception of some
sloped stockpiles of soil and debris, or stockpiles of mulch or vegetation, or gentle
slopes aong the sides of some drainage swales that cross the site in various areas.
Dueto the flat relief of the site, landslide hazards are not anticipated to be a factor
for the project.

Increased excavation resistance should be anticipated for utility trenches (if any) that
extend into cemented materials such as those encountered below depths of about 2
feet BSG in some of the soil borings drilled for this investigation. Thus, larger
backhoes or excavators may be required for trenching through cemented materials.

The soil survey maps, prepared by the United States Department of Agriculture,
Natural Resources Conservation Service, indicate “k” factors for erosion can range
from 0.28 for the Tray sandy loam to 0.37 for the Pond loam, Pond silty clay loam
and Tray loam which are all noted as mapped unit names acrossthe site. Soilswith
higher valuesindicate the soil is more susceptible to sheet and rill erosion by water.
The soil survey mapsindicatethe site hasa*“k” factor of 0.28 to 0.37, which indicate
amoderate susceptibility to erosion.
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7.16 Based on the Flood Insurance Rate Maps distributed by the Federal Emergency
Management Agency (Community Panel number 06037C0405F), the northern and
southwestern portions of the site are located in Zone X (areas determined to be
outside the 0.2 percent annua chance flood plain). However, the southern and
southeastern portions of the site arelocated in Zone X with adotted pattern (areas of
0.2 percent annual chanceflood; areasof 1 percent annual chanceflood with average
depths of lessthan 1 foot or with drainage areas less than 1 square mile; and areas
protected by levees from 1 percent annual chance flood).

7.17 Based on our review of Cooperative Climatological Data Summaries at NOAA
Cooperative Stations from the Western Regional Climate Center
(https://wrcc.dri.edu/Climate/west_coop_summaries.php), between 1971 and 2000,
the average low temperature in the vicinity of the site is less than 32 degrees
Fahrenheit in the months of December and January in the Lancaster area. However,
freezing temperatures are indicated to be short term conditions and frost heaveis not
aconcern in thisarea of California. In addition, the ground mounted solar arrays
will be supported on driven stedl pile foundations or cast-in-drilled-hole pile
foundations that extend deeper than conventional shallow spread foundations; thus,
no special recommendations for freezing conditions are considered necessary.

80 RECOMMENDATIONS

Based on the evaluation of the field and laboratory data and our geotechnical experience in the
vicinity of the project, we present the following recommendations for usein the project design and
construction. However, this report should be considered in its entirety. When applying the
recommendationsfor design, thebackground information, proceduresused, findingsand conclusions
should beconsidered. Therecommended design consul tation and construction monitoring by Moore
Twining are integral to the proper application of the recommendations.

Where the requirements of a governing agency, utility agency or product manufacturer differ from
the recommendations of this report, the more stringent recommendations should be applied to the
project.

81 General

8.1.1 Atthetimeof preparation of thisreport, it was anticipated that some grading
will be required within the proposed solar array limits to potentially remove
areas of deeper fill soils, to construct level pads for equipment slabs, for
removal of soil/mulch/debris stockpiles, and for grading of vehicular access
paths. When preliminary grading plansare avail abl e, thisinformation should
be provided to Moore Twining for review. If the grading differs from that
whichisanticipated, the recommendations contained in this report may need
to berevised.

8.1.2 A debrisfill (asphalt debris, grout debris/concrete fragments, tire fragments,
and metal debris) was encountered in borings B-21/B-21A and various
backhoe pits as noted in the report in Appendix G. The debris fills
encountered in these borings are unsuitable for support of the proposed
ground mounted solar array foundations. Thus, if improvements are planned
in areas of the sitewith debrisfill (such as Backhoe Pit BP-12 and BP-15 as
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noted in Appendix G), it isrecommended that thefill soilsand debrisaround
borings B-21/B-21A and backhoe pits BP-12 and BP-15 be completely
removed and off-hauled from the site and the excavations backfilled with
engineered fill that is free of debris. Refer to the supplementa report in
Appendix G for additional information regarding the debrisfill materials.

Relatively high standard penetration test, blow counts were indicated in
cemented materials encountered at depths of 2 feet BSG or deeper in some
of the borings. Due to the presence of cemented, hardpan type materials as
well as debrisin surficial fill soils, and the presence of a buried pavement
layer in areas of the site (refer to Appendix G), contractors should anticipate
that predrilling may be necessary to install the solar posts in many areas of
the site.

A preconstruction meeting including, as aminimum, Sunpower, the grading
and foundation contractors, and M oore Twining, should be scheduled by the
general contractor at least one week prior to the start of construction. The
purpose of the meeting should beto discuss critical project requirements and
the recommendations of this report.

Based on review of the Department of Water Resources, CIMIS (California
Irrigation Management Information System) website, the average monthly
temperature of soilsin the Lancaster area between May 2020 through April
2021 is reported to range between about 43 and 71 degrees Fahrenheit. The
average soil temperature during the hottest times of the year (June to
September) is reported to be about 67 to 71 degrees Fahrenheit.

The average monthly temperature of soilsin the Lancaster areaisreported to
range between about 46 and 75 degrees Fahrenheit. The average soil
temperature during the hottest times of the year (June to September) is
reported to be about 69 to 75 degrees Fahrenheit.

Based on the limited data available, ambient soil temperatures at depths of
about 3 feet BSG would be anticipated to range from about 45 to 70 degrees
Fahrenheit. Furthermore, based on the moisture content of the soils
encountered at depths of around 3 feet BSG, during this investigation
(generally about 8 to 32 percent), it is anticipated that the moisture content
of these soils during the hottest time of the year may generally range from
about 5 to 30 percent.

If wet soil or unstable soil conditions are experienced, methods such as
aeration, mixing wet soilswith drier soils, chemical (i.e., cement) treatment
of the soil, or the use of aggregate base and a geotextile stabilization fabric
such as Mirafi 600X or equivalent, may be required to achieve a stable
condition.

The Contractor should use appropriate grading equipment such aslow-
pressure equipment, steel tracks, etc. to achievetherequired over-excavation,
compaction and subgrade stabilization to minimize rutting and subgrade
instability.
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8.2  SiteGrading and Drainage

8.3

821

8.2.2

8.2.3

Theon-siteclayey soilshaverelatively high finescontentsand areanticipated
to have poor drainage capacity (low permeability). It is recommended to
develop and maintain site grades which will drain surface runoff away from
foundations, both during and after construction. Exterior finished grades
should be sloped aminimum of two percent for adistance of at least fivefeet
away from foundations and slabs on grade or as necessary to establish and
maintain positive drainage, whichever is more stringent.

Landscaping after construction (if any) should direct rainfall away from
foundations and prevent ponding of water and erosion.

It is not recommended to place landscape or planted areas directly adjacent
totheimprovements. Treesshould be setback from the proposed foundations
at least 10 feet or a distance equal to the anticipated drip line radius of the
maturetree. For example, if atree hasan anticipated drip line diameter of 30
feet, the tree should be at least 15 feet away (radius) from the proposed
foundations.

Site Preparation

831

8.3.2

8.3.3

Areas of grading and new at grade improvements should be prepared by
removal of all vegetation, topsoil, organics, root structures, etc. Several piles
of vegetation (tree trimmings) and mulch were noted at the site and will be
required to beremoved. Thegeneral depth of stripping should be sufficiently
deep to remove the organic material, root systems and organic top soils (if
any). The actual depth of stripping should be reviewed by Moore Twining
at the time of grading. All roots larger than ¥ inch in diameter or any
accumulation of organic matter that will result in an organic content more
than 3 percent by weight should be removed during stripping.

Scattered debris and significant anounts of debris pileswerenoted at the site
and are shown on Drawing No. 3 in Appendix A. Some of the debris were
noted within stockpiles of soil. All debris should be removed from the site
including from soil stockpiles such that the on-site soils that are reused as
engineered fill are free of debris.

Shallow swales existed north and south of the existing solar array at the site.
Some portions of thedrainageswerefilled inwith treetrimmings. Wherethe
drainages crossthrough the proposed solar arrays, thetreetrimmingsand any
other debris should be removed from the drainages. Existing drainages that
trend across the areas of the proposed foundationsfor the solar arrays should
be backfilled and appropriate drainage systems shoul d be designed to convey
runoff around the new improvements. Loose and disturbed soils at the
bottom of any drainages should be removed prior to backfilling. The
drainages should then be backfilled in thin lifts with moisture conditioned
engineered fill in accordance with the recommendations of this report.
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8.3.4 Existing storm drain pipes appear to drain runoff to the existing drainage
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8.3.6

areas. If any storm drain piping crosses below ground where the solar array
foundations are planned, the storm drains should be fully removed and not
crushed and buried in-place. In addition, all trench backfill and soils
disturbed from removal of the storm drain pipes should be removed and
placed back as engineered fill.

A sign indicating, “Leach Field, Pipe Termination,” was noted in the
southwest portion of the site, between borings B-34 and B-35. Thus, it is
possible that a septic system with a leach field exists in the southwestern
portion of the site. If a septic tank/leach field is still in use and planned to
remain, the solar array foundations should be setback from the existing septic
tank/leach field to remain in accordance with County requirements.
However, if the septic tank/leach field are no longer in use, these
improvements should be removed where existing in areas of the proposed
solar field. Over-excavation should extend to at least 12 inches below the
improvements to be removed, or to the depth necessary to remove all
disturbed soils resulting from the removal of the septic tank and leach field.

As part of the site preparation, undocumented fills extending deeper than 2
feet BSG should be removed and the excavations backfilled with engineered
fill. Fill soils extending deeper than 2 feet BSG were encountered around
borings B-21/B-21 and the backhoe pits excavated around these borings, as
well as backhoe pit BP-12 (refer to the boring logs in Appendix B and the
supplemental report in Appendix G for depth of fill encountered). In
addition, one soil stockpile of fill was about 160 to 225 feet wide and about
930 feet long and had a maximum height of about 4 to 5 feet in the added
scope of work area located in the southeast portion of the site. These fills
will be required to be removed. In addition, any unsuitable debris
encountered in the fill stockpile should be removed from the site and not
mixed with soilsto bereused asengineeredfill. If improvementsare planned
in the areas where debris fills were encountered, the debris fill materials
encountered in backhoe pits BP-12 and BP-15 (refer to supplemental report
in Appendix G) and Borings B-21/21A should beremoved and replaced with
on-sitesoilsthat arefree of debrisor replaced with acleanimport fill meeting
the recommendations of Section 8.4. Debris fills may be encountered in
other areas of the site that were not explored. If additional debris
fills'unsuitable materials are encountered during grading or construction,
these materials should also be removed.

Areasof undocumented fill should be excavated to expose undisturbed native
soils as verified by observation by Moore Twining. Once verification of
adequate removal of the fill materias is completed, the bottom of the
excavation should be scarified to a depth of 8 inches, moisture conditioned
and compacted as engineered fill. The excavation should then be backfilled
as engineered fill.
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8.3.7 The backfilled soils in the areas of the backhoe pits from Moore Twining’s
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supplemental investigation should also be removed and placed back as
engineered fill (refer to the drawings in the supplemental geotechnical
engineering investigation (backhoe pit investigation) in Appendix G for the
locations of the backhoe pits). The backhoe pit locationswere also staked in
the field after backfilling them.

Following stripping and remova of existing surface and subsurface
improvements, areasto receivefill should be scarified to adepth of 8 inches,
moisture conditioned and compacted as engineered fill prior to placement of
fill soils.

Inthe event that the solar array improvements areto be supported on shallow
spread foundations, after stripping and removal of existing surface and
subsurface improvements, the new foundation areas should be prepared by
removal of all fill soils, followed by scarification to a depth of 8 inches,
followed by moisture-conditioning to between one (1) and four (4) percent
above the optimum moisture content, and compacted to a dry density of at
least 90 percent of the maximum dry density as determined by ASTM Test
Method D1557. Where undocumented fills are removed, the horizontal
limitsof over-excavation should extend at | east 5feet horizontal ly beyond the
edges of the new foundations, or by a horizontal distance equal to the depth
of fill, whichever is greater.

8.3.10 After strippingand removal of existing surface and subsurfaceimprovements,

areasof concrete slabson gradefor equipment pads should be over-excavated
to adepth of at least 12 inches bel ow preconstruction site grade, to the depth
required to remove artificial fill and disturbed soils, and to aminimum of 12
inches below the bottom of the aggregate base |ayer recommended bel ow the
slabs, whichever isgreater. The horizontal limits of over-excavation should
extend a minimum of 3 feet horizontally beyond the limits of the slabs, or a
horizontal distance equal to the depth of fill removal, whichever is greater.
The bottom of the excavation should be scarified to a depth of 8 inches,
moisture-conditioned to between one (1) and four (4) percent above the
optimum moisture content, and compacted to a dry density of at least 90
percent of the maximum dry density as determined by ASTM Test Method
D1557. Concrete slabs on grade for equipment pads should be underlain by
at least 18 inches of Class 2 aggregate base. For precast concrete slabs on
grade without thickened edges, the aggregate base layer should extend to a
minimum of 2 feet beyond the edges of the slab.

8.3.11 After strippingand removal of existing surfaceand subsurfaceimprovements,

areas of dirt access aisles and gravel access roads should be scarified to a
minimum of 12 inches below the resulting ground surface or finished
subgrade (whichever is deeper), followed by moisture conditioning and
compaction to a minimum of 95 percent relative compaction (ASTM
D1557). The horizontal limits of scarification should extend a minimum of
3 feet horizontally beyond the edges of the access roads. It is recommended
the subgrade soils and the surface of the roads within 3 feet of the access
roads be sloped at least 2 percent to prevent water from ponding on or near
theroads. A gravel/base cover would be required for al weather access.
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8.3.12 Allfill requiredto bringthesiteto final grade should be placed as engineered

fill on relatively level (not sloping) surfaces. In addition, all native soils
over-excavated should be compacted as engineered fill.

84 Enqgineered Fill

84.1

8.4.2

8.4.3

The near surface soils encountered are generally lean clays, lean clays with
sand and sandy lean clays. However, some areas encountered near surface
silty sands, sandy siltsor siltswith sand in six (6) of the borings. The on-site
soils with an expansion index of less than 75 will be suitable for use as
engineered fill material below the recommended aggregate base materials,
provided they are free of organics, particles 6 inchesin dimension and larger
areremoved, and the soils are free of debris and root systems. The upper 18
inchesbelow the bottom of the slabs-on-grade for the equipment pads should
consist of Class 2 aggregate base. If soils other than those considered in this
report are encountered, Moore Twining should be notified to provide
alternate recommendations.

Import fill soil should be free of recycled materials, non-expansive and
granular in nature with the following acceptance criteria recommended.

Percent Passing 3-Inch Sieve 100

Percent Passing No. 4 Sieve 75- 100

Percent Passing No. 200 Sieve 15-40

Expansion Index (ASTM D4829)  Lessthan 20

Organics Less than 3 percent by weight
Sulfates < 0.05 percent by weight
Min. Resistivity >5,000 ohm-cm

Prior toimporting fill, the Contractor shall submit test datathat demonstrates
that the proposed import complies with the recommended criteria for both
geotechnical and environmental compliance. Also, prior to beingtransported
to the site, the import material shall be certified by the Contractor and the
supplier (to the satisfaction of Sunpower and/or the property owner as
applicable) that the soils do not contain any environmental contaminates
regulated by local, state or federal agencies having jurisdiction. Contractors
should provide a minimum of 7 working days to complete the geotechnical
testing.

On-site silt and clayey soils placed as engineered fill should be placed in
loose lifts approximately 8 inches thick or |ess, moisture-conditioned to one
(2) tofour (4) percent above optimum moisture content, and compacted to a
dry density of at least 90 percent of the maximum dry density as determined
by ASTM Test Method D1557. The upper 12 inches of subgrade soilsin
proposed vehicleaccessaislesand gravel accessroadsand fillsplaced deeper
than 10 feet BSG should be compacted to adry density of at least 95 percent
of the maximum dry density as determined by ASTM Test Method D1557.
Additional lifts should not be placed if the previous lift did not meet the
required dry density or if soil conditions are not stable.
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8.4.4 On-sitegranular soils and imported soils placed as engineered fill should be

8.5

8.4.5

8.4.6

8.4.7

placed in loose lifts approximately 8 inches thick or less, moisture-
conditioned to optimum and three (3) percent above optimum moisture
content, and compacted to a dry density of at least 92 percent of the
maximum dry density as determined by ASTM Test Method D1557. The
upper 12 inches of subgrade soilsin proposed vehicleaccessaislesand gravel
access roads and fills placed deeper than 10 feet BSG should be compacted
to a dry density of at least 95 percent of the maximum dry density as
determined by ASTM Test Method D1557. Additional lifts should not be
placed if the previous lift did not meet the required dry density or if soil
conditions are not stable.

Utility trench backfill should be placed in 8 inch lifts or less, moisture
conditioned and compacted as engineered fill per the recommendations of
sections 8.4.3 and 8.4.4. The upper 12 inches of subgrade soils in proposed
vehicle access aisles and gravel access roads should be compacted to adry
density of at least 95 percent of the maximum dry density as determined by
ASTM Test Method D1557. Additiona lifts should not be placed if the
previouslift did not meet the required dry density or if soil conditions are not
stable.

Aggregate base shall comply with State of California Department of
Transportation requirements for Caltrans Class 2 aggregate base.
Documentation that the aggregate base to be used for the project meets the
Class 2 material requirements (R-value, gradation, sand equivalent,
durability, etc.) should be provided to Sunpower. All aggregate base should
be compacted to a minimum of 95 percent relative compaction.

Open graded gravel and rock material such as¥zinch crushed rock or ¥2-inch
crushed rock is not recommended for trench backfill. Inthe event gravel or
rock is required by aregulatory agency for use as backfill, al open graded
materials shall be fully encased in a geotextile filter fabric, such as Mirafi
140N, to reduce the potential for migration of fine grained soils into the
porous material. Open graded gravel should be placed in thin (less than 8
inch) lifts and densified with vibratory equipment using aminimum of three
(3) passes.

Slabs-on-Grade for Equipment Pads

851

8.5.2

The proposed equipment pads should be supported on a minimum of 18
inches of aggregate base over moisture conditioned and compacted subgrade
soils prepared as recommended in the “Site Preparation” section of this
report.

An alowable soil bearing pressure of 1,500 pounds per square foot may be
used for design of equipment pads prepared as recommended in this report.
A structural engineer experienced in foundation design should recommend
the thickness, design details and concrete specifications for the proposed
equipment slabs based on atotal static settlement and heave of 1 inch and a
differentia static settlement and heave of Y2inch acrossthe slab on grade, or
over adistance of 30 feet, whichever isthe shortest distance.
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8.5.3 Cast in place equipment slabs-on-grade should be designed with thickened

8.6

854

8.55

edges which extend to at least to the bottom of the aggregate base layer or as
required by the slab designer, whichever is greater.

The subgrade soils should be verified to be consistent with the soilsgenerally
encountered during the field investigation. The moisture content of the
prepared clayey subgrade soils should be verified to be at least one (1)
percent above optimum moisture content prior to placing the aggregate base,
and also within 48 hours of placement of the slab-on-grade. If necessary to
achievetherecommended moisture content, the subgrade soilscould beover-
excavated, moisture conditioned as necessary and compacted as engineered
fill.

An alowable passive resistance of the compacted native soils may be
assumed to be equal to the pressure developed by afluid with a density of
300 pounds per cubic foot, with a one-third increase for wind or seismic
loading. Theupper 12inchesof subgrade soilsshould be neglected in design
for equipment pad areas. The bottom surface area of concrete slabsin direct
contact with aggregate base can be used to resist lateral loads using an
allowable coefficient of friction of 0.40.

Solar Arrays Supported on Shallow Spread Foundations

Thefollowing recommendations are intended for new solar array foundationsin the
event they are supported on shallow spread foundations. Recommendations are
provided later sections of thisreport for driven solar post/pile foundations and cast-
in-drilled-hole foundations for support of the solar array improvements.

8.6.1

8.6.2

An alowable average soil bearing pressure of 2,000 pounds per square foot
may used for the proposed array foundationsin the event they are supported
on shallow spread foundations. This value may beincreased by /s for short
duration loading. The subgrade soils should be prepared in accordance with
the recommendations included in Section 8.3 of this report. A structural
engineer experienced in foundation design should recommend the thickness,
design detail s and concrete specifications for the shallow foundations based
on a total static settlement and heave of 1 inch, and a differential static
settlement of %2 inch between the foundations.

The shallow foundations should extend to at least 12 inches bel ow thelowest
adjacent site grade. In addition, foundations in close proximity to the
ponding basin, located east of the added scope of work areain the southeast
portion of the site, should be setback at least 20 feet from the top of the
ponding basin slope. If any existing drainages are to remain where the solar
array improvements are planned, the foundations should be setback at |east
20 feet from the top of the slope for the drainage. If the drainages are to be
backfilled, site preparation recommendation section 8.3.3 should befol lowed.
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8.6.3 The bottom surface area of concrete footings in direct contact with native

8.6.4

soils or engineered fill can be used to resist lateral loads. An allowable
coefficient of friction of 0.35, can be used for design.

The following seismic factors were developed using online data obtained
from the Ground Motion Parameter Calculator provided by the Structural
EngineersAssociation of Californiawebsite (https://sei smicmaps.org/) based
upon alatitude of 36.698898 degrees, alongitudeof -118.228960 degreesand
a Site Class D. The data provided in Table No. 3 are based upon the
procedures of Sections 1613.2.1 through 1613.2.4 of the 2019 California
Building Code and were not determined based upon aground motion hazard
analysis. Thestructural engineer should review thevaluesin TableNo. 3and
determinewhether aground motion hazard analysisisrequired for the project
considering the seismic design category, structural details, and requirements
of ASCE 7-16 (Section 11.4.8 and other applicable sections). If required,
Moore Twining should be notified and requested to conduct the additional
analysis, develop updated seismic factors for the project, and update the
following values.

TableNo. 3
Seismic Factor CBC Value
Site Class D
Maximum Considered Earthquake (geometric 0.709
mean) peak ground accel eration adjusted for
site effects (PGA,,)
Mapped Maximum Considered Earthquake 0.645
(geometric mean) peak ground acceleration
(PGA)
Spectral Response At Short Period (0.2 15
Second), Sq
Spectral Response At 1-Second Period, S, 0.601
Site Coefficient (based on Spectral Response At 1.0
Short Period), F,
Site Coefficient (based on spectral response at See Note
1-second period), F,

Maximum considered earthquake spectral 15

response accel eration for short period, Sy;5

Maximum considered earthquake spectral See Note

response acceleration at 1 second, S,
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8.7

Seismic Factor CBC Value

Five percent damped design spectral response 1.0
accelerations for short period, Sy

Five percent damped design spectral response See Note
accelerations at 1-second period,

Note:  Requires ground motion hazard analysis per ASCE Section 21.2 (ASCE 7-16,
Section 11.4.8), unless an Exception of Section 11.4.8 of ASCE 7-16 isapplicable
for the project design.

8.6.5 The active pressure of the compacted engineered fill soils in a “drained”
condition may be assumed to be equal to the pressures developed by afluid
with adensity of 40 pounds per cubic foot. The allowable passive resistance
of the compacted native soils may be assumed to be equal to the pressure
developed by afluid with adensity of 300 pounds per cubic foot, with aone-
third increase for wind or seismic loading. The upper 12 inches of subgrade
soils should be neglected in design.

General Recommendations for Solar Arrays Supported on Driven Stedl Pile
Foundations or Cast-in-Drilled-Hole Foundations

Asnoted in thisreport, shallow, very dense and cemented soils were encountered in
some of the borings. In addition, surface fill soils with debris are present. These
conditions may impact driving pilesfor support of the solar array improvements. The
following recommendationswere prepared for solar arrays supported on driven piles.
As an dternative to driven piles, cast-in-drilled hole foundations could also be
considered to reduce the issues associated with driving light solar piles.
Recommendations for installation of driven solar posts are included in Section 8.8
of this report and recommendations for construction of cast-in-drilled-hole
foundations are included in Section 8.9 of this report.

8.7.1 A Cdiforniaregistered civil or structural engineer should prepare structural
detailsfor the solar array pile foundationsto resist shear, moment, and axial
(tension and compression) loads. The design engineer should specify the
thickness, design details and specifications for the foundations based on a
total static settlement of 1 inch and adifferential static settlement of %2inch
between foundations.

8.7.2 Foundations in close proximity to the ponding basin, located east of the
added scope of work area in the southeast portion of the site, should be
setback at least 20 feet from the top of the ponding basin slope. If any
existing drainages are to remain where the solar array improvements are
planned, the foundations should be setback at |east 20 feet from thetop of the
slope for the drainage. If the drainages are to be backfilled, site preparation
recommendation section 8.3.3 should be followed.

8.7.3 Theskinfrictionintheupper portion of the piles, to adepth of Y2 foot, should
be neglected for design. This assumes that the site preparation
recommendations of section 8.3.6 are followed prior to instalation of the
solar posts. The alowable downward capacities of the piles embedded a
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8.7.6

8.7.7

8.7.8
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minimum of 6 feet BSG, may be estimated based on an allowable skin
friction value of 275 pounds per squarefoot. The skinfriction valuesmay be
increased /s for short duration wind loading.

Theallowable uplift resistance of the pile foundations may be assumed to be
Y the allowable vertical skin friction.

Piles should be placed no closer to each other than three pile diameters,
center-to-center. For alternate spacing, the capacity of piles ingroupsshould
be reduced using appropriate group reduction formulas.

The passive resistance in the upper portion of the piles, to adepth of %2 foot,
should be neglected for design. The allowable passive resistance of the soils
below a depth of %2 foot BSG may be assumed to be equal to the pressure
developed by a fluid with a density of 300 pounds per cubic foot. These
values may be increased by one-third for short duration wind or seismic
loads. No other increases should be applied to the allowable passive
pressure. The passive pressure for pile foundations spaced at least three (3)
pile diameters may be applied over awidth equal to 2 pile diameters.

Piles should be placed no closer than three pile diameters, center-to-center.
For aternate spacing, the capacity of pilesin groups should be reduced using
appropriate group reduction formulas.

Based on the soils encountered during our field investigation, the following
soil parameters for pile foundations have been prepared for lateral analysis
using the software program LPILE by Ensoft, Inc.:

TableNo. 4
. Internal |Undrained :
: - Depth Unit Angle of Shear Soil .
Soil Consistency| BSG |Weight Friction | Strength Modulus Strain (Eg)
(feet) (pcf) (degrees) (pSf) K (pci)
Soft to Very Stiff Vo
Clays 0.5-35 100 N/A 250 30 0.02
Stiff to Hard :
Clays 355 105 N/A 1,000 500 0.005
Stff to Very Siff| 5 a5 | 100 N/A 1,000 500 0.005
Clays
Soft to Stiff Clays
and Medium 8.5-13' 100 N/A 250 30 0.02
Dense Sands
Notes:

The upper 6 inches should be neglected in determining the lateral resistance

The above parameters do not apply to undocumented fill soils
NA - Not Applicable
pcf= pounds per cubic foot

psf= pounds per square foot

pci= pounds per cubic inch
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8.8 Driven Pile Foundation Construction

8.8.1

8.8.2

8.8.3

884

8.8.5

Driven pile foundations should be instaled in accordance with the
requirements of this report, and the project plans and specifications,
whichever is the most stringent.

Piles should be installed so that the axial aignment meets the minimum
reguirementsspecified by thetracker/panel manufacturer or project structural
engineer, whichever is more stringent.

Due to the presence of cemented soils and fill with debris that were
encountered in some of the borings, pre-augering should be anticipated for
pile installation to maintain plumbness and reduce pile damage. Inaddition,
the buried asphalt concrete pavement layer identified in the supplemental
backhoe pit investigation (see Appendix G) is anticipated to require pre-
augering, or excavation and removal prior to installation of the solar posts.
Where pre-augering is conducted, pre-augering shal be limited to a
maximum diameter equal to 90 percent of the least pile dimension. Jetting
should not be permitted.

Piles that are bent or damaged during installation should not be relied upon
for load support unlessload testing is conducted to eval uate theload carrying
capacity. If damage or inadequate capacity isindicated, corrective measures
should be taken as determined by the structural engineer.

All piles should be driven continuously to their design tip elevation using
appropriate equipment as determined by the contractor. The equipment
should be selected considering the rigidity and size of the pilein order to
achievetherequired pile embedment and |oad capacities such that the risk of
damage from driving stressis limited. Final pile installation methods and
equipment should be determined by the foundation contractor as necessary
to meet the requirements of this report and the project plans and
specifications. The Contractor should beresponsiblefor repair of all damage
to the piles.

8.9 Cast-In-Drilled-Hole Pile Construction

891

8.9.2

8.9.3

It is assumed the structural engineer will prepare a specification for the
construction of the deep foundations as part of the construction documents.
The specifications should be consistent with the recommendations included
in thisreport.

Based on the presence of cemented, hardpan materials and fill soilswith
debris as noted in some of the borings, the Contractor should anticipate
increased drilling resistance in these materials.

Concrete should be placed in the drilled shaft as soon as possible following
drilling.
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8.9.4 Soilswhich are highly susceptible to caving were generally not encountered

8.10

8.9.5

8.9.6

8.9.7

8.9.8

within the near surface soils. However, in the event of caving, the drilled
holes should be stahilized by a method acceptable to the geotechnical
engineer.

Drilled holes for pile foundations should be drilled within 2 degrees of
vertical. Therebar cage should be suspended within 2 degrees of vertical in
the center of the excavation. This condition should be verified and
documented during construction. Minimum concrete cover, as specified by
the project design engineer, should be maintained throughout the length of
the excavation.

Free agroundwater at the site is much deeper than expected foundation
excavations. However, freewater seepage can occur due to perched water
conditions directly above the hardpan materials. In the event freewater
seepage i s encountered during excavation, the water should either be pumped
from the drilled holes or concrete should be placed from the bottom of the
excavation by extending a tremie pipe or pump pipe to the bottom of the
excavation and maintaining the outlet of the pipe below the wet concrete to
prevent entrapment of freewater or slurry inthe concrete. Theconcrete should
be placed in a continuous manner to provide a seamless deep foundation
element.

Moore Twining should inspect the drilling of the shafts to verify that the
materials encountered are consistent with those evaluated during our
geotechnical engineeringinvestigation. Thisinspection should beconducted
during drilling and prior to placement of reinforcing steel and concrete.

Loose soils should be removed from the drilled shaft excavation prior to
placement of reinforcing steel and concrete.

Dirt or Gravel Paths of Access

8.10.1 Ifitisdesiredto provide an “all-weather” surface, asphalt concrete, crushed

aravel or agaregate base should be provided and maintained as a temporary
all weather surface for access roads. Unimproved, compacted dirt roads may
not be accessible to rubber tired vehicles when wet. Generd
recommendations are provided below for unimproved dirt access aisles, light
duty gravel roads and heavy duty gravel roads.

8.10.2 The proposed dirt access aisles and gravel access roads should be prepared

as recommended in the Site Preparation recommendations of thisreport. The
upper 12 inches of subgrade soils should be compacted to a minimum of 95
percent rel ative compaction. The Contractor should proof roll thecompacted
subgrade of the areas to recelve pavements prior to placement and
compaction of the agaregate base (AB). All unstable areas should be
removed, stabilized, and replaced with engineered fill under the observation
of Moore Twining. The subarade soils and the surface of the gravel roads
should be crowned at the center of the roadway.
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8.10.3 Light Duty Gravel Section: Based on our experience with other projects,

8.10.4

8.10.5

light duty sections with primarily light pickup truck traffic were evaluated
considering a minimum 8 inch crushed gravel or compacted (95 percent
relative compaction) agaregate base section over subgrade soils prepared as
recommended in this report. Based on athe light pickup truck loading, light
duty gravel access roads would be expected to experience some rutting and
pothollnq type effects over time due to compaction of the surface layer and
compression of the subgrade soils. Based on our experience with similar
improvements, reqular maintenance such as regrading and placement of
additional rock would be anticipated for the gravel access to remain
serviceable. If aspecific design truck loading and frequency are known for
the gravel access roads, this information should be provided for Moore
Twining to prepare specific recommendations.

Heavy Duty Gravel Section: Based on our experience with other projects,
heavy duty access sections were evaluated considering a minimum 12 inch
crushed rock or compacted (95 percent relative compaction) agaregate base
section over subgrade soils prepared as recommended in this report and
infrequent semi-tractor trailer loading. Gravel access roads would be
expected to experience rutting and potholing type effects over time due to
compaction of the surface layer and compression of the subgrade soils.
Based on our experience with gravel road sections, regular maintenance such
as regrading and placement of additional rock would be anticipated for the
aravel access to remain serviceable. If a specific desian truck loading and
frequency are known for the gravel access roads, this information should be
provided for Moore Twining to prepare specific recommendations.

The capacity of gravel pavement sections which are exposed to the elements,
including surface water infiltration, runoff, sedimentation, etc. will be
reduced due to infiltration of water and fines into the gravel section and
reduction of subgrade strenagth. Thesefactors should be anticipated torequire
reqular maintenance of the road surface to maintain serviceability.
Maintenance may include, but would not be limited to, remova of
accumulated sediment/fines, regrading and compacting the surface of the
gravel roads and application of additional gravel to the surface.

8.11 Temporary Excavations

8.11.1

It is the responsibility of the contractor to provide safe working conditions
with respect to excavation stability. The contractor is responsible for site
dope safety, classification of materials for excavation purposes, and
maintaining sopes in a safe manner during construction. The grades,
classification and height recommendationspresented for temporary slopesare
for consideration in preparing budget estimates and evaluating construction
procedures.
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9.0

10.0

11.0

8.12

8.11.2 In no case should excavations extend below a 2H to 1V zone below existing
foundations or underground utilities. Excavations which are required to be
advanced below the 2H to 1V envel ope from existing improvements should
be shored to support the foundations. Underaround utilities should not be
located within a2H:1V plane from the bottom of adjacent foundations.

8.11.3 Temporary excavations should be constructed in accordance with CAL
OSHA requirements.

Corrosion Protection

8.12.1 The soil corrosion test results included in Table No. 1 should be considered
by the appropriate consultant and/or manufacturer to assess whether
protective measures are required for improvements in contact with the soils.

8.12.2 These soil corrosion data should be provided to the manufacturers or
suppliers of materials that will bein contact with soils (pipes or ferrous metal
objects, etc.) to provide assistance in selecting the protection and materias
for the proposed products or materials. If the manufacturers or suppliers
cannot determine if materials are compatible with the soil corrosion
conditions, a professional consultant, i.e., a corrosion consultant, with
experience in corrosion protection should be consulted to design parameters.
Moore Twining is not a corrosion engineer; thus, cannot provide
recommendations for mitigation of corrosive soil conditions.

DESIGN CONSULTATION

9.1

9.2

Moore Twining should be retained to review those portions of the contract drawings
and specifications that pertain to earthwork and foundations prior to finalization to
determine whether they are consistent with our recommendations. This serviceis not
part of this current contractual agreement.

If Moore Twining is not retained for review, we assume no liability for the
misinterpretation of our conclusions and recommendations. This review is
documented by a formal plan/specification review report provided by Moore
Twining.

CONSTRUCTION MONITORING

10.1

It is recommended that Moore Twining be retained to observe the excavation,
earthwork, and foundation phases of work to determine that the subsurface conditions
are compatible with those used in the analysis and design. This service is not,
however, part of this current contractual agreement.

NOTIFICATION AND LIMITATIONS

111

The conclusions and recommendations presented in this report are based on the
information provided regarding the proposed construction, and the results of thefield
and laboratory investigation, combined with interpolation of the subsurface
conditions.
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11.2 If variations or undesirable conditions are encountered during construction, Moore

11.3

114

115

116

11.7

11.8

119

Twining should be notified promptly so that these conditions can be reviewed and
our recommendations reconsidered where necessary. It should be noted that
unexpected conditions frequently require additional expenditures for proper
construction of the project.

If the proposed construction is relocated or redesianed, or if there is a substantial
|apse of time between the submission of our report and the start of work (more than
12 months) at the site, or if conditions have changed due to natural cause or
construction operations at or adjacent to the site, the conclusions and
recommendations contained in this report should be considered invalid unless the
changes are reviewed and our conclusions and recommendations modified or
approved in writing.

Recommendations for corrosion protection of metal and concrete improvementsin
direct contact with on-site soils were not included in this report.

Changed site conditions, or relocation of proposed structure(s), may require
additional field and laboratory investigations to determine if our conclusions and
recommendations are applicable considering the changed conditions or time lapse.

The conclusions and recommendations contained in this report are valid only for the
project discussed in the Anticipated Construction section of this report. The use of
the information and recommendations contained in this report for structure on this
site not discussed hereinis not recommended. Theentity or entitiesthat use or cause
to use this report or any portion thereof for another structure or site not covered by
this report shall hold Moore Twining, its officers and employees harmless from any
and all claims and provide Moore Twining's defense in the event of aclaim.

This report is issued with the understanding that it is the responsibility of the client
to transmit the information and recommendations of this report to developers,
owners, buyers, architects, engineers, designers, contractors, subcontractors, and
other parties having interest in the project so that the steps necessary to carry out
these recommendationsin the design, construction and maintenance of the project are
taken by the appropriate party.

Our professional services were performed, our findings obtained, and our
recommendations prepared in accordance with generally-accepted engineering
principles and practices. This warranty is in lieu of all other warranties either
expressed or implied.

Reliance on this report by a third party (i.e., that is not a party to our written
agreement) is at the party's sole risk. If the project and/or site are purchased by
another party, the purchaser must obtai n written authorization and sign an agreement
with Moore Twiningin order to rely upon the information provided in this report for
design or construction of the project.
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120 CLOSING

We appreci ate the opportunity to be of service to Sunpower Corporation. If you have any questions
regarding this report, or if we can be of further assistance, please contact us at your convenience.

Sincerely,

MOORE TWINING ASSOCIATES, INC.
Geotechnical Engineering Division

DRAFT

Allen H. Harker, PG
Professiona Geologist

DRAFT

Read L. Andersen, RGE
Manager
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APPENDIX A

DRAWINGS

Drawing No. 1 - Site Location Map
Drawing No. 2 - Test Boring Location Map
Drawing No. 3 - Test Boring Location Map Showing On-Site Features
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B-1 E468R6.01

APPENDIX B

LOG OF TEST BORINGS

This appendix contains the final boring logs. The logs represents our interpretation of the contents
of the field logs and the results of the field and |aboratory tests.

The logs and related information depict subsurface conditions only at these locations and at the
particular time designated on the logs. Soil conditions at other |ocations may differ from conditions
occurring at the test boring locations. Also, the passage of time may result in changes in the soil
conditions.

In addition, an explanation of the abbreviations used in the preparation of the logs and a description
of the Unified Soil Classification System are provided at the end of Appendix B.



Project: Proposed Gr

e

fJjA

Project Number: E468| 6.01

Drilled By: JC
Drill Type: CME 75

Auger Type: 6 5/8" Ho
Hammer Type: 140 Ibs

SSOCI1ATES,
Test Boring: B-1

Auto Trip Hammer

und Mounted Solar Array

low Stem Augers

Depth to Groundwater

T AMOORE TWINING

INC.

Logged By: ZA

Date: April 13, 2021

Elevation:

First Encountered During Drilling: N/E

ELEVATION/
DEPTH
(feet)

SOIL SYMBOLS
SAMPLER SYMBOLS
AND FIELD TEST DATA

USCS

Soil Description

Remarks

N-Values
blows/ft.

Moisture
Content %

-0

-10

-15

- 20

-25

6/ 6
5/6
16/6

17/ 6
18/ 6
123/6

\

1

14/ 6
15/ 6
16/ 6
6/ 6
6/ 6
18/6

—~—

J 36
2/6
2/6
3/6
2/6
1216

1

DANNN

CL

SANDY LEAN CLAY; stiff, moist,
medium plasticity, brown

Hard

SANDY LEAN CLAY; very stiff,
moist, medium plasticity, brown
Stiff

Soft, very moist

" Bottom of Boring B-1 at 13 feet.

From 0-3.5":
R-value = 37

DD = 104.9 pcf

11

41

31

14

16.3

324

Notes:

Figure Number




Project: Proposed
Project Number: E4

Drilled By: JC
Drill Type: CME 75

Auger Type: 6 5/8"
Hammer Type: 140 |

Test Boring: B-2
round Mounted Solar Array
8R6.01

Logged By: ZA

MOORE TWINING

/A SSOC1ATES, INC.

Date: April 13, 2021

Elevation:

ollow Stem Augers

s. Auto Trip Hammer

Depth to Groundwater

First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/t. | Content %
— 0 (—p—— B
o CL | SANDY LEAN CLAY; stiff, damp, 15
8/ 6 low plasticity, brown
% g; g Very stiff, increased sand DD = 107.3 pcf 45 15.9
-5 2716
oo SM SILTY SAND; medium dense, moist,|7'o" 819 u
3 5/6 fine to medilim  rained li ht hrown rave_— -
10 o and = 81.4% 12
6/6 CH 00 = 16.5%
g;g FAT _C_LAY; Sstift, very moist, very high From 11.5-13" 4 471
56 plasticity, brown LL =63
2/ A J— . Soft Pl = 44
Bottom of Boring B-2 at 13 feet.
-15
-20
- 25
Notes:

Figure Number




MOORE TWINING

ASSOCIATES, I NC.

Test Boring: B-3
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 13, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E
ELEVATION/ SOIL SYMBOLS N-Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA P blows/ft. | Content %
— 0 i
216 CcL SANDY LEAN CLAY; soft, damp, | From 0-3: 3
r 176 ; P R-value = 36
2/6 high plasticity, brown
i 11/6 Very stiff, increased sand From 3.5-5" 27 15.0
12/6 DD = 96.0 pcf
-5 15/6 Sand = 45.0%
| -200 = 55.0%
LL = 47
i Pl=25
g =33°
i ¢ = 460 psf
. B SM SILTY SAND; medium dense, damp, 26
10 14/ 6 fine to medium dense, brown
6/6 18
L 8/ 6
10/ 6
: 76 SP-SM | POORLY GRADED SAND WITH 22
L %,66 SILT; medium dense, damp, medium
| \ to coarse grained, tan brown
Bottom of Boring B-3 at 13 feet.
—15
— 20
— 25

Notes:

Figure Number




Project: Proposed
Project Number: E4

Drilled By: JC
Drill Type: CME 75

Auger Type: 6 5/8"
Hammer Type: 140 |

TJXI\/IOORE TWINING

8R6.01

ASSOCI1I1ATES,

Test Boring: B-4
round Mounted Solar Array

Logged By: ZA

INC.

Date: April 13, 2021

Elevation:

ollow Stem Augers

s. Auto Trip Hammer

Depth to Groundwater

First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA blows/ft. | Content %
0 36 I FRILL ILL - SANDY LEAN CLAY: soft 4
1/6 I - . SOTL.
6/ 6
CL
43/6 .. DD = 90.7 pcf >50 9.1
50/ 3 plasticity, brown be
Hard, moderate cementation
-5
/ g;g Very stiff, increased sand with depth 17
/ /,_10iA
‘W A SM SILTY SAND; medium dense, damp, 14
S B I YPS | fine to coarse arained brown 5
;‘;g CL LEAN CLAY; medium stiff, moist, low
4 2/ A . plasticitv. brown
Bottom of Boring B-4 at 13 feet.
-15
-20
- 25
Notes:

Figure Number




MOORE TWINING

ASSOCIATES, INC.

Test Boring: B-5
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 12, 2021

Elevation:
Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %
—0 : .
%g SM SILTY SAND; medium dense, damp, |From 0-5" . 15
i 8/6 fine to medium grained, brown, with |Srave! = 11.8%
| Sand = 55.7%
16/ 6 some gravel, trace clay . 200 = 32 5% 53 7.9
L 5252 Dense, moderate cementation LL = Non-viscous
PI = Non-plastic
r El=9
L g ) DD = 101.7 pcf
g;g Medium dense 22
i 14/ 6
10 - .
e CL | SANDY LEAN CLAY; stiff, moist, low 1
I 6; 6 plasticity, brown From 11.5.13' 4 60.0
. P rom ol : .
- e CH FAT CLAY; soft, very moist, very highl || "~ g,
L 2/6 \_plasticity, brown Pl =65
L Bottom of Boring B-5 at 13 feet.
15
- 20
- 25
Notes:

Figure Number




Project Number: E468R6.01
Drilled By: JC

Drill Type: CME 75

Auger Type: 6 5/8" Hollow Stem Augers
Hammer Type: 140 Ibs. Auto Trip Hammer

Test Boring: B-6
Project: Proposed Ground Mounted Solar Array

Depth to Groundwater

IMOORE TWINING

JASSOCIATES, INC.

Logged By: ZA
Date: April 13, 2021

Elevation:

First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA blows/ft. | Content %
e FILL | FILL - SANDY LEAN CLAY; stiff, 15
I 11/6 damp, low plasticity, brown, asphalt
" 2216 SC debris DD = 101.7 pcf >50 8.2
L 5073 CLAYEY SAND; very dense, moist,
L fine to medium grained, brown,
e e moderate cementation
jo7e CL LEAN CLAY; very stiff, moist, low 20
I 9/ 6 plasticity, brown, mottling
10 416 Soft, very moist 3 56.4
| 216
1/6
| 216 light gray, trace gravel 4
| g;g Brown
Bottom of Boring B-6 at 13 feet.
15
20
25
Notes:

Figure Number




IMOORE TWINING

fASSOCIATES, INC.

Test Boring: B-7

Project: Proposed Ground Mounted Solar Array

Project Number: E468R6.01
Drilled By: JC

Drill Type: CME 75

Logged By: ZA

Date: April 13, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers

Hammer Type: 140 Ibs. Auto Trip Hammer

Depth to Groundwater

First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %

— 0 1.

a8 cL SANDY LEAN CLAY: soft, damp, low| From 0-3: 4
| e pH=7.
I 2/6 plasticity, brown SR = 620 ohm-cm

Cl < 0.00060%
- SS =0.29%
. 2ne sc CLAYEY SAND; very dense, damp, |PP = 1004 pcf >50 116
s 48/ 6 fine to medium grained, brown 40
I g [Ech Dense
A 2306
. ne SM SILTY SAND; medium dense, damp, 13
L 6/6 fine to medium grained, brown
10 o6 . - 17

i 86 CL LEAN CLAY; very stiff, moist,

9/ 6 medium plasticity, brown, some sand 6
- 3/6 medium stiff

216
- 4/6 -

Bottom of Boring B-7 at 13 feet.
15
20
25
Notes:

Figure Number




Drilled By: JC

Drill Type: CME 75

Auger Type: 6 5/8" Hollow Stem Augers
Hammer Type: 140 Ibs. Auto Trip Hammer

Test Boring: B-8
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Depth to Groundwater
First Encountered During Drilling: N/E

IMOORE TWINING

JASSOCIATES, INC.

Logged By: ZA

Date: April 15, 2021

Elevation:

ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/it. | Content %
e cL LEAN CLAY WITH SAND; stiff, 1
I 6/ 6 damp, low plasticity, brown
r . ; ; i~ From 2-4':
| ML SANDY SILT; moist, slight plasticity, Rovalue — 68
brown, trace clay
| 21/ 6 Hard DD = 78.9 pcf >50 23.9
gg;g ar (sample disturbed)
o6 CL LEAN CLAY WITH SAND; stiff, 10
| 46 moist, low plasticity, brown
-0 3/6 Medium stiff 7
L 3/6
4/ 6 .
L 252 trace root lets, light brown 8
L 4/ 6 "
Bottom of Boring B-8 at 13 feet.
15
- 20
- 25
Notes:

Figure Number




yMOORE TWINING
JASSOCIATES, INC.

Test Boring: B-9
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 15, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E
ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blowsft. | Content %
—0 ARABE - - ,
HHHHE gfg SM SILTY SAND; medium dense, damp, Fﬁomgf-f’i 13

|- : . . . p = .

716 fine to medium grained, brown, trace |~ 1,900 ohm-
r clay cm
L ) Cl < 0.00060%

. = 0,

a ‘n e SW-SM | WELL GRADED SAND WITH SILT; |>°~ %9%% 19
s ® e medium dense, damp, fine to coarse From 5.6.5" 08
| 1y e grained, light brown, trace fine gravel |- - '~ 50,

17/6 Sand = 91.0%
" -200 = 7.0%
10 - . .

e CL LEAN CLAY; stiff, moist, low 9
I 5/6 plasticity, olive .
r 3;2 medium stiff, brown, calcification
L 46 -

Bottom of Boring B-0 at 13 feet.

15
20
25

Notes:

Figure Number




Drilled By: JC

Drill Type: CME 75

Auger Type: 6 5/8" Hollow Stem Augers
Hammer Type: 140 Ibs. Auto Trip Hammer

Test Boring: B-10
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Depth to Groundwater

IMOORE TWINING

[ASSOCIATES, INC.

Logged By: ZA

Date: April 15, 2021

Elevation:

First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/it. | Content %

— 0 . 1.

ifg FILL FILL - LEAN CLAY; stiff, damp, low F}ng?' 10
L . . |pH=09.
I 6/ 6 plasticity, brown, trace asphalt debris SR = 2.100 ohm-

% e CL | LEAN CLAY; hard, damp, low o 000605 46 151

i 29/ 6 plasticity, light brown, weak SS = 0.029%
r cementation
5 . . From 2-3.5.

2;2 stiff, moist DD = 94.3 pcf 12
| 6/6
10 are Increased sand with depth 9
| 4/ 6
L 3;2 medium stiff, brown to olive 6
L 36 -

Bottom of Boring B-10 at 13 feet.
15
- 20
- 25
Notes:

Figure Number




N

Project: Proposed Gr
Project Number: E468

Drilled By: JC
Drill Type: CME 75

Auger Type: 6 5/8" Ho

Hammer Type: 140 Ibs

TAMOORE TWINING

fJJA. SSO CI A TES, INC.

Test Boring: B-11
und Mounted Solar Array
6.01
Logged By: ZA

Date: April 15, 2021

Elevation:
low Stem Augers
Depth to Groundwater
. Auto Trip Hammer First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA blows/ft. | Content %
— 0 . - ,
ﬂg;g CL | LEAN CLAY; stiff, damp, low From 0-3.5" 1
6/6 plasticity, brown g: ;%goo ohim
cm ’
/ Cl < 0.00060%
/ 1 AR Very stiff, weak cementation SS =0.0017% 16
-5 6/ 6
// 416 Stiff 9
4/ 6
- 10 e A — 21
SRR N SP POORLY GRADED SAND; medium
A BT | denge dam medilm tn cnarce
é ? f 5/ 6 CL 11
6/6
5/6 —|—————|, LEAN CLAY; stiff, moist, low
plasticitv_liaht brown
15 Bottom of Boring B-11 at 13 feet.
-20
- 25
Notes:

Figure Number




MOORE TWINING

ASSOCIATES, I NC.

Test Boring: B-12
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 15, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E
ELEVATION/ SOIL SYMBOLS N-Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA blowsfft. | Content %
— 0 N . . )
gfg CL LEAN CLAY; medium stiff, moist, low |From 0-3 7
i 416 plasticity, brown, trace root lets g: ;72'200 ohm-
L SR=2
L , Cl < 0.00060%
| ﬁ;g Hard, moderate cementation SS = 0.53% 61
17/ 6
=5 30/ 6 DD = 78.9 pcf 48 23.3
L 2516 (sample disturbed)
23/ 6
10 .
IHEEE B SW-SM | WELL GRADED SAND WITH SILT; |From 10-115: 14
i rail 1816 medium dense, damp, fine to coarse |egng = o1 0%
= REERS %536 SP grained, light brown, trace fine gravel |-200 = 7.8% 20
L SRR AN POORLY GRADED SAND; medium

dense, damp, medium to coarse
grained,light brown
Bottom of Boring B-12 at 13 feet.

Notes:

Figure Number




Auger Type: 6 5/8" Hollow Stem Augers
Hammer Type: 140 Ibs. Auto Trip Hammer

Test Boring: B-13
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA

IMOORE TWINING

fASSOCIATES, INC.

Date: April 15, 2021

Elevation:

Depth to Groundwater

First Encountered During Drilling: N/E

Figure Number

ELEVATION/ SOIL SYMBOLS N-Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA P blows/ft. | Content %
— 0 . '
ae FILL | FILL - SANDY LEAN CLAY; medium |From 035 7
L . . pH=7.
4/ 6 stiff, damp, low pla_lstlcny, brown, SR = 1.700 ohm-
" trace asphalt debris em
r CL SANDY LEAN CLAY; damp, low Cl < 0.00060%
| 46 plasticity, brown SS =0.54% 10
56 Stiff
-5 5/ 6
4/6 9
L 4/ 6
5/ 6
-1 o6 SP POORLY GRADED SAND; medi 16
716 ; medium
I 9/ 6 dense, moist, fine to medium
- gfg SM grained, light brown 12
L 6/ 6 SILTY SAND; medium dense, moist,
L fine to coarse grained, light brown,
some clay
15 Bottom of Boring B-13 at 13 feet.
=20
25
Notes:




Test Boring: B-13A

Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

IMOORE TWINING

[ASSOCIATES, INC.

Logged By: ZA
Date: April 16, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers

Hammer Type: 140 Ibs. Auto Trip Hammer

Depth to Groundwater

First Encountered During Drilling: N/E

ELEVATION/

SOIL SYMBOLS

. .- N-Values | Moisture
DEPTH SAMPLER SYMBOLS Uscs Soil Description Remarks
(feet) AND FIELD TEST DATA P blows/ft. | Content %

— 0 j—

FILL SANDY LEAN CLAY; damp, low
| plasticity, light brown, trace asphalt
r el ~debris 18
L SANDY LEAN CLAY; damp, low
L plasticity, light brown, with 23

calcification

=5 Increased in moisture content 17
L 22
L —|— _. Decrease sand content 20
|10 ML SANDY SILT; very stiff, moist, non

SP plastic, brown, increased sand with 25
I . denth
r POORLY GRADED SAND; medium
L dense, damp, fine to medium
L arained. arav
| s Bottom of Boring B-13A at 11.5 feet.
~20
~25

Notes:

Figure Number




N

Project: Proposed Gr
Project Number: E468

Drilled By: JC
Drill Type: CME 75

Auger Type: 6 5/8" Ho

Hammer Type: 140 Ibs

TAMOORE TWINING

low Stem Augers

. Auto Trip Hammer

fJJA SSO ClI A TES,

Test Boring: B-14
und Mounted Solar Array

6.01

Logged By: ZA

INC.

Date: April 15, 2021

Elevation:

Depth to Groundwater

First Encountered During Drilling: N/E

ELEVATI

(feet)

ON/

DEPTH

SOIL SYMBOLS
SAMPLER SYMBOLS

AND FIELD TEST DATA

USCS

Soil Description

Remarks

N-Values
blows/ft.

Moisture
Content %

-0

- 10

NN

NN

ﬂ

716
10/ 6
19/ 6

17/ 6
12/ 6
13/ 6
5/ 6
6/ 6
4/ 6

4/ 6
5/6
5/ 6
716

8/6
al A

CL

LEAN CLAY; very stiff, damp, low
plasticity, brown, weak cementation

Stiff

Sandy

-15

-20

- 25

SC

CLAYEY SAND; medium dense,
moist fine to medium arained brown

Bottom of Boring B-14 at 13 feet.

From 0-3.5":
pH=8.3

SR = 2,700 ohm-
cm

Cl =0.0013%
SS =0.0078%

From 3.5-5";
DD = 94.0 pcf

29

25

10

10

17

19.2

Notes:

Figure Number




IMOORE TWINING
JASSOCIATES, INC.

Test Boring: B-15
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 15, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E
ELEVATION/ SOIL SYMBOLS NValues | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA blows/ft. | Content %
— 0 il
7 cL LEAN CLAY; hard, damp, low From 0.5 31
i A DH = 8.
I 31/6 plasticity, brown SR = 2,900 ohm-
12/6 very stiff cm 26
- ﬁ; e Cl=0.0011%
] SS = 0.0022%
-5 bt -
g [ SC | CLAYEY SAND; medium dense, 13

6/ 6 damp, fine to medium dense, brown

%?G SM SILTY SAND; medium dense, moist, 23
I 13/6 fine to medium grained, brown 18
i o CL SANDY LEAN CLAY; very stiff,
L 10/ 6 moist, low plasticity, brown, some
i \ seams of sand
Iy Bottom of Boring B-15 at 13 feet.
20
25

Notes:

Figure Number




IMOORE TWINING
JASSOCIATES, INC.

Test Boring: B-16
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 14, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E
ELEVATION/ SOIL SYMBOLS N-Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %

I 0 - ,

e cL SANDY LEAN CLAY; stiff, damp, | From 05 14
L : o pH=09.

8/6 medium plasticity, brown, weak SR = 3.400 ohm-
- 16/ 6 cementation cm 41 14.5
L % 18/ 6 Hard, calcification, weak cementation|c| = 0.0071%

23/6 SS = 0.0044%
i Gravel = 3.3%
S 10/ 6 _ Sand = 43.9% 18

8/ 6 SM SILTY SAND; medium dense, damp, |-200 = 52.8%
i 10/ 6 fine to coarse grained, brown IF_>I|_-:1377
I El =34
| From 2-3.5"

Sample disturbed

10 36 CL | LEAN CLAY; medium stiff, moi 8
| 16 ; medium stiff, moist, low

4/ 6 plasticity, brown, calcium 15
f e Stiff, with sand
| 8/ 6

Bottom of Boring B-16 at 13 feet.

15
20
25

Notes:

Figure Number




Project Number: E468R6.01
Drilled By: JC

Drill Type: CME 75

Auger Type: 6 5/8" Hollow Stem Augers
Hammer Type: 140 Ibs. Auto Trip Hammer

Test Boring: B-17
Project: Proposed Ground Mounted Solar Array

Logged By: ZA

IMOORE TWINING

JASSOCIATES, INC.

Date: April 15, 2021

Elevation:

Depth to Groundwater

First Encountered During Drilling: N/E

Notes:

ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA blows/ft. | Content %
0 are cL LEAN CLAY; sti 10
| 5/6 ; stiff, damp, low
5/ 6 plasticity, brown
I ggfg SM SILTY SANDY; very dense, damp, |PP =127.7 pef >50 33
I 50/ 5 fine to coarse grained, light brown,
~5 moderate cementation
. a8 CL LEAN CLAY; medium stiff, damp, low 5
10 3/6 plasticity, light brown
I ae Stiff 10
5/ 6
4/ 6 11
i 5/6
| 15 6/ 6 _
Bottom of Boring B-17 at 15 feet.
20
25

Figure Number




MOORE TWINING

ASSOCIATES, INC.

Test Boring: B-18
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 15, 2021

Elevation:
Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA blows/ft. | Content %

e CcL LEAN CLAY WITH SAND; very stiff, 16

I 11/6 damp, medium plasticity, brown

I e ML | SANDY SILT; stiff, moist medium ~ |From23.5: 21 251

I 10/6 plasticity, brown, with clay, weak cond < v Do

F cementation, calcification -200 = 52.3%

s 56 . . LL = 47
e Medium Stiff Pl =19 6

| 2/6

— lo .
o SC | CLAYEY SAND; medium dense, 16

I 9/ 6 damp, fine to medium grained, brown -

- 5o SM SILTY SAND; medium dense, damp,

L 13/6 \_fine to medium grained, brown

L Bottom of Boring B-18 at 13 feet.

15

- 20

- 25

Notes:

Figure Number




IMOORE TWINING

fASSOCIATES, INC.

Test Boring: B-19

Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA

Date: April 14, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers

Hammer Type: 140 Ibs. Auto Trip Hammer

Depth to Groundwater

First Encountered During Drilling: N/E

Figure Number

ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %
—0 : .
ne cL LEAN CLAY; stiff, damp, low From 0°5: 15
L o pH = 8.
I 8/ 6 plasticity, brown SR = 2.500 ohm-
cm
L . Cl = 0.0039%
7o SANDY LEAN CLAY; very stiff, SS = 0.02% 25 11.9
10/ 6 “ - 02%
r 15/ 6 damp, low plasticity, brown
-5 S From 3-4.5"
oe sc CLAYEY SAND; loose, fine to coarse|Only 3 rings 10
I 5/6 grained, brown recovered, sample
| ! disturbed
— lo .
e SM SILTY SAND; medium dense, damp, 19
I 9/ 6 fine to coarse grained, brown
L 7/6 19
10/ 6
L 96 _
Bottom of Boring B-19 at 13 feet.
15
- 20
25
Notes:




Auger Type: 6 5/8" Hollow Stem Augers
Hammer Type: 140 Ibs. Auto Trip Hammer

Test Boring: B-20
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Depth to Groundwater

IMOORE TWINING

JASSOCIATES, INC.

Logged By: ZA
Date: April 15, 2021

Elevation:

First Encountered During Drilling: N/E

Figure Number

ELEVATION/ SOIL SYMBOLS N.Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %
— 0 . . 1.
Hg;g ML | SILT WITH SAND; medium stiff, From 0-3 7

I 4/6 damp, slight plasticity, brown, trace ~|R-value =43
r clay
. gyg cL LEAN CLAY; Stiff, moist, low DD =88.5 pef 15 139
s 8/6 plasticity, brown, with calcification
L ‘5‘;2 With sand, weak cementation 10
10 5/ 6 .

716 Very stiff 22
L 8/ 6

14/ 6
- 14/ 6 29

15/ 6
r 14/ 6 "

Bottom of Boring B-20 at 13 feet.
15
20
25
Notes:




MOORE TWINING

fJJA. SS O C1ATES, INC.

Test Boring: B-21
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 13, 2021

Elevation:
Auger Type: 6 5/8" Hollow Stem Augers
) Depth to Groundwater
Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E
ELEVATION/ SOIL SYMBOLS N.Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA P blows/ft. | Content %
-0 - , ,
ﬂifg FILL | FILL- SANDY LEAN CLAY; stiff, ~ |From0-35 10
6/6 moist, low plasticity, brown R-value =23
j %fG Moderate cementation DD = 93.9 pcf 21 10.8
11/6
-5 112;2 Very stiff, with concrete fragments, 24
113/6 metal wire in cuttings
~10 q 28/ 6 23
16/ 6
716
_ 7 21 e CL SANDY LEAN CLAY; stiff, moist, low 10
6/ 6 || plasticitv_brown
-15 Bottom of Boring B-21 at 14.5 feet.
-20
=25
Notes:

Figure Number




IMOORE TWINING
IASSOCIATES, INC.

Test Boring: B-21A

Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 16, 2021

Elevation:
Auger Type: 6 5/8" Hollow Stem Augers
) Depth to Groundwater
Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E
ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA P blows/it. | Content %
— 0 u—
FILL FILL - LEAN CLAY; damp, low

| plasticity, brown, some gravel
i Stiff, blended soil, matrix with sand, 14
r cement grout fragments
L 14
I FILL - CLAYEY SAND; medium 13
r dense, damp, fine to medium
L grained, brown 19
| Very stiff, trace concrete fragments
L Concrete fragments only, tire 18
| 10 fragments in cuttings

Metal debris 17
L Stiff 9
L T oL ~ Seams of siltv sand over fabric 15
L 15 SANDY LEAN CLAY; stiff, moist, low

plasticity, brown 12
I B Increased sand with sand
F Bottom of Boring B-21A at 16.5 feet.
20
25

Notes:

Figure Number




IMOORE TWINING

fASSOCIATES, INC.

Test Boring: B-22
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 13, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E
ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA blows/ft. | Content %
352 FILL FILL - SANDY LEAN CLAY; stiff, 15
I 8/ 6 damp, medium plasticity, brown,
r S F 786 SC trace asphalt and grout debris From 2-3.5" 53 32.3
L A g%gg CLAYEY SAND; dense, moist, fine to|DD = 78.4 pcf
| medium grained, brown Sand = 64.1%
-200 = 35.9%
s e e : : : g =44° 8
16 CL LEAN CLAY; medium stiff, moist, ¢ =500 psf
I 4/6 medium plasticity, brown
10 g;g increase in moisture 5
| 3/6
L 3/6 Soft, high plasticity From 11.5-13" 4 27.9
2/6 LL = 44
L 2/6 Pl =28

Bottom of Boring B-22 at 13 feet.

Notes:

Figure Number




IMOORE TWINING
JASSOCIATES, INC.

Test Boring: B-23
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 14, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E
ELEVATION/ SOIL SYMBOLS N.Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %
— 0 . . 1.
e cL SANDY LEAN CLAY: stiff, moist, |From05: 11
r H o ravel = 3.0%
I 5/ 6 high plasticity, brown Sand = 44.1%
% %2; g Hard -200 = 52.1% 50 30.1
* Lo
i El =68
5 g; g Stiff, weak cementation, calcification |From 2-3.5" 14
r 8/ 6 DD = 81.8 pcf
10 AHARE .
THEHH [ SM SILTY SAND; medium dense, damp, 19
I 11/ 6 fine to coarse grained, brown 08
i HHHE Ig% Increased fines
- HHHHH e

F Bottom of Boring B-23 at 13 feet.

Notes:

Figure Number




IMOORE TWINING
JASSOCIATES, INC.

Test Boring: B-24
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Logged By: ZA
Drilled By: JC 99 Y

Date: April 14, 2021

Drill Type: CME 75
Elevation:
Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater
Hammer Type: 140 Ibs. Auto Trip Hammer

First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %

—0 - : .

a8 CL LEAN CLAY; medium stiff, damp, low F}ngg'& 5
L A pH = 8.
I 3/6 plasticity, brown SR = 440 ohm-cm

Cl=0.051%
L SS =0.24%
i 3 égjg Hard, sandy, moderate cementation |DD =115.4 pcf >50 6.8
s 50/ 5
: SM SILTY SAND; medium dense, moist, 28
10 fine to medium grained, brown 19
- SC CLAYEY SAND; medium dense, 15
L moist, fine to medium grained, brown
| Bottom of Boring B-24 at 13 feet.
15
- 20
- 25
Notes:

Figure Number




JMOORE TWINING
ASSOCIATES, INC.

Test Boring: B-25
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Logged By: ZA
Drilled By: JC 99 Y

Date: April 14, 2021

Drill Type: CME 75
Elevation:
Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater
Hammer Type: 140 Ibs. Auto Trip Hammer

First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %

— 0 . il

FILL FILL - SILTY SAND; loose, moist, From 0-3.5" 9
i fine to coarse grained, red-brown R-value = 66 s
r Medium Dense
: CL SANDY LEAN CLAY; very stiff, 19
s moist, low plasticity, brown
10 5/6 Stiff 10
L 5/6

5/6 .
i 5/6 Olive-brown 13
6/ 6
L 716 -
Bottom of Boring B-25 at 13 feet.
15
20
25
Notes:

Figure Number




IMOORE TWINING
JASSOCIATES, INC.

Test Boring: B-26
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 13, 2021

Elevation:
Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N.values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA blows/ft. | Content %
_ 0 - )
oo cL SANDY LEAN CLAY; stiff, damp, low| From 0-3: 11
L = PH=0.
I 6/ 6 plasticity, brown SR = 2.300 ohm-
cm
= Cl = 0.0049%
17005 g;g;g CL-ML | SANDY, SILTY CLAY; stiff, moist, |ss =0.0041% 21 8.3
i A | Al10/6 low plasticity, brown, trace fine From 3-4.5"
A L/ DD = 109.5 pcf
-5 M/ gravel b
A |/ Gravel = 3.8%
. e Sand = 44.1%
| // / -200 = 52.1%
a% LL=26
L palVq PI=6
. AHEHE (e SM SILTY SAND; medium dense, damp, 24
10 HHEHH AFES fine to coarse grained, brown 9
I e o Loose
B 5/ 6
: 3/6 ML SANDY SILT; stiff, moist, non-plastic, 1
L gfg brown
| Bottom of Boring B-26 at 13 feet.
15
20
25
Notes:

Figure Number




Project Number: E468R6.01
Drilled By: JC

Drill Type: CME 75

Auger Type: 6 5/8" Hollow Stem Augers

IMOORE TWINING

[ASSOCIATES, INC.

Test Boring: B-27
Project: Proposed Ground Mounted Solar Array

Logged By: ZA
Date: April 13, 2021
Elevation:

Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E
ELEVATION/ SOIL SYMBOLS NValues | Moisture
DEPTH SAMPLER SYMBOLS Uscs Soil Description Remarks
(feet) AND FIELD TEST DATA P blows/ft. | Content %
0 36 CL LEAN CLAY: sti 12
16 ; stiff, damp, low
I 8/ 6 plasticity, light brown

| 96
10/ 6
s 8/6

776

~ Y516

$%0%5% BT

10 8/ 6

i 12/6

11/6
i 776
8/ 6
: 8/ 6

Notes:

DD = 90.6 pcf 18
sC CLAYEY SAND:; loose, moist, fine to 8
medium grained, brown 3

CL SANDY LEAN CLAY; very stiff,
moist, low plasticity, brown 16

Bottom of Boring B-27 at 13 feet.

17.2

Figure Number




Auger Type: 6 5/8" Hollow Stem Augers
Hammer Type: 140 Ibs. Auto Trip Hammer

Test Boring: B-28
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA

IMOORE TWINING

JASSOCIATES, INC.

Date: April 14, 2021

Elevation:

Depth to Groundwater

First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %
— 0 . N
FILL FILL - SILTY SAND; medium dense, F}Tm?g'& 13
L ' , : pH=7.
| damp, fine to medium grained, brown SR = 5.900 ohm-
cm
- Cl < 0.00060%
, SS =0.0011%
: CL LEAN CLAY; very stiff, damp, low ’ 20
s plasticity, brown, weak cementation, samole disturbed
I calcification ample disturbe 13 16.9
Medium stiff, weak cementation

10 —

......... gfg SC CLAYEY SAND; loose, moist, fine to °
I 6/ 6 medium grained, brown
L 10/ 6 : 20

10/ 6 Medium dense
L 10/ 6 _
Bottom of Boring B-28 at 13 feet.
15
20
25
Notes:

Figure Number




Project: Proposed
Project Number: E4

Drilled By: JC
Drill Type: CME 75

Auger Type: 6 5/8"
Hammer Type: 140 |

4

8R6.01

A TES,

Test Boring: B-29

s. Auto Trip Hammer

round Mounted Solar Array

Logged By: ZA

MOORE TWINING

AS SO CI

INC.

Date: April 13, 2021

Elevation:

ollow Stem Augers

Depth to Groundwater

First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %
—_ 0 —— . . 1.
30 cL SANDY LEAN CLAY; medium stiff, | From 0-3: 7
- pH = 8.
4/ 6 damp, low plasticity, brown SR = 2,000 ohm-
cm
Cl = 0.0039%
13/ 6 i i ot SS=0.031%
Very stiff, light brown, calcification Samplé disturbed 39 22.8
-5
20
-10 ; : 20
SILTY SAND; medium dense, fine to
medium grained, brown 30
Dense
Bottom of Boring B-29 at 13 feet.
-15
-20
-25
Notes:

Figure Number




MOORE TWINING

{JASSOCIATES, INC.

Test Boring: B-30

Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA
Date: April 13, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers
Depth to Groundwater

Hammer Type: 140 Ibs. Auto Trip Hammer First Encountered During Drilling: N/E
ELEVATION/ SOIL SYMBOLS N.Values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks
(feet) AND FIELD TEST DATA P blows/ft. | Content %

_ 0 - - - :

3o CL LEAN CLAY; medium stiff, moist, low | From 0-5" 9
I 5/6 plasticity, brown R-value =22
i 3 gg;g Hard, moderate cementation DD = 88.5 pcf >50 11.8
| 50/ 5
-5 S bt -

S [Ero e CLAYEY SAND; medium dense, 25

I 27 1516 moist, fine to medium grained, brown
~10 , .

ole SM SILTY SAND; medium dense, moist, 22
I 12/6 fine to medium grained, brown o6
i jo7e SP-SM | POORLY GRADED SAND WTH
L 15/ 6 SILT; medium dense, damp, medium
i \ to coarse grained, brown
Iy Bottom of boring B-30 at 13 feet.
~20
—25

Notes:

Figure Number




Project: Proposed

Project Number: E4 |8R6.01

Drilled By: JC
Drill Type: CME 75

Auger Type: 6 5/8"
Hammer Type: 140 |

Test Boring: B-31

s. Auto Trip Hammer

round Mounted Solar Array

ollow Stem Augers

Depth to Groundwater

VidMOORE TWINING

W-J * SSOC1ATES,

INC.

Logged By: ZA

Date: April 13, 2021

Elevation:

First Encountered During Drilling: N/E

ELEVATI

(feet)

ON/

DEPTH

SOIL SYMBOLS
SAMPLER SYMBOLS
AND FIELD TEST DATA

USCS

Soil Description

Remarks

N-Values
blows/ft.

Moisture
Content %

-0

-10

-15

- 20

-25

10/ 6
8/6
716

9/6
12/ 6
15/ 6
5/ 6
716
8/6

716
8/6
8/6
8/6
10/ 6
12/ 6

CL

ML

LEAN CLAY; stiff, damp, low
plasticity, brown

Very stiff, sandy

Stiff, increased sand

 SANDY SILT; very stiff, moist, non-
plastic, brown

Sample disturbed

From 10-11.5
Sand = 44.2%
-200 = 55.8%

LL = Non-viscous
PI = Non-plastic

Bottom of Boring B-31 at 13 feet.

15

27

15

16

22

9.8

Notes:

Figure Number




Project: Proposed

4

Project Number: E4 |8R6.01

Drilled By: JC
Drill Type: CME 75

Auger Type: 6 5/8"
Hammer Type: 140 |

Test Boring: B-32

round Mounted Solar Array

ollow Stem Augers

s. Auto Trip Hammer

A TES,

Logged By: ZA

MOORE TWINING

AS SO CI

INC.

Date: April 13, 2021

Elevation:

Depth to Groundwater
First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS NValues | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %
—_ 0 —— e - 1.
ﬁ 1017 FILL ILL - SANDY LEAN CLAY: verv stiff | From 0-3 16
o6 CcL 2,000 ohm-
0.0043%
16/ 6 , ,
% 17/6 brown SS =0.025% 39 14.8
2216 Very stiff, moderate cementation, DD = 94.5 pcf
-5 calcification
m a6 Stiff, with some sand 9
ARl A
HHH SM SILTY SAND; medium dense, moist, 18
dig10/6 m|—— | fine to medium arained. brown 3
ole ML SANDY SILT; very stiff, moist , non-
1276 W ._blastic. brown
Bottom of Boring B-32 at 13 feet.
-15
- 20
-25
Notes:

Figure Number




IMOORE TWINING

fASSOCIATES, INC.

Test Boring: B-33

Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA

Date: April 15, 2021

Elevation:

Auger Type: 6 5/8" Hollow Stem Augers

Hammer Type: 140 Ibs. Auto Trip Hammer

Depth to Groundwater

First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %
— 0 . . N
ue ML SANDY SILT; medium stiff, damp, Zgoﬂ/0-3-5- 5
L . - . 1%
I 4/6 medium plasticity, brown, with clay 2200 = 54.9%
9/6 Very stiff LL =38 34 16.8
| 11/6 Pl=12
23/ 6
El =26
I DD = 78.2 pcf
L (sample disturbed)
5 4/ 6 : 13
6/6 CL LEAN CLAY WITH SAND; stiff,
I 716 moist, medium plasticity, brown, with
r weak cementation
10 g;g medium stiff, calcification, weak 6
r 46 cementation
L 3/6 6
3/6
L 3/6 -
Bottom of Boring B-33 at 13 feet.
15
20
25
Notes:

Figure Number




Auger Type: 6 5/8" Hollow Stem Augers
Hammer Type: 140 Ibs. Auto Trip Hammer

Test Boring: B-34
Project: Proposed Ground Mounted Solar Array
Project Number: E468R6.01

Drilled By: JC
Drill Type: CME 75

Logged By: ZA

IMOORE TWINING

JASSOCIATES, INC.

Date: April 15, 2021

Elevation:

Depth to Groundwater

First Encountered During Drilling: N/E

Figure Number

ELEVATION/ SOIL SYMBOLS N-values | Moisture
DEPTH SAMPLER SYMBOLS uscs Soil Description Remarks ’
(feet) AND FIELD TEST DATA blows/ft. | Content %
—0 : .
e CcL LEAN CLAY; stiff, damp, low From 0-5' 11
L S pH = 9.
I 6/ 6 plasticity, brown SR = 2,300 ohm-
8/6 Very stiff, some sand cm 22
L g; g Cl = 0.00061%
L SS =0.014%
— 5 .
gfg SM SILTY SAND; medium dense, damp, 18
I 9/ 6 fine to coarse grained, light brown
10 - - -
%g CL LEAN CLAY; medium stiff, moist, low 7
I 3/6 plasticity, brown
L 9/ 6 Sandy. stiff 13
76 andy, sti
L 6/ 6 "
Bottom of Boring B-34 at 13 feet.
15
20
25
Notes:




Project: Proposed Gr
Project Number: E468

Drilled By: JC
Drill Type: CME 75

Auger Type: 6 5/8" Ho
Hammer Type: 140 Ibs

N

6.01

A TES,

Test Boring: B-35

. Auto Trip Hammer

und Mounted Solar Array

low Stem Augers

Depth to Groundwater

TAMOORE TWINING

fJJA S SO CI

INC.

Logged By: ZA
Date: April 15, 2021

Elevation:

First Encountered During Drilling: N/E

ELEVATION/ SOIL SYMBOLS N.Values | Moisture
DEPTH SAMPLER SYMBOLS USCs Soil Description Remarks blows/ft. | Content %
(feet) AND FIELD TEST DATA :
—_ 0 . 1.
13;2 cL LEAN CLAY WITH SAND; stiff, From 0-3.5 9
/ 5/6 damp, low plasticity, brown R-value =24
/ 8/ 6 Stiff, weak cementation From 3.5-5" 23 8.1
10/'6 DD = 106.4 pcf
s 36 dium stiff, i d sand, moist |?=3"" 8
e medium stiff, increased sand, moist | "~ 56, ¢
5/6
I |
152 I ery moist, very Elr_qu8120-11.5': 2 50.8
1/6 _Nn, with _
he Pl = 60 6
3/6
22 R
Bottom of Boring B-13 at 13 feet.
-15
-20
Notes:

Figure Number




KEY TO SYMBOLS

Synbol Description Synbol Description
Strata synbol s Vel | graded sand
with silt
Lean cl ay
Poorly graded sand
Silty sand
/;/ Silty low plasticity
i cl ay
Fat cl ay
// P G avel
JEAE Poorly graded sand =
Has with silt Soi | Sanplers
Fill ﬂ St andard penetration test
Cl ayey sand @ California Mdified
split barrel ring
sanpl er
Silt i

Not es:

1. Exploratory borings were drilled on 4/12/21 through 4/16/21 using a CME 75
drill rigequipped with 6-5/8" outside diameter hollow stem augers.

2. Groundwat er was not encountered in any of the borings.

3. Boring locations were neasured or paced from existing features.

4. These logs are subject to the |imtations, conclusions, and reconmendati ons
in this report.

5. The "N-value" reported for the California Moudified Split Barrel Sanpler is
the uncorrected field blow count. This value should not be interpreted as
an SPT equi val ent N-val ue.

6. Results of tests conducted on sanples recovered are reported on the | ogs.
DD = Natural dry density (pcf) LL = Liquid Limt (%
+4 = Percent retained on the No. 4 sieve(% Pl = Plasticity Index (%

-200 = Percent passing the No. 200 sieve (%9 EI = Expansion |ndex

Sand = Percent passing the No. 4 sieve Gravel = Percent passing 3-inch &

and retained on No. 200 sieve (% retai ned on No. 4 sieves(%
pH = Soil pH SR = Soil resistivity (ohnms-cm
SS = Sol uble sulfates (% G = Soluble chlorides (%
g = Internal Angle of Friction (degrees) c = Cohesion (psf)
pcf = Pounds per cubic foot psf = Pounds per square foot
O D. = Qutside dianeter AVSL = Above nean sea | evel
N A = Not applicable N E = Not encountered




C-1 E468R6.01
APPENDIX C

RESULTSOF LABORATORY TESTS

This appendix contains the individual results of the following tests. The results of the moisture
content and dry density tests are included on the test pit logs in Appendix B. Thesedata, along with
the field observations, were used to prepare the final test boring logs in Appendix B.

These Included:

M oisture Content
(ASTM D2216)

Dry Density
(ASTM D2937)

Grain-Size
Distribution
(ASTM D422)

Atterberg Limits
(ASTM D4318)

Expansion Index
(ASTM D4829)

Consolidation
(ASTM 2435)

Direct Shear
(ASTM D3080)

Moisture-Density
Relationship (D1557)

R-Vaue
(ASTM D2844)

Chloride Content
(ASTM D4327)

Sulfate Content
(ASTM D4327)

pH (ASTM D4972)
Resistivity
(ASTM G187)

Thermal Resistivity
(ASTM 5334)

To Determine;

M oisture contents representative of field conditions at
the time the sample was taken.

Dry unit weight of sample representative of in-situ or
in-place undisturbed condition.

Size and distribution of soil particles, i.e., sand, gravel
and fines (silt and clay).

Determines the moisture contents where the soil
behaves as a viscous materia (liquid limit) and the
moi sture content at which the soil reaches aplastic state
(plastic limit)

Swell potential of soil with increases in moisture
content.

The amount and rate at which a soil sample compresses
when loaded, and the influence of saturation on its
behavior.

Soil shearing strength under varying loads and/or
moisture conditions.

The optimum (best) moisture content for compacting soil and
the maximum dry unit weight (density) for a given compactive
effort.

The capacity of a subgrade or subbase to support a
pavement section designed to carry a specified traffic
|oad.

Percentage of soluble chloridein soil. Usedto evaluate
the potential attack on encased reinforcing stedl.

Percentage of water-soluble sulfate as (SO4) in soil
samples. Used asan indication of therelative degree of
sulfate attack on concrete and for selecting the cement

type.
The acidity or alkalinity of subgrade material.

The potential of the soil to corrode metal.

A measure of the soils resistance to the transmission of
heat



PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 2.1 81.4 16.5
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT | (X=NO) Silty sand
3/8 in. 100.0
#4 97.9
#8 91.0
#16 80.6 Atterb Limi
%30 648 bLe Ltlt_e; erg Limits Pl
#50 43.7
zégg %gg Coefficients
) Dg5= 1.53 Dgo= 0.510 D50= 0.369
D3p= 0.176 Dq5= D1p=
Cy= Cc=
Classification
USCS= SM AASHTO=
Remarks

(no specification provided)

Sample No.: B-2
Location:

Source of Sample:

Date: 4/12/21
Elev./Depth: 8.5-10'

Moore Twining Associates, Inc.

Fresno, CA

Client:
Project: Proposed Solar Array - Lancaster

Project No: E468R6.01 Figure
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Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 0.0 45.0 55.0
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT (X=NO) Sandy lean clay
#4 100.0
#8 93.2
#16 84.6
#30 73.1 Atterberg Limits
#50 63.9 - — -
£100 338 PL= 22 LL= 47 Pl= 25
#200 55.0 Coefficients
Dg5= 1.21 Dgo= 0.183 D5p=
D3p= D15= D1o=
Cy= Ce=
Classification
USCS= CL AASHTO=
(no specification provided)
Sample No.: B-3 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 3.5-5'
.. . Client:
Moore Twining Associates, Inc. Project: Proposed Solar Array - Lancaster
Fresno, CA Project No: E468R6.01 Fiqure




Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 11.8 55.7 32.5
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT (X=NO) Silty sand
1 in. 100.0
3/4 in. 98.1
1/2 in. 94.9
3/8 %& gg% Atterberg Limits
kg 835 PL= NP LL= NV Pl= NP
ﬁ%g Zgg Coefficients
#50 523 D85f 2.87 D60f 0.441 Dsof 0.265
#100 41.0 D30= D15= D10=
#200 32.5 Cy= Cc=
Classification
USCS= SM AASHTO=
Remarks
(no specification provided)
Sample No.: B-5 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 0-5'

Moore Twining Associates, Inc.

Fresno, CA

Client:
Project: Proposed Solar Array - Lancaster

Project No: E468R6.01

Figure




Particle Size Distribution Report
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0.0 2.0 91.0 7.0
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT | (X=NO) Well-graded sand with silt
3/8 in. 100.0
#4 98.0
#8 86.0
#16 63.7 Atterb Limi
#30 42.6 PL= LEL erg Limits Pl=
#50 19.8
#100 10.5 .
00 70 _ Coe_fflments _
Dg5= 2.28 Dgo= 1.05 D5p= 0.756
D3p= 0.419 D15= 0.235 D1p= 0.139
Cy= 757 Ce= 121
Classification
USCS= SW-SM AASHTO=
Remarks
(no specification provided)
Sample No.: B-9 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 5-6.5'
.. . Client:
Moore Twining Associates, Inc. Project: Proposed Solar Array - Lancaster
Fresno, CA Proiect No: E468R6.01 Figure




Particle Size Distribution Report
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SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT | (X=NO) Well-graded sand with silt
3/8 in. 100.0
#4 98.8
#8 88.3
#16 65.8 Atterb Limi
%30 431 bLe LEL erg Limits Pl
#50 20.6
#100 11.2 .
00 78 _ Coe_fflments _
Dg5= 2.09 Dgo= 0.995 Dso= 0.735
D3p= 0.413 D15= 0.222 D1p= 0.123
Cy= 8.08 Ce= 1.39
Classification
USCS= SW-SM AASHTO=
Remarks
(no specification provided)
Sample No.: B-12 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 10-11.5'
.. . Client:
Moore Twining Associates, Inc. Project: Proposed Solar Array - Lancaster
Fresno, CA Project No: E468R6.01 Fiqure
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0.0 33 439 52.8
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT (X=NO) Sandy lean Clay
1 in. 100.0
3/4 in. 97.2
1;2 in. 97.2
3/8 in. 97.0 Atterberg Limits
#4 96.7 - — _
kg 944 PL= 20 LL= 37 Pl= 17
ﬁ%g %g Coefficients
#50 69.0 D85f 0.878 D60f 0.157 D50f
#100 59.5 D30= D15= D10=
#200 52.8 Cy= Ce=
Classification
USCS= CL AASHTO=
Remarks
(no specification provided)
Sample No.: B-16 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 0-5'

Moore Twining Associates, Inc.

Fresno, CA

c

lient:

Project No: E468R6.01

Project: Proposed Solar Array - Lancaster

Figure
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0.0 0.0 47.7 52.3
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT (X=NO) Sandy silt
#4 100.0
#8 95.0
#16 88.1
#30 79.2 Atterberg Limits
#50 69.3 - — -
£100 623 PL= 28 LL= 47 Pl= 19
#200 52.3 Coefficients
Dg5= 0.914 Dgo= 0.121 D5p=
D3p= D15= D1o=
Cy= Ce=
Classification
USCS= ML AASHTO=
Remarks
(no specification provided)
Sample No.: B-18 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 2-3.5'
.. . Client:
Moore Twining Associates, Inc. Project: Proposed Solar Array - Lancaster
Fresno, CA Project No: E468R6.01 Fiqure




Particle Size Distribution Report
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0.0 0.0 64.1 35.9
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT (X=NO)
#4 100.0
#8 99.6
#16 97.1
#30 88.2 Atterb Limi
#50 737 pL= ferberg Limits
#100 55.8
#200 359 Coefficients
Dgs5= Dgo= D5o=
D3p= D15= D1o=
Cy= Ce=
Classification
USCS= AASHTO=
Remarks
(no specification provided)
Sample No.: B-22 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 2-3.5'
.. . Client:
Moore Twining Associates, Inc. Project: Proposed Solar Array - Lancaster
Fresno, CA Project No: E468R6.01 Fiqure




Particle Size Distribution Report
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0.0 3.8 44.1 52.1
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT (X=NO) Sandy lean Clay
3/4 in. 100.0
1/2 in. 98.4
3/8 in. 97.2
#4 96.2 Atterberq Limits
#8 93.2 - — -
416 290 PL= 18 LL= 42 Pl= 24
ﬁgg 2;43‘(1) Coefficients
#100 63.6 Dgs5= 0.729 Dgo= 0.120 D50=
#200 52.1 D3p= D15= D10=
Cy= Cc=
Classification
USCS= CL AASHTO=
Remarks
(no specification provided)
Sample No.: B-23 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 0-5'

Moore Twining Associates, Inc.

Fresno, CA

c

lient:

Project No: E468R6.01

Project: Proposed Solar Array - Lancaster

Figure




Particle Size Distribution Report

PERCENT FINER
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SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT (X=NO) Sandy silty clay
3/4 in. 100.0
1/2 in. 98.4
3/8 in. 97.2
#4 96.2 Atterberq Limits
#8 93.2 — = -
416 890 PL= 20 LL= 26 Pl= 6
ﬁgg 2;43‘(1) Coefficients
#100 63.6 Dgs5= 0.729 Dgo= 0.120 D50=
#200 52.1 D3p= D15= D10=
Cy= Cc=
Classification
USCS= CL-ML AASHTO=
Remarks
(no specification provided)
Sample No.: B-26 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 3-4.5'

Moore Twining Associates, Inc.

Fresno, CA

Client:

Project: Proposed Solar Array - Lancaster

Project No: E468R6.01

Figure
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0.0 0.0 44.2 55.8
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT | (X=NO) Sandy silt
#4 100.0
#8 99.9
#16 99.4
#30 98.0 Atterberg Limits
#50 94.7 - = -
£100 328 PL= NP LL= NV Pl= NP
#200 558 Coefficients
Dg5= 0.163 Dgo= 0.0825 D5p=
D3p= D15= D1o=
Cy= Ce=
Classification
USCS= ML AASHTO=
Remarks
(no specification provided)
Sample No.: B-31 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 10-11.5'
.. . Client:
Moore Twining Associates, Inc. Project: Proposed Solar Array - Lancaster
Fresno, CA Project No: E468R6.01 Fiqure




Particle Size Distribution Report
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0.0 0.0 45.1 54.9
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT (X=NO) Sandy silt
#4 100.0
#8 96.2
#16 91.3
#30 84.4 Atterberq Limits
#50 74.8 - — -
£100 644 PL= 26 LL= 38 Pl= 12
#200 4.9 Coefficients
Dg5= 0.631 Dgo= 0.110 D5p=
D3p= D15= D1o=
Cy= Cc=
Classification
USCS= ML AASHTO=
Remarks
(no specification provided)
Sample No.: B-33 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 0-3.5'
.. . Client:
Moore Twining Associates, Inc. Project: Proposed Solar Array - Lancaster
Fresno, CA Project No: E468R6.01 Figure
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SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT (X=NO) Lean clay
1 in. 100.0
3/4 in. 85.6
1;2 in. 83.2
3/8 in. 83.2 Atterberg Limits
i 772 PL= LL= PI=
#8 71.7
#16 624 Coefficients
#30 51.2 Dar= Den= Den=
#50 40.2 85~ 60 50=
#100 313 D3p= D15= D10=
#200 253 Cy= Ce=
Classification
USCS= CL AASHTO=
Remarks
(no specification provided)
Sample No.: B-35 Source of Sample: Date: 4/12/21
Location: Elev./Depth: 3.5-5'

Moore Twining Associates, Inc.

Fresno, CA

Client:
Project: Proposed Solar Array - Lancaster

Project No: E468R6.01
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LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
® Sandy silt 47 28 19 74.0 52.3 ML
Project No. E468R6.01 Client: Remarks:
Project: Proposed Solar Array - Lancaster ¢
® Source: Sample No.: B-18 Elev./Depth: 2-3.5'

Moore Twining Associates, Inc.
Fresno, CA

Figure




LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural soils
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 uscs
L Lean clay 44 16 28 CL
Project No. E468R6.01 Client: Remarks:
[

Project: Proposed Solar Array - Lancaster

® Source:

Sample No.: B-22

Elev./Depth: 11.5-13'

Moore Twining Associates, Inc.

Fresno, CA

Figure




LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural soils
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
L Sandy lean clay 42 18 24 78.9 52.1 CL
Project No. E468R6.01 Client: Remarks:
Project: Proposed Solar Array - Lancaster ¢
® Source: Sample No.: B-23 Elev./Depth: 0-5'

Moore Twining Associates, Inc.
Fresno, CA

Figure




LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural soils
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 uscs
° Sandy silty clay 26 20 6 78.9 52.1 CL-ML
Project No. E468R6.01 Client: Remarks:
[

Project: Proposed Solar Array - Lancaster

® Source:

Sample No.: B-26

Elev./Depth: 3-4.5'

Moore Twining Associates, Inc.
Fresno, CA

Figure




LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
upper limit boundary for natural soils
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
® Sandy silt NV NP NP 96.9 55.8 ML
Project No. E468R6.01 Client: Remarks:
Project: Proposed Solar Array - Lancaster ¢
® Source: Sample No.: B-31 Elev./Depth: 10-11.5'

Moore Twining Associates, Inc.
Fresno, CA

Figure




LIQUID AND PLASTIC LIMITS TEST REPORT

60
/
Dashed line indicates the approximate
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
® Sandy silt 38 26 12 79.9 54.9 ML
Project No. E468R6.01 Client: Remarks:
Project: Proposed Solar Array - Lancaster ¢
® Source: Sample No.: B-33 Elev./Depth: 0-3.5'

Moore Twining Associates, Inc.
Fresno, CA

Figure




LIQUID AND PLASTIC LIMITS TEST REPORT

60 g /
Dashed line indicates the approximate
upper limit boundary for natural soils
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MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 uscs
° Fat clay 82 22 60 CH

Project No. E468R6.01 Client:

Project: Proposed Solar Array - Lancaster

® Source:

Sample No.: B-35

Elev./Depth: 10-11.5'

Remarks:
°

Moore Twining Associates, Inc.

Fresno, CA

Figure
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EXPANSION INDEX TEST, ASTM D4829

,/?I\/IOORE TWINING

MTA PROJECT NAME: Proposed Solar Array - Lancaster REPORT DATE: 5/14/2021
TEST DATE: 5/7/2021

MTA PROJECT NO.: E468R6.01

SAMPLE 1.D.: B-5 @ 0-5'

SAMPLED BY: ZA

SAMPLE DATE: 4/12/2021 TESTED BY: MA

MATERIALS DESCRIPTION: Silty sand

% PASSING # 4 SIEVE 100

Initial Moisture Determination: Final Moisture Determination:

Pan + Wet Soil Wt., gm 250.0 Wet Soil Wt., Ibs 0.9155

Pan + Dry Soil Wt., gm 222.8 Dry Soil Wt., Ibs 0.7346

Pan Wt., gm 0.0

Initial % Moisture Content 12.2 Final % Moisture Content 24.6

Initial Expansion Data: Final Expansion Data:

Ring + Sample Wt., Ibs 0.8243 Ring + Sample Wt., Ibs 0.9155

Ring Wt., Ibs 0.0000 Ring Wt., Ibs 0.0000

Remolded Wt., Ibs 0.8243 Remolded Wt., Ibs 0.9155

Remolded Wet Density, pcf 113.3 Remolded Wet Density, pcf 124.8

Remolded Dry Density, pcf 101.0 Remolded Dry Density, pcf 100.2

Expansion Data: Initial Volume Final Volume
0.00727222 0.007334

Initial Gage Reading, in: 0.0500

Final Gage Reading, in: 0.0585

Expansion, in: 0.0085

Expansion Index 9 Comments: Very Low Expansion Potential

Classification of Expansive Soils. (Table No.1 From ASTM D4829)

Expansion Index

Potential Expansion

0-20
21-50
51-90
91-130
>130

Very Low
Low
Medium
High
Very High

www.mooretwining.com

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721
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EXPANSION INDEX TEST, ASTM D4829

,/?I\/IOORE TWINING

MTA PROJECT NAME: Proposed Solar Array - Lancaster REPORT DATE: 5/14/2021
TEST DATE: 5/5/2021

MTA PROJECT NO.: E468R6.01

SAMPLE 1.D.: B-16 @ 0-5'

SAMPLED BY: ZA

SAMPLE DATE: 4/12/2021 TESTED BY: MA

MATERIALS DESCRIPTION: Sandy lean clay

% PASSING # 4 SIEVE 100

Initial Moisture Determination: Final Moisture Determination:

Pan + Wet Soil Wt., gm 250.0 Wet Soil Wt., Ibs 0.8790

Pan + Dry Soil Wt., gm 216.0 Dry Soil Wt., Ibs 0.6771

Pan Wt., gm 0.0

Initial % Moisture Content 15.7 Final % Moisture Content 29.8

Initial Expansion Data: Final Expansion Data:

Ring + Sample Wt., Ibs 0.7837 Ring + Sample Wt., Ibs 0.8790

Ring Wt., Ibs 0.0000 Ring Wt., Ibs 0.0000

Remolded Wt., Ibs 0.7837 Remolded Wt., Ibs 0.8790

Remolded Wet Density, pcf 107.8 Remolded Wet Density, pcf 116.9

Remolded Dry Density, pcf 93.1 Remolded Dry Density, pcf 90.0

Expansion Data: Initial Volume Final Volume
0.00727222 0.007522

Initial Gage Reading, in: 0.0500

Final Gage Reading, in: 0.0843

Expansion, in: 0.0343

Expansion Index 34 Comments: Low Expansion Potential

Classification of Expansive Soils. (Table No.1 From ASTM D4829)

Expansion Index

0-20
21-50
51-90
91-130
>130

Potential Expansion

Very Low
Low
Medium
High
Very High

www.mooretwining.com

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721
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EXPANSION INDEX TEST, ASTM D4829

,/?I\/IOORE TWINING

MTA PROJECT NAME: Proposed Solar Array - Lancaster REPORT DATE: 5/14/2021
TEST DATE: 5/5/2021

MTA PROJECT NO.: E468R6.01

SAMPLE 1.D.: B-23 @ 0-5'

SAMPLED BY: ZA

SAMPLE DATE: 4/12/2021 TESTED BY: MA

MATERIALS DESCRIPTION: Sandy lean clay

% PASSING # 4 SIEVE 100

Initial Moisture Determination: Final Moisture Determination:

Pan + Wet Soil Wt., gm 250.0 Wet Soil Wt., Ibs 0.8766

Pan + Dry Soil Wt., gm 216.0 Dry Soil Wt., Ibs 0.6526

Pan Wt., gm 0.0

Initial % Moisture Content 15.7 Final % Moisture Content 34.3

Initial Expansion Data: Final Expansion Data:

Ring + Sample Wt., Ibs 0.7553 Ring + Sample Wt., Ibs 0.8766

Ring Wt., Ibs 0.0000 Ring Wt., Ibs 0.0000

Remolded Wt., Ibs 0.7553 Remolded Wt., Ibs 0.8766

Remolded Wet Density, pcf 103.9 Remolded Wet Density, pcf 112.9

Remolded Dry Density, pcf 89.7 Remolded Dry Density, pcf 84.0

Expansion Data: Initial Volume Final Volume
0.00727222 0.007765

Initial Gage Reading, in: 0.0500

Final Gage Reading, in: 0.1177

Expansion, in: 0.0677

Expansion Index 68 Comments: Medium Expansion Potential

Classification of Expansive Soils. (Table No.1 From ASTM D4829)

Expansion Index

0-20
21-50
51-90
91-130
>130

Potential Expansion

Very Low
Low
Medium
High
Very High

www.mooretwining.com

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721
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EXPANSION INDEX TEST, ASTM D4829

,/?I\/IOORE TWINING

MTA PROJECT NAME: Proposed Solar Array - Lancaster REPORT DATE: 5/14/2021
TEST DATE: 5/7/2021

MTA PROJECT NO.: E468R6.01

SAMPLE 1.D.: B-33 @ 0-5'

SAMPLED BY: ZA

SAMPLE DATE: 4/12/2021 TESTED BY: MA

MATERIALS DESCRIPTION: Sandy silt

% PASSING # 4 SIEVE 100

Initial Moisture Determination: Final Moisture Determination:

Pan + Wet Soil Wt., gm 250.0 Wet Soil Wt., Ibs 0.8479

Pan + Dry Soil Wt., gm 214.0 Dry Soil Wt., Ibs 0.6423

Pan Wt., gm 0.0

Initial % Moisture Content 16.8 Final % Moisture Content 32.0

Initial Expansion Data: Final Expansion Data:

Ring + Sample Wt., Ibs 0.7504 Ring + Sample Wt., Ibs 0.8479

Ring Wt., Ibs 0.0000 Ring Wt., Ibs 0.0000

Remolded Wt., Ibs 0.7504 Remolded Wt., Ibs 0.8479

Remolded Wet Density, pcf 103.2 Remolded Wet Density, pcf 113.6

Remolded Dry Density, pcf 88.3 Remolded Dry Density, pcf 86.1

Expansion Data: Initial Volume Final Volume
0.00727222 0.007461

Initial Gage Reading, in: 0.0500

Final Gage Reading, in: 0.0760

Expansion, in: 0.0260

Expansion Index 26 Comments: Low Expansion Potential

Classification of Expansive Soils. (Table No.1 From ASTM D4829)

Expansion Index

Potential Expansion

0-20
21-50
51-90
91-130
>130

Very Low
Low
Medium
High
Very High

www.mooretwining.com

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721



CONSOLIDATION TEST REPORT
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Applied Pressure - ksf
Natural Dry Dens Sp. | Overburden P Swell Press. | Swell
| LL Pl ) C C C : e
Sat. | Moist. |  (pcf) Gr. (ksf) (ksf) o B (ksf) % °
78.0% | 13.7% 112.9 26 6 2.65 2.58 0.09 | 0.02 1.54 0.8 0.466
MATERIAL DESCRIPTION USCS AASHTO
Sandy silty clay CL-ML

Project No. E468R6.01 Client: Remarks:

Project: Proposed Solar Array - Lancaster

Source:

Sample No.: B-26

Elev./Depth: 3-4.5'

Moore Twining Associates, Inc.
Fresno, CA

Figure




CONSOLIDATION TEST REPORT

-1.25
0.0% WATER ADDED
\
——
)
1.25 \\
N\
N
AN

2.50 \\

3.75 \‘\
C
£ \
n
£ 500 \\
(0]
o
o) \
o \

6.25 \

7.50 \\

D——
\\‘—O\\-\~ \
8.75 P — \
' A
10.00
125 2 5 2 5
Applied Pressure - ksf
Natural Dry Dens Sp. | Overburden P Swell Press. | Clpse
L | P : c c. | ¢ .| Clpse. | o
Sat. | Moist. | (pcf) Gr. (ksf) (ksf) S (ksf) % °
44.6 % | 21.2 % 73.3 2.65 1.79 0.21 | 0.02 0.6 1.258
MATERIAL DESCRIPTION USCS AASHTO
Sandy silt ML

Project No. E468R6.01 Client: Remarks:

Project: Proposed Solar Array - Lancaster

Source:

Sample No.: B-33 Elev./Depth: 2-3.5'

Moore Twining Associates, Inc.
Fresno, CA

Figure




CONSOLIDATION TEST REPORT
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Applied Pressure - ksf
Natural Dry Dens Sp. | Overburden P Swell Press. | Clpse
|| P ' ¢ Cc | C YRS e
Sat. | Moist. | (pcf) Gr. (ksf) (ksf) °1 (ksf) % ©
552% | 11.9% 105.1 2.65 1.92 0.11 | 0.02 0.1 0.573
MATERIAL DESCRIPTION USCS AASHTO
Lean clay CL
Project No. E468R6.01 Client: Remarks:
Project: Proposed Solar Array - Lancaster
Source: Sample No.: B-35 Elev./Depth: 3.5-5'
Moore Twining Associates, Inc.
Fresno, CA Figure




-0.009

Results
C, ksf 0.46
-0.006 ¢, deg 33
=~ Tan(¢) 0.65
/ ~
E /
= 0,003 . 4
S _ JIR/~N £
© Dilation I~ 4 L1
£ JTANAN ~ N o
S ot L S L
a NI, \ ® p
6 Consol. \ \\ I [}
g sl \ 8
S 0003 N 2 VY
> 1\ /1
/ \ A
A
0.006 £
2
0.009 0
0 0.15 0.3 0.45 0.6 0 2 4
Horiz. Displacement, in. Normal Stress, ksf
3 Sample No. 1 2 3
Water Content, % 22.0 21.1 22.7
25 Dry Density, pcf 902  84.8 983
/ N\ g Saturation, % 70.0 58.9 87.9
- 2 \\ < | Void Ratio 0.8332 0.9509 0.6829
2 AN s Diameter, in. 242 242 242
@ | Height, in. 1.00 100 1.00
fust (S
» 15 1 ~ 2 Water Content, % 301 328 237
E ,l _ | Dry Density, pcf 91.4 87.3 101.3
Y & 8 | saturation, % 985 971 992
] / HEEE ; % | Void Ratio 0.8102 0.8957 0.6324
[ / Diameter, in. 242 242 242
05 Height, in. 0.99 097 097
Normal Stress, ksf 1.00 2.00 3.00
0 Peak Stress, ksf 1.02 1.94 2.32
0 0.15 0.3 045 06 Displacement, in. 0.11 0.13 0.10
Horiz. Displacement, in. Ultimate Stress, ksf
Displacement, in.
Strain at peak, % 4.6 54 39
Sample Type: Client:

Description: Sandy lean clay

LL= 47 PL=22 Pl= 25
Specific Gravity= 2.65
Remarks:

Figure

Project: Proposed Solar Array - Lancaster

Sample Number: B-3 Depth: 3.5-5'

Proj. No.: E468R6.01

Date Sampled: 4/12/21

DIRECT SHEAR TEST REPORT

Moore Twining Associates, Inc.
Fresno, CA




-0.03 6 Results
HE C, ksf 0.50 D
-0.02 - = 6, deg 44 D4
A Tan(¢) 0.95 v
/ /’
£ Am} 0%
- -0.01 4 -
é // / / :@ /,/
Dilation -
RS, 0 g /
o) n
D Consol. =
5001 2
> /
e
)
0.02 //
///
0.03 0
0 0.15 0.3 0.45 0.6 0 2 4
Horiz. Displacement, in. Normal Stress, ksf
6 Sample No. 1 2 3
Water Content, % 35.6 40.3 39.3
5 Dry Density, pcf 72.3 71.6 72.7
g Saturation, % 73.3 81.5 81.7
o 4 < | Void Ratio 1.2883 1.3095 1.2752
2 Diameter, in. 242 242 242
g A Height, in. .00 1.00 1.00
B 3 B Water Content, % 46.3 47.0 45.6
E /1A N _ | Dry Density, pcf 73.0 72.9 74.7
S o H i 8 | saturation, % 96.8 981 995
I L % | Void Ratio 1.2675 1.2696 1.2147
J Diameter, in. 242 242 242
1 = Height, in. 0.99 098 0.7
Normal Stress, ksf 1.00 2.00 3.00
0 Peak Stress, ksf 1.42 2.47 3.32
0 0.15 0.3 045 06 Displacement, in. 0.08 0.11 0.17
Horiz. Displacement, in. Ultimate Stress, ksf
Displacement, in.
Strain at peak, % 33 4.3 6.8
Sample Type: Client:

Description: Clayey Sand

Specific Gravity= 2.65

Remarks:

Figure

Project: Proposed Solar Array - Lancaster

Sample Number: B-22 Depth: 2-3.5'

Proj. No.: E468R6.01 Date Sampled: 4/12/21

DIRECT SHEAR TEST REPORT

Moore Twining Associates, Inc.
Fresno, CA
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-0.015 6 Results
N C, ksf 0.26
-0.01 / ¢, deg 37
/ Tan() 0.74
£
o -0.005 / _ 4 -
] 2 pd
"g Dilation / S (/)- '
(7]
S 0 /1] g P
a \ 1/ ~ 7
= Consol.| W / ™~ © 7
S AV IS &
E 0.005 2 —
pd
0.01 ]
V//
0.015 0
0 0.15 0.3 0.45 0.6 0 2 4
Horiz. Displacement, in. Normal Stress, ksf
3 Sample No. 1 2 3
Water Content, % 13.0 13.1 13.3
25 . Dry Density, pcf 1026 1040 1033
HENE g Saturation, % 56.1 58.8 58.5
o 9 < | Void Ratio 0.6120 0.5901 0.6016
L I Diameter, in. 242 242 242
@ ] Height, in. 1.00 100 1.00
& 5[ N Water Content, % 219 207 19.3
E / N - Dry Density, pcf 103.9 106.5 108.6
5 8 | saturation, % 98.1  99.1 977
'I/ -] % | Void Ratio 0.5930 0.5534 0.5235
/ ] Diameter, in. 242 242 242
057 Height, in. 0.99 098 095
Normal Stress, ksf 1.00 2.00 3.00
0 Peak Stress, ksf 1.02 1.70 2.51
0 0.15 0.3 045 06 Displacement, in. 0.14 0.13 0.10
Horiz. Displacement, in. Ultimate Stress, ksf
Displacement, in.
Strain at peak, % 5.6 52 4.1
Sample Type: Client:

Description: Lean clay

Specific Gravity= 2.65

Remarks:

Figure

Project: Proposed Solar Array - Lancaster

Sample Number: B-35

Proj. No.: E468R6.01

Depth: 3.5-5'

Date Sampled: 4/12/21

DIRECT SHEAR TEST REPORT

Moore Twining Associates, Inc.

Fresno, CA




COMPACTION TEST REPORT
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Water content, %
Test specification: ASTM D 1557-12 Method A Modified
Elev/ Classification Nat. % > % <
. Sp.G. LL PI
Depth uUSsCs AASHTO Moist. No.4 No.200
0-3' CL
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 102.8 pcf Sandy lean clay
Optimum moisture = 18.9 %
Project No. E468R6.01 Client: Remarks:
Project: Proposed Solar Array - Lancaster
e Source: Sample No.: B4 Elev./Depth: 0-3'

Moore Twining Associates, Inc.
Fresno, CA

Figure




R-VALUE TEST REPORT
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100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. Expansion Horizontal Sample Exud. R
P Density Moist. P ] ] P R
No.| Pressure Pressure Press. psi Height Pressure Value
. pcf % . . . . Value
psi psi @ 160 psi in. psi Corr.
1 120 101.9 22.6 0.15 102 2.54 204 27 27
2 350 104.9 20.3 1.67 56 2.47 409 53 53
3 210 103.9 21.5 0.30 85 2.49 307 38 38
Test Results Material Description
R-value at 300 psi exudation pressure = 37
Sandy lean clay
Exp. pressure at 300 psi exudation pressure = 0.25 psi
Project No.: E468R6.01 Tested by: MP
Project:Proposed Solar Array - Lancaster Checked by: MS
Sample Number: B-1 Depth: 0-3.5' Remarks:
Date: 5/19/2021
R-VALUE TEST REPORT
Moore Twining Associates, Inc. Figure NA




R-VALUE TEST REPORT

100 ]9
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100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. Expansion Horizontal Sample Exud. R
P Density Moist. P ] ] P R
No.| Pressure Pressure Press. psi Height Pressure Value
. pcf % . . . . Value
psi psi @ 160 psi in. psi Corr.
1 350 107.7 20.3 1.36 70 2.48 366 41 41
2 80 104.3 23.1 0.00 109 2.55 110 20 20
3 350 109.2 19.1 2.58 44 2.45 708 61 61
Test Results Material Description
R-value at 300 psi exudation pressure = 36
Sandy lean clay
Exp. pressure at 300 psi exudation pressure = 1.05 psi
Project No.: E468R6.01 Tested by: MP
Project:Proposed Solar Array - Lancaster Checked by: MS
Sample Number: B-3 Depth: 0-3' Remarks:
Date: 5/19/2021
R-VALUE TEST REPORT
Moore Twining Associates, Inc. Figure NA




R-VALUE TEST REPORT

100 5
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100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. Expansion Horizontal Sample Exud. R
P Density Moist. P ) ] P R
No.| Pressure Pressure Press. psi Height Pressure Value
. pcf % . . . . Value
psi psi @ 160 psi in. psi Corr.
1 220 98.4 23.2 0.39 56 2.56 134 46 48
350 101.0 21.4 0.61 30 2.49 294 68 68
3 350 105.2 20.2 1.00 21 2.40 477 76 74
Test Results Material Description
R-value at 300 psi exudation pressure = 68
Sandy silt
Exp. pressure at 300 psi exudation pressure = 0.62 psi
Project No.: E468R6.01 Tested by: MP
Project:Proposed Solar Array - Lancaster Checked by: MS
Sample Number: B-8 Depth: 2-4' Remarks:
Date: 5/20/2021
R-VALUE TEST REPORT
Moore Twining Associates, Inc. Figure NA




R-VALUE TEST REPORT
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100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. Expansion Horizontal Sample Exud. R
P Density Moist. P ] ] P R
No.| Pressure Pressure Press. psi Height Pressure Value
. pcf % . . . . Value
psi psi @ 160 psi in. psi Corr.
1 80 98.8 23.7 0.24 105 2.57 204 24 25
2 280 101.5 22.0 1.00 80 2.51 267 38 38
3 350 103.2 20.8 2.18 50 2.47 517 58 58
Test Results Material Description
R-value at 300 psi exudation pressure =43
Silt with sand
Exp. pressure at 300 psi exudation pressure = 1.31 psi
Project No.: E468R6.01 Tested by: MP
Project:Proposed Solar Array - Lancaster Checked by: MS
Sample Number: B-20 Depth: 0-3' Remarks:
Date: 5/20/2021
R-VALUE TEST REPORT
Moore Twining Associates, Inc. Figure NA




R-VALUE TEST REPORT
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100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. Expansion Horizontal Sample Exud. R
P Density Moist. P ] ] P R
No.| Pressure Pressure Press. psi Height Pressure Value
. pcf % . . . . Value
psi psi @ 160 psi in. psi Corr.
1 100 117.3 14.8 0.09 85 2.61 462 36 39
90 114.3 15.8 0.06 104 2.66 350 25 28
3 70 111.8 17.2 0.00 118 2.66 263 18 20
Test Results Material Description
R-value at 300 psi exudation pressure =23
Sandy lean clay
Exp. pressure at 300 psi exudation pressure = 0.03 psi
Project No.: E468R6.01 Tested by: MP
Project:Proposed Solar Array - Lancaster Checked by: MS
Sample Number: B-21 Depth: 0-3.5' Remarks:
Date: 5/20/2021
R-VALUE TEST REPORT
Moore Twining Associates, Inc. Figure NA




R-VALUE TEST REPORT
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100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. Expansion Horizontal Sample Exud. R
P Density Moist. P ) ] P R
No.| Pressure Pressure Press. psi Height Pressure Value
. pcf % . . . . Value
psi psi @ 160 psi in. psi Corr.
1 350 127.7 9.5 0.00 32 2.50 310 68 68
2 230 125.6 10.9 0.00 59 2.52 197 44 44
3 350 128.3 9.0 0.00 21 2.48 407 74 74
Test Results Material Description
R-value at 300 psi exudation pressure = 66 Silty sand
Project No.: E468R6.01 Tested by: MP
Project:Proposed Solar Array - Lancaster Checked by: MS
Sample Number: B-25 Depth: 0-3.5' Remarks:
Date: 5/19/2021
R-VALUE TEST REPORT
Moore Twining Associates, Inc. Figure NA




R-VALUE TEST REPORT

100 ]9
80 | -4
- 7 [ ]
Z _ m
- - X
3 . g
60 3 =
C m 23
Q - - S
© ‘ ] o
> C . @
x C /. _ cé’
® 4wl / 12 o
- / ] £}
- - 2,
20 | //. ] 1
: /./ _
- // -
O_IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_O
100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. Expansion Horizontal Sample Exud. R
P Density Moist. P ] ] P R
No.| Pressure Pressure Press. psi Height Pressure Value
. pcf % . . . . Value
psi psi @ 160 psi in. psi Corr.
1 80 95.5 25.8 0.09 114 2.64 159 20 22
2 130 99.2 24.0 0.61 98 2.54 385 29 29
3 280 102.5 22.2 1.21 68 2.47 477 46 46
Test Results Material Description
R-value at 300 psi exudation pressure =22
Lean clay
Exp. pressure at 300 psi exudation pressure = 0.28 psi
Project No.: E468R6.01 Tested by: MP
Project:Proposed Solar Array - Lancaster Checked by: MS
Sample Number: B-30 Depth: 0-5' Remarks:
Date: 5/19/2021
R-VALUE TEST REPORT
Moore Twining Associates, Inc. Figure NA




R-VALUE TEST REPORT
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100 200 300 400 500 600 700 800
Exudation Pressure - psi
Resistance R-Value and Expansion Pressure - ASTM D 2844
Compact. Expansion Horizontal Sample Exud. R
P Density Moist. P ) ] P R
No.| Pressure Pressure Press. psi Height Pressure Value
. pcf % . . . . Value
psi psi @ 160 psi in. psi Corr.
1 90 106.4 19.5 0.00 97 2.41 318 28 26
2 30 101.6 21.3 0.00 123 2.53 172 13 13
3 230 108.0 18.4 0.00 66 2.37 471 48 44
Test Results Material Description
R-value at 300 psi exudation pressure =24 Lean clay
Project No.: E468R6.01 Tested by: MP
Project:Proposed Solar Array - Lancaster Checked by: MS
Sample Number: B-35 Depth: 0-3.5' Remarks:
Date: 5/20/2021
R-VALUE TEST REPORT
Moore Twining Associates, Inc. Figure NA
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THERMAL CONDUCTIVITY BY THERMAL PROBE, ASTM D5334-14

Project Name: Proposed Solar Array - Lancaster Report Date: 5/20/2021
Sample Date: 4/12/2021
Project Number E468R6.01 Test Date: 5/14/2021
Sample I.D.: B-2 @ 2-4' Sampled By: ZA
Sample Description: Sandy lean clay Tested By: MA
Wet Weight, gm 657.0 690.0 730.0 770.0 810.0 858.0
Dry Weight, am 657.0 657.0 657.0 657.0 657.0 657.0
Moisture content, % 0.0 5.0 11.1 17.2 23.3 30.6
Average Length, in 6.000 6.000 6.000 6.000 6.000 6.000
Average Diameter, in 2.40 2.40 2.40 2.40 2.40 2.40
Dry Density, pcf 92.1 92.1 92.1 92.1 92.1 92.1
Thermal Conductivity, W/cm*°c | 0.00275 | 0.00555 | 0.00902 | 0.01174 | 0.01196 | 0.01284
Thermal Resistivity, cm*’c/W 363.6 180.2 110.9 85.2 83.6 77.9
Thermal Conductivity Vs. % Moisture Thermal Resistivity Vs. % Moisture
0.01400 400.0
0 /J‘ 4
% 0.01200 T = 350.0
S /| > \
= 0.01000 / g 300.0
oy # 32500
2 0.00800 s
g ® 200.0
20.00600 @ \
3 & 150.0 S
+ 0.00400 g 100.0 \.
go.oozoo E 500
0.00000 0.0
0.0 10.0 20.0 30.0 40.0 0.0 10.0 20.0 30.0 40.0
Moisture Content, % Moisture Content, %
Note: Remolded to Approximately 85% of the dry max. dry density of 108.4, pcf as per ASTM D698.

Thermal Conductivity Units:

Thermal Resistivity Units:
Where:

W/cm*°c
cm*°c/W
W: Watt

cm: Centimeter

‘c degree Celsius

www.mooretwining.com

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721
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THERMAL CONDUCTIVITY BY THERMAL PROBE, ASTM D5334-14

Project Name: Proposed Solar Array - Lancaster Report Date: 5/20/2021
Sample Date: 4/12/2021
Project Number E468R6.01 Test Date: 5/13/2021
Sample I.D.: B-6 @ 2-4' Sampled By: ZA
Sample Description: Clayey sand Tested By: MA
Wet Weight, gm 619.5 650.0 700.0 750.0 800.0 935.0
Dry Weight, gm 619.5 619.5 619.5 619.5 619.5 619.5
Moisture content, % 0.0 4.9 13.0 21.1 29.1 50.9
Average Length, in 6.000 6.000 6.000 6.000 6.000 6.000
Average Diameter, in 2.40 2.40 2.40 2.40 2.40 2.40
Dry Density, pcf 86.8 86.8 86.8 86.8 86.8 86.8
Thermal Conductivity, W/cm*°c | 0.00475 | 0.00822 | 0.00985 | 0.01185 | 0.01161 0.01131
Thermal Resistivity, cm*°c/W 210.5 121.7 101.5 84.4 86.1 88.4
Thermal Conductivity Vs. % Moisture Thermal Resistivity Vs. % Moisture
0.01400 250.0
(3]
% 0.01200 2
E %zl 9 200.0
2 0.01000 /p/ 5
2 =
2 0.00800 Lo £ 150.0
g 0.00600 § 100.0 .
O - NO———
= 0.00400 g
E g 500
£0.00200 =
[
0.00000 0.0
0.0 20.0 40.0 60.0 0.0 10.0 20.0 30.0 400 50.0 60.0
Moisture Content, % Moisture Content, %
Note: Remolded to Approximately 85% of the dry max. dry density of 102.1, pcf as per ASTM D698.
Thermal Conductivity Units:  W/cm*°c
Thermal Resistivity Units: cm*°c/W
Where: W: Watt cm: Centimeter ‘c degree Celsius

www.mooretwining.com

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721
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THERMAL CONDUCTIVITY BY THERMAL PROBE, ASTM D5334-14

Project Name: Proposed Solar Array - Lancaster Report Date: 5/20/2021
Sample Date: 4/12/2021
Project Number E468R6.01 Test Date: 5/17/2021
Sample I.D.: B-18 @ 2-4' Sampled By: ZA
Sample Description: Lean clay with sand Tested By: MA
Wet Weight, gm 556.5 580.0 620.0 680.0 730.0 795.0
Dry Weight, gm 556.5 556.5 556.5 556.5 556.5 556.5
Moisture content, % 0.0 4.2 114 22.2 31.2 42.9
Average Length, in 6.000 6.000 6.000 6.000 6.000 6.000
Average Diameter, in 2.40 2.40 2.40 2.40 2.40 2.40
Dry Density, pcf 78.0 78.0 78.0 78.0 78.0 78.0
Thermal Conductivity, W/cm*°c | 0.00229 | 0.0037 0.00572 | 0.00896 | 0.00991 0.01047
Thermal Resistivity, cm*°c/W 436.7 270.3 174.8 111.6 100.9 95.5
Thermal Conductivity Vs. % Moisture Thermal Resistivity Vs. % Moisture
0.01200 500.0
(3]
! e z 450.0 4
£0.01000 e 3 4000 {
= £
~0.00800 7 G 350.0
3 £ 300.0 \
©0.00600 % 2500 X
-§ / § 200.0 \\
© 0.00400 /, S 1500 s i
E e \\‘
$0.00200 $ 2 100.0 *-
= " 500
0.00000 0.0
0.0 20.0 40.0 60.0 0.0 10.0 200 300 40.0 500
Moisture Content, % Moisture Content, %
Note: Remolded to Approximately 85% of the dry max. dry density of 91.8, pcf as per ASTM D698.

Thermal Conductivity Units:
Thermal Resistivity Units:

Where:

W/cm*°c
cm*°c/W

W: Watt cm: Centimeter

‘c

degree Celsius

www.mooretwining.com

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721
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THERMAL CONDUCTIVITY BY THERMAL PROBE, ASTM D5334-14

Project Name: Proposed Solar Array - Lancaster Report Date: 5/20/2021
Sample Date: 4/12/2021
Project Number E468R6.01 Test Date: 5/17/2021
Sample I.D.: B-22 @ 2-4' Sampled By: ZA
Sample Description: Lean clay with sand Tested By: MA
Wet Weight, am 590.0 630.0 680.0 720.0 760.0 816.0
Dry Weight, gm 590.0 590.0 590.0 590.0 590.0 590.0
Moisture content, % 0.0 6.8 15.3 22.0 28.8 38.3
Average Length, in 6.000 6.000 6.000 6.000 6.000 6.000
Average Diameter, in 2.40 2.40 2.40 2.40 2.40 2.40
Dry Density, pcf 82.7 82.7 82.7 82.7 82.7 82.7
Thermal Conductivity, W/cm*°c | 0.00313 | 0.00533 | 0.00988 | 0.00985 | 0.01131 0.0105
Thermal Resistivity, cm*°c/W 319.5 187.6 101.2 101.5 88.4 95.2
Thermal Conductivity Vs. % Moisture Thermal Resistivity Vs. % Moisture
0.01200 /B~ 350.0
© N 4
*50.01000 i hd % 300.0 N\
S f § 2500
0.00800 -
2 S 200.0
£ 0.00600 2
3 $ 150.0
8 0.00400 - N
_ ©
: g : 100.0 ——
[
0.00000 0.0
0.0 20.0 40.0 60.0 0.0 100 200 300 40.0 50.0
Moisture Content, % Moisture Content, %
Note: Remolded to Approximately 85% of the dry max. dry density of 97.3, pcf as per ASTM D698.
Thermal Conductivity Units:  W/cm*°c
Thermal Resistivity Units: cm*°c/W
Where: W: Watt cm: Centimeter ‘c degree Celsius

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com
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THERMAL CONDUCTIVITY BY THERMAL PROBE, ASTM D5334-14

Project Name: Proposed Solar Array - Lancaster Report Date: 5/20/2021
Sample Date: 4/12/2021
Project Number E468R6.01 Test Date: 5/18/2021
Sample I.D.: B-27 @ 2-4' Sampled By: ZA
Sample Description: Lean clay Tested By: MA
Wet Weight, am 599.0 630.0 660.0 700.0 750.0 822.0
Dry Weight, am 599.0 599.0 599.0 599.0 599.0 599.0
Moisture content, % 0.0 5.2 10.2 16.9 25.2 37.2
Average Length, in 6.000 6.000 6.000 6.000 6.000 6.000
Average Diameter, in 2.40 2.40 2.40 2.40 2.40 2.40
Dry Density, pcf 84.0 84.0 84.0 84.0 84.0 84.0
Thermal Conductivity, W/cm*°c | 0.00400 | 0.00678 | 0.00784 | 0.00879 | 0.0118 0.01086
Thermal Resistivity, cm*’c/W 250.0 147.5 127.6 113.8 84.7 92.1
Thermal Conductivity Vs. % Moisture Thermal Resistivity Vs. % Moisture
0.01400 300.0
no ;
% 0.01200 — =
E LA ~~, 3 250.0
=0.01000 E
3 »  200.0
2 0.00800 = £ \
S % 150.0
'E 0.00600 uf @ el
o (4 T
o < 100.0 e
< 0.00400 e ~ —
$0.00200 § 50.0
[
0.00000 0.0
0.0 10.0 20.0 30.0 40.0 0.0 10.0 20.0 30.0 40.0
Moisture Content, % Moisture Content, %
Note: Remolded to Approximately 85% of the dry max. dry density of 98.8, pcf as per ASTM D698.

Thermal Conductivity Units:

Thermal Resistivity Units:
Where:

W/cm*°c
cm*°c/W
W: Watt

cm: Centimeter

‘c degree Celsius

www.mooretwining.com

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721
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THERMAL CONDUCTIVITY BY THERMAL PROBE, ASTM D5334-14

Project Name: Proposed Solar Array - Lancaster Report Date: 5/20/2021
Sample Date: 4/12/2021
Project Number E468R6.01 Test Date: 5/18/2021
Sample I.D.: B-31 @ 2-4' Sampled By: ZA
Sample Description: Lean clay Tested By: MA
Wet Weight, gm 527.0 555.0 590.0 655.0 715.0 778.0
Dry Weight, gm 527.0 527.0 527.0 527.0 527.0 527.0
Moisture content, % 0.0 5.3 12.0 24.3 35.7 47.6
Average Length, in 6.000 6.000 6.000 6.000 6.000 6.000
Average Diameter, in 2.40 2.40 2.40 2.40 2.40 2.40
Dry Density, pcf 73.9 73.9 73.9 73.9 73.9 73.9
Thermal Conductivity, W/cm*°c | 0.00250 | 0.00309 | 0.00592 [ 0.0088 | 0.01162 | 0.01058
Thermal Resistivity, cm*°c/W 400.0 323.6 168.9 113.6 86.1 94.5
Thermal Conductivity Vs. % Moisture Thermal Resistivity Vs. % Moisture
0.01400 450.0
L 400.0
¢ 0.01200 —~ % .
= 0.01000 / ¢ ET | N
3 // = 3000
.2 0.00800 / g
5 Y% % 250.0
' 0.00600 ‘® 200.0
G 2
2 0.00400 5 1900 NS
£ J £ 1000 Ao NN L
£0.00200 s £ 500
0.00000 0.0
0.0 20.0 40.0 60.0 0.0 100 200 30.0 400 50.0 60.0
Moisture Content, % Moisture Content, %

Note:

Thermal Conductivity Units:  W/cm*°c
Thermal Resistivity Units: cm*°c/W
Where: W: Watt

cm: Centimeter

‘c

degree Celsius

Remolded to Approximately 85% of the dry max. dry density of 86.9, pcf as per ASTM D698.

www.mooretwining.com

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721



2527 Fresno Street

J MOORE TW|N|NG Fresno, CA 93721

{J ASSOCIATES, INC. (559) 268-7021 Phone
California ELAP Certificate #1371 (559) 268-0740 Fax
May 04, 2021

Work Order #: HD26013

Zubair Anwar

MTA Geotechnical Division
2527 Fresno Street
Fresno, CA 93721

RE: Proposed Solar Array- Lancaster

Enclosed are the analytical results for samples received by our laboratory on 04/26/21 . For your
reference, these analyses have been assigned laboratory work order number HD26013.

All analyses have been performed according to our laboratory's quality assurance program. All
results are intended to be considered in their entirety, Moore Twining Associates, Inc. (MTA) is
not responsible for use of less than complete reports. Results apply only to samples analyzed.

If you have any questions, please feel free to contact us at the number listed above.

Sincerely,

Moore Twining Associates, Inc.

ap AL

Julio Morales
Client Services Supervisor

| Page1of10 |




Yf.ssoOCIATES, INC.
California ELAP Cetrtificate #1371

J MOORE TWINING

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone
(559) 268-0740 Fax

MTA Geotechnical Division
2527 Fresno Street
Fresno CA, 93721

Project:
Project Number:
Project Manager:

Proposed Solar Array- Lancaster

E468R6.01
Zubair Anwar

Reported:
05/04/2021

Analytical Report for the Following Samples

Sample ID Notes Laboratory ID Matrix Date Sampled Date Received
B7 @ 0-3 HD26013-01 Soil 04/13/21 00:00 04/26/21 10:44
B9 @ 0-3.5 HD26013-02 Soil 04/15/21 00:00 04/26/21 10:44
B10 @ 0-5 HD26013-03 Soil 04/15/21 00:00 04/26/21 10:44
B11 @ 0-3.5 HD26013-04 Soil 04/15/21 00:00 04/26/21 10:44
B12 @ 0-3 HD26013-05 Soil 04/15/21 00:00 04/26/21 10:44
B13 @ 0-3.5 HD26013-06 Soil 04/15/21 00:00 04/26/21 10:44
B14 @ 0-3.5 HD26013-07 Soil 04/15/21 00:00 04/26/21 10:44
B15 @ 0-5 HD26013-08 Soil 04/15/21 00:00 04/26/21 10:44
B16 @ 0-5 HD26013-09 Soil 04/14/21 00:00 04/26/21 10:44
B19 @ 0-5 HD26013-10 Soil 04/14/21 00:00 04/26/21 10:44
B24 @ 0-3.5 HD26013-11 Soil 04/14/21 00:00 04/26/21 10:44
B26 @ 0-3 HD26013-12 Soil 04/13/21 00:00 04/26/21 10:44
B28 @ 0-3.5 HD26013-13 Soil 04/14/21 00:00 04/26/21 10:44
B29 @ 0-3 HD26013-14 Soil 04/13/21 00:00 04/26/21 10:44
B32 @ 0-3 HD26013-15 Soil 04/13/21 00:00 04/26/21 10:44
B34 @ 0-5 HD26013-16 Soil 04/14/21 00:00 04/26/21 10:44

Moore Twining Associates, Inc.
Derek Ramirez, Director of Analytical Chemistry

The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.

Page 2 of 10




J MOORE TWINING

Il ATES, INC.
California ELAP Certificate #1371

2527 Fresno Street

Fresno, CA 93721

(559) 268-7021 Phone

(559) 268-0740 Fax

MTA Geotechnical Division Project: Proposed Solar Array- Lancaster Reported
eported:
2527 Fresno Street Project Number: E468R6.01 P
. . 05/04/2021
Fresno CA, 93721 Project Manager: Zubair Anwar
B7 @ 0-3
HD26013-01 (Soil) Sampled: 04/13/21 00:00
Analyte Flag Result Relrl).or?ing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride ND 30 mg/kg 15 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride ND 0.0030 % by Weight 15 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.29 0.0090 % by Weight 45 [CALC] 05/03/21 05/03/21 [CALC]
pH 7.9 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 2900 90 mg/kg 45 B1D2915 04/29/21 05/03/21 Cal Test 417
B9 @ 0-3.5
HD26013-02 (Soil) Sampled: 04/15/21 00:00
Analyte Flag Result Ref?rfing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride ND 18 mg/kg 9 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride ND 0.0018 % by Weight 9 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.06 0.0018 % by Weight 9 [CALC] 04/30/21 04/30/21 [CALC]
pH 9.1 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 600 18 mg/kg 9 B1D2915 04/29/21 04/30/21 Cal Test 417
B10 @ 0-5
HD26013-03 (Soil) Sampled: 04/15/21 00:00
Analyte Flag Result Relg-)?rt'ing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride ND 18 mg/kg 9 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride ND 0.0018 % by Weight 9 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.029 0.0018 % by Weight 9 [CALC] 04/30/21 04/30/21 [CALC]
pH 9.2 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 290 18 mg/kg 9 B1D2915 04/29/21 04/30/21 Cal Test 417
B11 @ 0-3.5
HD26013-04 (Soil) Sampled: 04/15/21 00:00
Analyte Flag Result Re:_aorting Units Dilution Batch Prepared Analyzed Method
imit
Inorganics
Chloride ND 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride ND 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.0017 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
pH 9.0 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 17 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 417

Moore Twining Associates, Inc.

Derek Ramirez, Director of Analytical Chemistry

The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.

Page 3 of 10
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J MOORE TWINING

I ATES

INC.

California ELAP Certificate #1371

2527 Fresno Street
Fresno, CA 93721
(559) 268-7021 Phone
(559) 268-0740 Fax

MTA Geotechnical Division Project: Proposed Solar Array- Lancaster Reported
eported:
2527 Fresno Street Project Number: E468R6.01 P
. . 05/04/2021
Fresno CA, 93721 Project Manager: Zubair Anwar
B12 @ 0-3
HD26013-05 (Soil) Sampled: 04/15/21 00:00
Analyte Flag Result Relrl).or?ing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride ND 30 mg/kg 15 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride ND 0.0030 % by Weight 15 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.53 0.012 % by Weight 60 [CALC] 05/03/21 05/03/21 [CALC]
pH 7.7 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 5300 120 mg/kg 60 B1D2915 04/29/21 05/03/21 Cal Test 417
B13 @ 0-3.5
HD26013-06 (Soil) Sampled: 04/15/21 00:00
Analyte Flag Result Ref?rfing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride ND 42 mg/kg 21 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride ND 0.0042 % by Weight 21 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.54 0.013 % by Weight 63 [CALC] 05/03/21 05/03/21 [CALC]
pH 7.7 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 5400 130 mg/kg 63 B1D2915 04/29/21 05/03/21 Cal Test 417
B14 @ 0-3.5
HD26013-07 (Soil) Sampled: 04/15/21 00:00
Analyte Flag Result Relg-)?rt'ing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride 13 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride 0.0013 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.0078 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
pH 8.3 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 78 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 417
B15 @ 0-5
HD26013-08 (Soil) Sampled: 04/15/21 00:00
Analyte Flag Result Rell-)_or?ing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride 1" 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride 0.0011 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.0022 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
pH 9.3 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 22 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 417

Moore Twining Associates, Inc.

Derek Ramirez, Director of Analytical Chemistry

The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
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SSOCIATES, INC.
California ELAP Certificate #1371

MOORE TWINING

2527 Fresno Street
Fresno, CA 93721
(559) 268-7021 Phone
(559) 268-0740 Fax

MTA Geotechnical Division Project: Proposed Solar Array- Lancaster Reported
eported:
2527 Fresno Street Project Number: E468R6.01 P
. . 05/04/2021
Fresno CA, 93721 Project Manager: Zubair Anwar
B16 @ 0-5
HD26013-09 (Soil) Sampled: 04/14/21 00:00
Analyte Flag Result Relrl).or?ing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride 71 18 mg/kg 9 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride 0.0071 0.0018 % by Weight 9 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.0044 0.0018 % by Weight 9 [CALC] 04/30/21 04/30/21 [CALC]
pH 9.0 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 44 18 mg/kg 9 B1D2915 04/29/21 04/30/21 Cal Test 417
B19 @ 0-5
HD26013-10 (Soil) Sampled: 04/14/21 00:00
Analyte Flag Result Relr_)_or?ing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride 39 18 mg/kg 9 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride 0.0039 0.0018 % by Weight 9 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.02 0.0018 % by Weight 9 [CALC] 04/30/21 04/30/21 [CALC]
pH 8.3 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 200 18 mg/kg 9 B1D2915 04/29/21 04/30/21 Cal Test 417
B24 @ 0-3.5
HD26013-11 (Soil) Sampled: 04/14/21 00:00
Analyte Flag Result Ref_"’rfi"g Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride 510 36 mg/kg 18 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride 0.051 0.0036 % by Weight 18 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.24 0.0072 % by Weight 36 [CALC] 05/03/21 05/03/21 [CALC]
pH 8.8 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 2400 72 mg/kg 36 B1D2915 04/29/21 05/03/21 Cal Test 417
B26 @ 0-3
HD26013-12 (Soil) Sampled: 04/13/21 00:00
Analyte Flag Result Rell_)farfing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride 49 18 mg/kg 9 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride 0.0049 0.0018 % by Weight 9 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.0041 0.0018 % by Weight 9 [CALC] 04/30/21 04/30/21 [CALC]
pH 9.7 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 a1 18 mg/kg 9 B1D2915 04/29/21 04/30/21 Cal Test 417

Moore Twining Associates, Inc.
Derek Ramirez, Director of Analytical Chemistry

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.
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4f1SSOCIATES,

J MOORE TWINING

INC.

California ELAP Certificate #1371

2527 Fresno Street
Fresno, CA 93721
(559) 268-7021 Phone
(559) 268-0740 Fax

MTA Geotechnical Division Project: Proposed Solar Array- Lancaster Reported
eported:
2527 Fresno Street Project Number: E468R6.01 P
. . 05/04/2021
Fresno CA, 93721 Project Manager: Zubair Anwar
B28 @ 0-3.5
HD26013-13 (Soil) Sampled: 04/14/21 00:00
Analyte Flag Result Relrl).or?ing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride ND 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride ND 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.0011 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
pH 7.9 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 1 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 417
B29 @ 0-3
HD26013-14 (Soil) Sampled: 04/13/21 00:00
Analyte Flag Result Ref?rfing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride 39 12 mg/kg 6 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride 0.0039 0.0012 % by Weight 6 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.031 0.0012 % by Weight 6 [CALC] 04/30/21 04/30/21 [CALC]
pH 8.3 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 310 12 mg/kg 6 B1D2915 04/29/21 04/30/21 Cal Test 417
B32 @ 0-3
HD26013-15 (Soil) Sampled: 04/13/21 00:00
Analyte Flag Result Rell_)_or?ing Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride 43 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride 0.0043 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.025 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
pH 8.0 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 250 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 417
B34 @ 0-5
HD26013-16 (Soil) Sampled: 04/14/21 00:00
Analyte Flag Result Ref_'-"’fi"Q Units Dilution Batch Prepared Analyzed Method
imi
Inorganics
Chloride 6.1 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 422
Chloride 0.00061 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
Sulfate as SO4 0.014 0.00060 % by Weight 3 [CALC] 04/30/21 04/30/21 [CALC]
pH 9.0 0.10 pH Units 1 B1D2915 04/29/21 05/03/21 Cal Test 643
Sulfate as SO4 140 6.0 mg/kg 3 B1D2915 04/29/21 04/30/21 Cal Test 417

Moore Twining Associates, Inc.

Derek Ramirez, Director of Analytical Chemistry

The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
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J MOORE TWINING rasmo, A 93721

SSOCIATES, INC. (559) 268-7021 Phone
California ELAP Cetrtificate #1371 (559) 268-0740 Fax
MTA Geotechnical Division Project: Proposed Solar Array- Lancaster Reported
eported:
2527 Fresno Street Project Number: E468R6.01 P
. 05/04/2021
Fresno CA, 93721 Project Manager: Zubair Anwar

Notes and Definitions

DUP1 A high RPD was observed between a sample and this sample's duplicate.
ug/L micrograms per liter (parts per billion concentration units)

mg/L milligrams per liter (parts per million concentration units)

mg/kg milligrams per kilogram (parts per million concentration units)

ND Analyte NOT DETECTED at or above the reporting limit

RPD Relative Percent Difference

Analysis of pH, filtration, and residual chlorine is to take place immediately after sampling in the field.
If the test was performed in the laboratory, the hold time was exceeded. (for agueous matrices only)

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain
Derek Ramirez, Director of Analytical Chemistry of custody document. This analytical report must be reproduced in its entirety.
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//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description:  Sandy lean clay Test Date: 4/27/2021
Location: B-7 @ 0-3'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
100 mls 10,000
125 mls 1,600
150 mls 770
175 mls 690
200 mls 650
225 mls 620
250 mls 620
275 mls 640
Remarks: Min. Resistivity is 620 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: ~ Silty sand Test Date: 4/27/2021
Location: B-9 @ 0-3.5'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
100 mis 2,200
125 mils 1,900
150 mis 1,900
175 mils 2,100
Remarks: Min. Resistivity is 1,900 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: Lean clay Test Date: 4/27/2021
Location: B-10 @ 0-5'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
100 mis 2,200
125 mils 2,100
150 mis 2,100
175 mils 2,200
Remarks: Min. Resistivity is 2,100 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: Lean clay Test Date: 4/27/2021
Location: B-11 @ 0-3.5'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
100 mls 3,600
125 mls 3,300
150 mls 3,400
175 mls 3,600
Remarks: Min. Resistivity is 3,300 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: Lean clay Test Date: 4/27/2021
Location: B-12 @ 0-3'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
100 mis 2,200
125 mils 2,000
150 mis 2,000
175 mils 2,100
Remarks: Min. Resistivity is 2,000 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description:  Sandy lean clay Test Date: 4/28/2021
Location: B-13 @ 0-3.5'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
100 mis 1,900
125 mils 1,800
150 mis 1,700
175 mils 1,800
Remarks: Min. Resistivity is 1,700 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: Lean clay Test Date: 4/28/2021
Location: B-14 @ 0-3.5'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
125 mis 3,000
150 mis 2,900
175 mis 2,800
200 mls 2,700
225 mls 2,800
Remarks: Min. Resistivity is 2,700 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: Lean clay Test Date: 4/28/2021
Location: B-15 @ 0-5'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
125 mis 3,000
150 mis 2,900
175 mis 3,000
Remarks: Min. Resistivity is 2,900 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description:  Sandy lean clay Test Date: 4/29/2021
Location: B-16 @ 0-5'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
100 mis 3,600
125 mils 3,400
150 mis 3,400
175 mils 3,500
Remarks: Min. Resistivity is 3,400 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: Lean clay Test Date: 4/29/2021
Location: B-19 @ 0-5'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
150 mis 2,800
175 mils 2,600
200 mls 2,500
225 mls 2,500
250 mls 2,600
Remarks: Min. Resistivity is 2,500 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: Lean clay Test Date: 4/29/2021
Location: B-24 @ 0-3.5'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
150 mls 1,400
175 mls 460
200 mls 450
225 mls 440
250 mls 440
275 mls 450
Remarks: Min. Resistivity is 440 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description:  Sandy lean clay Test Date: 4/29/2021
Location: B-26 @ 0-3'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
125 mis 2,400
150 mis 2,300
175 mis 2,300
200 mls 2,400
Remarks: Min. Resistivity is 2,300 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: ~ Silty sand Test Date: 4/29/2021
Location: B-28 @ 0-3.5'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
100 mls 8,000
125 mls 6,200
150 mls 6,000
175 mls 5,900
200 mls 6,000
Remarks: Min. Resistivity is 5,900 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: Sandy lean clay Test Date: 4/30/2021
Location: B-29 @ 0-3'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
150 mis 2,100
175 mils 2,000
200 mls 2,000
225 mls 2,100
Remarks: Min. Resistivity is 2,000 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: Sandy lean clay to lean clay Test Date: 4/30/2021
Location: B-32 @ 0-3'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
150 mis 2,200
175 mils 2,000
200 mls 2,100
Remarks: Min. Resistivity is 2,000 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com




//h J MOORE TWINING

ISince // /

Project Name: Proposed Solar Array - Lancaster Report Date: 5/14/2021
Sample Date: 4/12/2021
Project Number: E468R6.01
Sampled By: ZA
Subject: Minimum Resistivity, ASTM G187 Tested By: MA
Material Description: Lean clay Test Date: 4/30/2021
Location: B-34 @ 0-5'

Laboratory Test Results, Minimum Resistivity - ASTM G187

Total Water Added, mls Resistivity, Ohm-cm
125 mis 2,600
150 mis 2,400
175 mis 2,300
200 mls 2,400
Remarks: Min. Resistivity is 2,300 Ohm-cm

PH: 559.268.7021
Fx: 559.268.7126
2527 Fresno Street
Fresno, CA 93721

www.mooretwining.com
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6280 Riverdale Street
San Diego, CA 92120
(877) 215-4321 | oneatlas.com

April 30, 2021
Atlas No. 121129SWG
Report No. 1

MR. ALLEN H. HARKER

MOORE TWINNING ASSOCIATES, INC
2527 FRESNO STREET

LANCASTER, CALIFORNIA 93721

Subject: GEOPHYSICAL EVALUATION - ELECTRICAL RESISTIVITY
SUNPOWER 60™ STREET WEST SUBSTATION
LANCASTER, CALIFORNIA

Dear Mr. Harker

In accordance with your authorization, we have performed a geophysical evaluation pertaining to
the Sunpower 60" Street West Substation project located in Lancaster, California (Figure 1). The
purpose of our evaluation was to collect in-situ electrical resistivity measurements. Our services
were conducted on April 5", 2021. This report presents our methodology, equipment used,
analysis, and results.

Our scope of services for the project included collection of electrical resistivity data at the site,
compilation of the data collected, and preparation of this data report. Specifically, we conducted
eight soundings at the project site (R-1 through R-8). Each sounding consisted of two orthogonal
test lines with sixteen lines in total and electrode spacings selected by you and your office.
Figure 2 illustrates the approximate sounding locations, and Figures 3a through 3d depict the
general site conditions in the study area.

The data was collected in general accordance with ASTM G57 using an Advanced Geosciences,
Inc. (AGI) MiniSting earth resistivity meter and four steel electrodes in a Wenner configuration.
For each line, soil resistance measurements were collected at electrode spacings of 2, 4, 6, 8,
10, 25, 50, 75, 100 and 200 feet along the line. Stainless steel electrodes were hammered in
place at your specified locations and the soils surrounding the electrodes were moistened with
saline water (potable water with added table salt) to help overcome soil contact resistance.

The results of the electrical resistivity study are presented in Figures 4a through 4d. The collected
measurements are generally consistent (with some slight variations) indicating that the
subsurface conditions at depth are fairly uniform with respect to apparent resistivity.

The field services and geophysical analyses presented in this report have been conducted in
general accordance with current practice and the standard of care exercised by consultants
performing similar tasks in the project area. No warranty, express or implied, is made regarding

Page | 1



AT IrS—

the conclusions presented in this report. Please also note that our evaluation was limited to
measuring in-situ apparent soil resistivity at two sounding locations selected by your office.

Atlas should be contacted if the reader has questions regarding the content, interpretations
presented, or completeness of this document. This report is intended exclusively for use by the

client. Any use or reuse of this report by parties other than the client is undertaken at said parties’
sole risk.

We appreciate the opportunity to be of service on this project. Should you have any questions
related to this report, please contact the undersigned at your convenience.

Respectfully submitted,
Atlas Technical Consultants LLC

No. 1043
Exp. 1/31/2022 /

Orion A. Adah Patrick F. Lehrmann, P.G., P.Gp.
Staff Geophysicist Principal Geologist/Geophysicist
OAA:PFL:ds

Attachments:  Figure 1 — Site Location Map

Figure 2 — Resistivity Line Location Map

Figure 3a — Site Photographs (R-1 and R-2)

Figure 3b — Site Photographs (R-3 and R-4)

Figure 3c — Site Photographs (R-5 and R-6)

Figure 3d — Site Photographs (R-7 and R-8)

Figure 4a — Electrical Resistivity Results (R-1 and R-2)
Figure 4b — Electrical Resistivity Results (R-3 and R-4)
Figure 4c — Electrical Resistivity Results (R-5 and R-6)
Figure 4d — Electrical Resistivity Results (R-7 and R-8)

Distribution: AllenH@mooretwinning.com

Atlas No. 121129SWG
Report No. 1
Page | 2
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Line No. Spacing Current Resistance Error Apparent Resistivity
(Boring/Orientation) (ft) (mA) (Ohms) (%) (ohm-cm) (ohm-ft)
R-1a 2 100 10.450 0.1 4002.59 131.30 |
(NW-SE) 4 100 4.099 0.1 3140.02 103.00 |
6 100 1.707 0.0 1961.46 64.36 |
8 50 1.126 0.0 1725.13 56.58 |
10 200 0.911 0.0 1744.86 57.25 |
25 100 0.402 0.0 1926.13 63.19 |
50 200 0.236 0.0 2259.83 74.16 |
75 200 0.154 0.1 2209.08 72.46 |
100 200 0.110 0.0 2106.62 69.12 |
200 100 0.053 0.0 2036.53 66.82 |
|
R-1b 2 20 12.510 0.1 4791.61 157.21 |
(NE-SW) 4 200 3.987 0.1 3054.22 100.20 |
6 100 1.839 0.2 2113.14 69.33 |
8 100 1.287 0.0 1971.80 64.69 |
10 20 1.174 0.1 2248.34 73.76 |
25 200 0.467 0.0 2234.94 73.32 |
50 200 0.240 0.0 2301.01 75.49 |
75 200 0.148 0.1 2124.34 69.70 |
100 200 0.106 0.0 2037.68 66.85 |
200 100 0.052 0.1 1982.14 65.03 |
|
R-2a 2 200 3.567 0.1 1366.24 4482 |
(E-W) 4 100 1.826 0.0 1398.80 4589 |
6 100 1.181 0.0 1357.05 4452 |
8 200 0.909 0.0 1392.98 4570 |
10 200 0.912 0.0 1746.77 57.31 |
25 500 0.284 0.0 1360.21 4463 |
50 200 0.149 0.0 1427.72 46.84 |
75 200 0.117 0.0 1677.64 55.04 |
100 100 0.097 0.0 1852.49 60.78 |
200 200 0.053 0.0 2035.77 66.79 |
|
R-2b 2 20 4.171 0.0 1597.59 52.41 |
(N-S) 4 200 2.185 0.0 1673.81 54.91 |
6 200 2.436 0.1 2799.13 91.83 |
8 200 1.048 0.0 1605.63 52.68 |
10 200 0.747 0.0 1430.40 46.93 |
25 100 0.263 0.1 1256.79 41.23 |
50 200 0.139 0.0 1331.96 43.70 |
75 200 0.111 0.0 1598.64 52.45 |
100 200 0.102 0.0 1961.08 64.34 |
200 100 0.064 0.2 2439.09 80.02 |
ELECTRICAL RESISTIVITY SunPower 60th Street West Substation — -
RESULTS Lancaster, California AT AL
(R-1and R-2) | Project No.: 121129SWG | Date: 04/21 Sl




‘ Line No. Spacing Current Resistance Error Apparent Resistivity
(Boring/Orientation) (ft) (mA) (Ohms) (%) (ohm-cm) (ohm-ft)

| R-3a 2 100 47.950 0.0 18365.94 602.56 |
| (N-S) 4 100 19.620 0.0 15029.81 493.10 |
| 6 100 8.024 0.0 9220.12 302.50 |
| 8 100 3.906 0.0 5984.35 196.34 |
| 10 100 2.149 0.0 4115.58 135.03 |
| 25 100 0.544 0.0 2602.64 85.39 |
| 50 100 0.328 0.0 3136.00 102.89 |
| 75 200 0.230 0.0 3303.57 108.38 |
| 100 200 0.178 0.0 3416.56 112.09 |
| 200 20 0.099 0.0 3808.39 124.95 |
| \
| R-3b 2 50 47.790 0.0 18304.65 600.55 |
| (E-W) 4 50 19.440 0.0 14891.92 488.58 |
| 6 100 8.503 0.0 9770.52 320.56 |
| 8 100 4.324 0.0 6624.76 217.35 |
| 10 100 2.331 0.0 4464.13 146.46 |
| 25 200 0.478 0.0 2290.48 75.15 |
| 50 200 0.310 0.0 2964.60 97.26 |
| 75 200 0.264 0.0 3787.62 124.27 |
| 100 100 0.209 0.0 4004.50 131.38 |
| 200 100 0.089 0.0 3420.01 11221 |
| \
| R-4a 2 5 34.670 0.0 13279.40 435.68 |
| (E-W) 4 10 4.072 0.0 3119.34 102.34 |
| 6 5 2.601 0.0 2988.73 98.06 |
| 8 10 1.831 0.0 2805.26 92.04 |
| 10 10 1.386 0.0 2654.35 87.08 |
| 25 20 0.703 0.0 3366.77 110.46 |
| 50 50 0.472 0.0 4519.67 148.28 |
| 75 50 0.464 0.1 6658.85 218.47 |
| 100 100 0.366 0.0 7001.65 229.71 |
| 200 200 0.126 0.0 4826.09 158.34 |
| \
| R-4b 2 20 24.030 0.0 9204.03 301.97 |
| (N-S) 4 20 4.072 0.0 3119.34 102.34 |
| 6 5 2.034 0.0 2337.20 76.68 |
| 8 20 1.521 0.0 2330.31 76.45 |
| 10 20 1.372 0.0 2627.54 86.21 |
| 25 20 0.769 0.0 3681.33 120.78 |
| 50 20 0.617 0.0 5910.04 193.90 |
| 75 5 0.521 0.1 7489.05 245.70 |
| 100 50 0.405 0.1 7756.21 254.47 |
| 200 200 0.155 0.0 5944.51 195.03 |

ELECTRICAL RESISTIVITY SunPower 60th Street West Substation = -
RESULTS Lancaster, California AL A
(R-3 and R-4) - _ Figure 4b
Project No.: 121129SWG | Date: 04/21




Line No. Spacing Current Resistance Error Apparent Resistivity
Boring/Orientation) (ft) (mA) (Ohms) (%) (ohm-cm) (ohm-ft)
| R-5a 2 20 35.580 0.1 13627.95 44711 |
| (NW-SE) 4 100 6.512 0.1 4988.49 163.66 |
| 6 50 4.469 0.0 5135.18 168.48 |
| 8 20 3.929 0.0 6019.58 197.49 |
| 10 50 2.966 0.0 5680.23 186.36 |
| 25 50 0.786 0.0 3762.24 123.43 |
| 50 50 0.496 0.0 4752.35 155.92 |
| 75 200 0.389 0.0 5585.91 183.26 |
| 100 50 0.316 0.0 6042.18 198.23 |
| 200 100 0.132 0.0 5052.07 165.75 |
| |
| R-5b 2 20 35.860 0.1 13735.19 450.63 |
| (NE-sw) 4 50 9.011 0.0 6902.83 226.47 |
| 6 50 5.635 0.1 6475.00 212.43 |
| 8 50 4.416 0.1 6765.71 221.97 |
| 10 50 3.210 0.0 6147.51 201.69 |
| 25 50 0.742 0.1 3550.14 116.47 |
| 50 50 0.440 0.0 4217.08 138.36 |
| 75 100 0.360 0.0 5172.24 169.69 |
| 100 100 0.317 0.0 6067.08 199.05 |
| 200 50 0.122 0.0 4657.56 152.81 |
| |
| R-6a 2 20 13.710 0.0 5251.24 172.28 |
| (NE-Sw) 4 20 3.558 0.0 2725.59 89.42 |
| 6 20 2.678 0.0 3077.20 100.96 |
| 8 10 2.182 0.0 3343.02 109.68 |
| 10 5 1.979 0.1 3790.01 124.34 |
| 25 20 1.393 0.0 6669.38 218.81 |
| 50 50 0.893 0.0 8549.07 280.48 |
| 75 20 0.710 0.1 10199.41 334.63 |
| 100 100 0.551 0.0 10552.27 346.20 |
| 200 50 0.170 0.0 6507.55 213.50 |
| \
| R-6b 2 20 10.630 0.0 4071.53 133.58 |
| (NW-SE) 4 10 3.833 0.0 2936.25 96.33 |
| 6 10 2.869 0.0 3296.68 108.16 |
| 8 20 2.238 0.0 3428.82 112.49 |
| 10 10 1.988 0.0 3807.25 124.91 |
| 25 100 1.517 0.0 7263.07 238.29 |
| 50 50 1.205 0.0 11538.56 378.56 |
| 75 20 0.785 0.0 11275.23 369.92 |
| 100 50 0.556 0.0 10638.45 349.03 |
| 200 50 0.222 0.0 8518.42 279.48 |
ELECTRICAL RESISTIVITY SunPower 60th Street West Substation = =
RESULTS Lancaster, California ~TVT =TV o~
(R-5and R-6) _ Figure 4c
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Line No. Spacing Current Resistance Error Apparent Resistivity
(Boring/Orientation) (ft) (mA) (Ohms) (%) (ohm-cm) (ohm-ft)

R-7a 2 2 369.600 0.0 141565.17 4644.53 |

(NE-SW) 4 10 63.640 0.0 48751.12 1599.45 |

6 2 16.950 0.0 19476.70 639.00 |

8 2 5.137 0.0 7870.35 258.21 |

10 10 3.612 0.0 6917.39 226.95 |

25 10 1.458 0.0 6980.59 229.02 |

50 20 0.972 0.0 9305.54 305.30 |

75 10 0.698 0.0 10031.36 329.11 |

100 50 0.501 0.0 9585.14 314.47 |

200 50 0.165 0.0 6335.19 207.85 |

|

R-7b 2 5 370.600 0.0 141948.20 4657.09 |

(NW-SE) 4 5 63.030 0.0 48283.84 1584.12 |

6 10 17.230 0.0 19798.44 649.56 |

8 5 7.930 0.0 12149.48 398.60 |

10 5 3.862 0.0 7396.17 242.66 |

25 10 1.257 0.0 6018.24 197.45 |

50 5 0.870 0.0 8328.83 273.26 |

75 100 0.605 0.0 8694.14 285.24 |

100 100 0.421 0.0 8066.46 264.65 |

200 100 0.201 0.0 7691.09 252.33 |

|

R-8a 2 20 34.940 0.0 13382.81 439.07 |

(NE-SW) 4 10 17.590 0.0 13474.74 442.08 |

6 20 8.600 0.0 9881.98 324.21 |

8 10 6.059 0.0 9282.94 304.56 |

10 50 4.325 0.0 8282.86 271.75 |

25 100 1.766 0.0 8455.23 277.40 |

50 50 0.827 0.0 7918.04 259.78 |

75 200 0.542 0.0 7787.81 255.51 |

100 200 0.418 0.0 7999.43 262.45 |

200 20 0.168 0.0 6434.78 211.11 |

|

R-8b 2 20 36.250 0.1 13884.57 45553 |

(NW-SE) 4 20 17.280 0.0 13237.26 434.29 |

6 100 12.920 0.0 14845.96 487.07 |

8 50 7.591 0.1 11630.10 381.56 |

10 100 3.783 0.0 | 7244.87 237.69 |

25 100 1.922 0.0 9202.12 301.91 |

50 100 0.900 0.0 8618.01 282.74 |

75 200 0.658 0.0 9456.83 310.26 |

100 200 0.476 0.0 | 9112.11 298.95 |

200 50 0.183 0.1 |  6990.16 229.34 |

ELECTRICAL RESISTIVITY SunPower 60th Street West Substation
RESULTS Lancaster, California AVP-bAG--
(R-7 and R-8) o D _ Figure 4d
Project No.: 121129SWG | Date: 04/21
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Photograph No. 1: Vegetation stockpile on north side of California State
Prison, Los Angeles County.

Photograph No. 2: Debris (foreground) and soil stockpileswith debris
(background) on south side of L os Angeles County Challenger Memorial Youth
Camps.



Photograph No. 3: Vegetation stockpile south of existing solar field.

Photograph No. 4: Typical dry grasses, weeds, brush and scattered debris
covering the site.



Photograph No. 5: Mulch pilesin southwest portion of the site.

Photograph No. 6: Soil stockpile near mulch stockpilesin southwest portion of the
site.



Photograph No. 7: Soil stockpile on south side of site near state prison.

Photograph No. 8: Leach Field Pipe Termination Sign in Southwest Portion of
Site.



oograph No. 9: West end of V-shaped drai n n .I S|de o isting
solar array.

Photograph No. 10: East end of V-shaped drainage (filled with tree trimmings)
located southeast of existing solar array.



Photograph No. 11: Trash binsand debris stockpiles on west side of existing solar
field.

Photograph No.12: Concrete debris, trailer and other debris stockpiles adjacent
to trash binson west side of existing solar field.
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MOORE TWINING

September 17, 2021 E468R6.01

Mr. Tim Christman
SunPower Corporation

1414 Harbour Way South, Suite 1901
Richmond, CA 94804

Subject: Supplemental Geotechnical Engineering Investigation
Proposed Ground Mounted Solar Array
County of Los Angeles High Desert Expansion
45100 60" Street West
Lancaster, California

Reference: Geotechnical Engineering Investigation, Proposed Ground Mounted Solar Array

Lancaster, California, dated July 9, 2021, prepared by Moore Twini Ng Associates,
Inc., Moore Twini Nng Project No. E468R6.01

Dear Mr. Christman:

areasof B-13/B-13A and B-21/B-21A and the excavations backfilled with engineeredfill that isfree
of debris. Itis récommended that test pits be Excavated to better delineate the extent of the deeper
fills with significant amounts of debris encountered in borings B-13/B-13A and B-21/B-21A.”

PH: 559.268.7021
Fx: 559.268.712¢6
2527 Fresno Street
Fresno, CA 93721

Www.mooretwining.com




Supplemental Geotechnical Engineering I nvestigation E468R6.01
Proposed Ground Mounted Solar Array

County of Los Angeles High Desert Expansion September 17, 2021
45100 60" Street West, Lancaster, California Page 2

20 PURPOSE OF SCOPE OF SERVICES

21  Purpose: The purpose of thissupplemental investigation was to excavate backhoe
pits in the areas of previoudly drilled borings B-13/B-13A and B-21/B-21A to better define the
composition of the fills and to estimate the lateral extent of the deeper fills, some of which
encountered significant amounts of debris.

2.2 Scope: Ourproposal (Contract Amendment No. 2), dated July 14, 2021, outlined the
scope of our services. The actions undertaken during this supplemental investigation are
summarized as follows:

2.2.1 Information regarding the fill materials encountered from the draft
Geotechnical Engineering Investigation, Proposed Ground Mounted Solar
Array County of Los Angeles High Desert Expansion, 45100 60" Street
West, Lancaster, California, dated July 9, 2021, prepared by M oore Twining
Associates, Inc., Moore Twining Project No. E468R6.01, was reviewed.

2.2.2 Backhoe pitswere excavated and logged in the areas where the previous soil
borings encountered deep fills.

2.2.3 The data obtained from the backhoe pit investigation were used to develop
amap showing the interpreted extent of the deeper fill soils encountered

2.2.3 Logs of the backhoe pits were prepared describing the depth of the fill soils
and debris encountered.

2.2.4 Thisreport was prepared.

3.0 INVESTIGATIVE PROCEDURES

The supplemental field exploration is summarized in the following subsections.

3.1 Field Exploration: The field exploration included excavating pits with a backhoe
in the areas of previoudly drilled borings B-13/B-13A and B-21/B-21A. At the time of this
investigation between August 24 and 25, 2021, theweather was mostly sunny with hightemperatures
of about 96 and 99 degrees Fahrenheit.

3.2  Excavating BackhoePits: During this supplemental field exploration, twelve (12)
backhoe pits (BP-1 through BP-12) were excavated to depths of 3to 10 feet below site grade (BSG)




Supplemental Geotechnical Engineering I nvestigation E468R6.01
Proposed Ground Mounted Solar Array

County of Los Angeles High Desert Expansion September 17, 2021
45100 60" Street West, Lancaster, California Page 3

around the area of previously drilled borings B-13/B-13A, and five (5) backhoe pits (BP-13 through
BP-17) were excavated to depths of 4% to 14 feet below site grade (BSG) around the area of
previously drilled borings B-21/B-21A. The pits were excavated with a John Deere 310 LEP
backhoe with a 24-inch wide excavating bucket.

The overall site showing the approximate areas where the backhoe pits were excavated are shown
on Drawing No. 1. The approximate backhoe pit locations are shown on Drawing Nos. 2 and 3in
Appendix A. Photos of some of the conditions encountered in the backhoe pits are presented in
Appendix C of thisreport.

The soils encountered in the backhoe pits were logged during excavation by a representative of
Moore Twining. Thefield soil classification wasin accordance with the Unified Soil Classification
System and consisted of particle size, color, and other distinguishing features. The presence and
elevation of free water, if any, in the backhoe pits were noted and recorded during the excavations.

The backhoe pit locations were determined by field measurements from existing site features. The
backhoe pits were loosely backfilled with soils excavated from the pits. A stake was placed in the
middle of each pit in the area around previously drilled borings B-13/B-13A. A stake was placed
at each end of the pitsin theareaaround previously drilled borings B-21/B-21A. Itisrecommended
the staked backhoe pit locations be surveyed by Sunpower for planning and design purposes and so
the Contractor can located the pits later in the event the stakes get removed.

40 FINDINGSAND RESULTS

The findings and results of the field exploration and laboratory testing are summarized in the
following subsections.

4.1  Findingsfrom Backhoe Pits Excavated Around Borings B-13/B-13A: The soils
encountered in the backhoe pitsexcavated around B-13/B-13A on the south side of theexisting solar
array consisted of sandy lean clay fill soilswith relatively small amounts of debristhat extended to
depthsranging from about 1 to 2%~ feet BSG. BoringsB-13 and B-13A originally encountered sandy
lean clay fill soilswith trace asphalt debristhat wereinterpreted to extend to depths of about 9to 10
feet BSG at thetimethe original soil boringsweredrilled. However, based on the backhoe pitsthat
were excavated and logged, the fill soils are much shallower in this areathan interpreted from the
soil borings. The backhoe pits excavated around B-13/B-13A encountered some debrisin the fill
with relatively small amounts of asphalt, concrete, brick, wire and trash which are described on the
backhoe pit logs in Appendix B of this report. However, a debris fill was encountered in BP-12
extending to adepth of about 1 foot. Based on our observations, the amount of debris encountered
in most of the backhoe pits around B-13/B-13A could likely be removed by hand labor or other
means prior to reuse of the soils as engineered fill for the project. However, it should be noted that
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a buried asphalt layer with a thickness of about 1 to 1% inches was encountered in many of the
backhoe pits excavated around borings B-13/B-13A. Additional pitswere excavated to explorethe
general extent of the buried asphalt layer. The 1 to 1%z inch thick asphalt layer was encountered at
depths of about 8 to 12 inchesin eight (8) of the twelve (12) backhoe pits excavated around borings
B-13/B-13A. Theburied asphalt pavement coversasignificant areaand the full extent of the buried
pavement was not delineated for this study. The backhoe pits could not be excavated beyond the
areamarked for Underground Service Alert to the south in order to delineate the limits of the buried
asphalt layer extending south of borings B-13/B-13A. Backhoe pit BP-7 was excavated at the
southern edge of the areamarked for USA which was about 150 feet south of borings B-13/B-13A.
Thus, the buried asphalt layer extends at least 150 feet south of boring B-13/B-13A. Due to the
limited thickness of the asphalt layer, the buried asphalt layer may not have been apparent during
drilling of the previous soil borings. In order to provide more information concerning the potential
extent of the buried pavement, varioushistoric aeria photographswere reviewed from online sources
and the Phase | ESA report prepared by WSP, dated April 30, 2021. Based on our review, theburied
pavement layer may be associated with the former runway pavement that was part of War Eagle
Field. The genera area of former pavements at the site from aerial photographs is depicted on
Drawing No. 4 in Appendix A attached to this report. This drawing also depicts the general area
where an old asphalt concrete pavement is exposed at the ground surface.

4.1  Findingsfrom Backhoe Pits Excavated Around Borings B-21/B-21A: The soils
encountered in the backhoe pits excavated around borings B-21/B-21A on the south side of the
existing Los Angeles County Challenger Memoria Y outh Camps consisted of fill soils that were
described aseither sandy lean clays, clayey sands, silty/clayey sands, or silty sandswith varying types
and amounts of debristhat extended to depths ranging from about 4 feet BSG to nearly 14 feet BSG.
Borings B-21 and B-21A originally encountered lean clay or sandy lean clay and clayey sand and
“debris fill” which included grout debris and concrete fragments, tire fragments, and metal debris
that extended to depths of about 13 to 13%feet BSG. A seam of silty sand over afabric was noted
at the bottom of thefill soils encountered in boring B-21A at adepth of 13 feet BSG (fill/native soil
contact).

Backhoe pit BP-13 wasexcavated about 24 feet east of boring B-21 and encountered clayey sand and
sandy lean clay fill soilswith asphalt debris that extended to a depth of about 4% feet BSG.

Backhoe pit BP-14 was excavated about 15 feet south of boring B-21 and encountered clayey sand
fill soils with asphalt debris chunks up to about 3 inches in diameter that extended to a depth of
about 1 foot BSG.

The conditions encountered in backhoe pit BP-15, excavated about 15 feet west of boring B-21,
encountered a similar depth of fill material as encountered in borings B-13/B-13A. The materias
encountered in BP-15 are considered a “debris fill”. The debrisfill encountered in backhoe pit BP-
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15 consisted of chunks of asphalt, concrete, brick, and glassdebrisintheupper 3feet BSG. Between
depths of about 3 feet BSG to depths of about 8Y2to 10%2feet BSG, the debris encountered increased
significantly in backhoe pit BP-15 and consisted of plastic containers, electronic devices, wood
fragments, plastic cupsand bags, wires, and concrete chunks up to 12 inchesin diameter. Below the
fill layer described above with the abundant debris, a silty sand fill layer with trace asphalt and
concrete debriswas encountered and extended to nearly the maximum depth explored, about 14 feet
BSG.

Backhoe pit BP-16 was excavated about 15 feet further west of backhoe pit BP-15 (described above)
and encountered clayey sand fill soilswith metal wire, plastic and asphalt debris (asphalt chunks up
to 3inchesin diameter) that extended to adepth of about 3Y2feet BSG. The native soilsencountered
in backhoe pit BP-16 consisted of lean clays from depths of 3Y% feet to 4% feet BSG which were
underlain by native silty sands that extended to the maximum depth explored, about 5 feet BSG.

Backhoe pit BP-17 was excavated about 15 feet north of boring B-21A and encountered clayey sand
fill soilswith asphalt debris extending from the ground surface to adepth of about 2 to 2% feet BSG
and wereunderlain by silty sand fill soilswith pieces of glassthat extended to adepth of about 4 feet
BSG.

Thefill soilswereunderlain by native sandy silt, poorly graded sand and silty sandsto the maximum
depth explored.

50 CONCLUSIONS

5.1  Thesoilsencountered in the backhoe pits excavated around borings B-13/B-13A on
the south side of the existing solar array consisted of sandy lean clay fill soils with
varying types and amounts of debristhat extended to depthsranging from about 1 to
2> feet BSG. The depth of the fill soilsidentified in the backhoe pits were much
shallower than originally interpreted to be encountered in the drilled borings. A
debrisfill wasencountered in backhoe pit BP-12 extending to adepth of about 1 foot.
Based on our observations, the amount of debris encountered in most of the backhoe
pitsaround B-13/B-13A could likely be removed by hand labor or other means prior
to reuse of the soils as engineered fill for the project. However, the debris fill
materials encountered in BP-12 would not be suitabletoreuse. Inaddition, it should
be noted that a buried asphalt layer with athickness of about 1 to 1¥2incheswasalso
encountered in many of the backhoe pits excavated around borings B-13/B-13A.
Refer to Section 5.2 for additional information. The buried asphalt |ayer isexpected
to result in difficulty installing the solar posts/piles and therefore pre-augering
through the pavement should be anticipated for installation of the solar posts.
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5.2  Theburied asphalt layer wasencountered in eight (8) of thetwelve (12) backhoe pits
excavated around borings B-13/B-13A as shown on Drawing No. 3. Historic aerial
photos referenced in the July 9, 2021 Geotechnical Engineering Investigation report
were reviewed to identify former pavement areas of War Eagle Field, which are
approximately shown on Drawing No. 4 in Appendix A. The extent of the former
pavement which remains is not known, however, based on the findings of the
supplemental investigation and review of aerial photographs, a substantial amount
of old pavement appears to be present at the site.

5.3  Debris fill materials and fill with debris were encountered in the backhoe pits
excavated in the area of boring B-21. In general, the amount of debris present inthe
fill appeared to increase below a depth of about 3 or 4 feet. The conditions
encountered in backhoe pit BP-15, excavated about 15 feet west of boring B-21,
encountered a similar fill depth and similar concentration of debris that was
encountered in borings B-21/B-21A. A debrisfill is present in this areato a depth
of at least 14 feet that will not be suitable for reuse as engineered fill. If the solar
array isplanned in thisareaof the site, the debrisfill materials should be completely
removed and replaced with on-site soils that are free of debris or replaced with a
clean import fill placed and compacted in accordance with the recommendations of
the geotechnical engineering investigation report. Drawing No. 3 in Appendix A
delineatesthe general extent of the deeper debrisfill encountered in the backhoe pits
around the areas of borings B-21/B-21A. Thefinal extent of the debrig/fill removal
should be determined based on observations of the progress of the excavation by
Moore Twining. Areas of shallow fill (Iessthan ~4 feet) with minor concentrations
of debris may be left in place, if desired; however, installation of solar posts may
require pre-drilling or other methods where obstructions are encountered during
installation.

6.0 RECOMMENDATIONS

Based on the findings and conclusions from this supplemental backhoe pit investigation, the
recommendationsof our referenced draft July 9, 2021 Geotechnical Engineering Investigation report
have been amended and incorporated into an updated report (revised report now dated September
17, 2021).

7.0 CLOSING
Our professional serviceswere performed, our findingsobtained, and our recommendationsprepared

in accordance with generally-accepted engineering principles and practices. Thiswarranty isinlieu
of al other warranties either expressed or implied.
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We appreciate the opportunity to be of serviceto SunPower Corporation. If you have any questions
regarding thismatter, or if we can be of any further assi stance, please contact usat your convenience.

Sincerely,
MOORE TWINING ASSOCIATES, INC.

DRAFT

Allen H. Harker
Professiona Geologist
Geotechnical Engineering Division

DRAFT
Read L. Andersen, RGE

Manager
Geotechnical Engineering Division
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APPENDIX A

DRAWINGS

Drawing No. 1 - Approximate Areas Where Backhoe Pits Were Excavated
Drawing No. 2 - Backhoe Pit Location Map Around Borings B-13/B-13A
Drawing No. 3 - Backhoe Pit Location Map Around Borings B-21/B-21A
Drawing No. 4 - Approximate Limits of Previous Pavements

E468R6.01
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APPENDIX B

LOG OF BACKHOE PITS

This appendix contains the final backhoe pit logs. The logs represents our interpretation of the
contents of the field logs.

The logs and related information depict subsurface conditions only at these locations and at the
particul ar time designated on the logs. Soil conditionsat other |ocations may differ from conditions
occurring at the backhoe pit locations. Also, the passage of time may result in changes in the soil
conditions.

In addition, an explanation of the abbreviations used in the preparation of the logs and a description
of the Unified Soil Classification System are provided at the end of Appendix B.



BACKHOE PIT LOG
BACKHOE PIT NO.: 1

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER ‘ PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET)

DATE: 08/25/2021

DEPTH TO WATER: N.E.

LOGGEDBY:A.V.

‘ ELEV.: N/A

DEPTH
(FEET)

\

12—

©)

SCALE: 1" 3'

SOIL DESCRIPTIONS

SURFACE: CHUNKS (6" IN DIAMETER) OF ASPHALT AND CONCRETE

(M

(2)

(3)

(4)

FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, TRACE ASPHALT AND CONCRETE
DEBRIS

1-INCH THICK ASPHALT CONCRETE LAYER

FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, CALCIFICATION, TRACE FINE
GRAVEL

CL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, LIGHT BROWN, CALCIFICATION, WEAKTO
MODERATE CEMENTATION, ROOTLETS




BACKHOE PIT LOG
BACKHOE PIT NO.: 2

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET) DATE: 08/25/2021
DEPTH TO WATER; N.E. LOGGEDBY:A.V. ELEV.:N/A
DEPTH

12 —
SCALE: 1" 3

SOIL DESCRIPTIONS SURFACE: DIRT WITH SOME GRAVEL AND ASPHALT | CONCRETE CHUNKS (18")

(?) FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, TRACE FINE GRAVEL

(é) 1-INCHTHICK ASPHALT CONCRETE LAYER

(3) CL:SANDYLEANCLAY; MOIST, LOW PLASTICITY, LIGHT BROWN, CALCIFICATION, TRACE
FINE GRAVEL

(4) SM: SILTY SAND; MOIST, FINE TO COARSE GRAINED, BROWN




BACKHOE PIT LOG
BACKHOE PIT NO.: 3

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER ‘ PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET) DATE: 08/25/2021
DEPTH TO WATER: N.E. LOGGEDBY:A.V. ELEV.: N/A
DEPTH
(FEET)
0]

12—
SCALE: 1" 3

SOIL DESCRIPTIONS SURFACE:ASPHALTDEBRIS

(?) FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, TRACE FINE GRAVEL / ASPHALT
DEBRIS, ROOTLETS

(é) CL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, LIGHT BROWN, ROOTLETS, SOME COARSE
SAND

(3) SLIGHT INCREASE IN PLASTICITY, BROWN




BACKHOE PIT LOG
BACKHOE PIT NO.: 4

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER ‘ PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET) DATE: 08/25/2021

DEPTH TO WATER: N.E. LOGGEDBY:A.V. ELEV.: N/A

DEPTH
(FEET)

O\= @

®

12 —
SCALE: 1" 3

SOIL DESCRIPTIONS

(?) FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, CONCRETE CHUNKS UPTO 8" IN
DIAMETER, TRACE ASPHALT DEBRIS

(2) 1-INCHTHICK ASPHALT CONCRETE LAYER

(3) CL:SANDYLEANCLAY; MOIST, LOW PLASTICITY, LIGHT BROWN, WITH COARSE SAND, TRACE
FINE GRAVEL

(4) PLASTICITY INCREASE




BACKHOE PIT LOG

BACKHOE PIT NO.: 5

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER

PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET)

DATE: 08/25/2021

DEPTH TO WATER; N.E. LOGGEDBY:A.V.

ELEV.: N/A

DEPTH
(FEET)

0
©)
@ 1-INCH THICK ASPHALT
CONCRETE LAYER

3 —

12—
SCALE: 1" 3

SOIL DESCRIPTIONS

RED BRICK DEBRIS

(3) BROWN, IRON-OXIDE STAINING, MANGANESE STAINING

BROWN, IRON-OXIDE STAINING

(2) CL: SANDY LEAN CLAY, MOIST, LIGHT BROWN, LOW PLASTICITY

(T) FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, WITH ASPHALT, CONCRETE, AND

(4) SP-SM: POORLY GRADED SAND WITH SILT; MOIST, FINE TO COARSE GRAINED, GRAYISH




BACKHOE PIT LOG

BACKHOE PIT NO.: 6

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER PROJECTNO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310LEP (24" BUCKET) DATE: 08/25/2021
DEPTH TO WATER; N.E. LOGGEDBY:A.V. ELEV.: N/A
DEPTH
(FEET)
0 —
d '''' ——
I O 1.5-INCI{' THICK ASPHALT CONCRETE|LAYER
3I< /
N~ -
6
9
12
SCALE:1"= 3

SOIL DESCRIPTIONS

FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN,WITH TRACE ASPHALTAND
CONCRETE DEBRIS

@ CL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN




BACKHOE PIT LOG

BACKHOE PIT NO.: 7

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER

PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET)

DATE: 08/25/2021

DEPTH TO WATER; N.E. LOGGEDBY:A.V. ELEV.: N/A
DEPTH
(FEET)
0- s ——
@
[0) T1TO1.5-INCHTHICK ASPH/\LT CONCRETH LAYER
= /KSPHALT CONJRETE CHUNKS}
wn
N
3- —
6-
9.
12
SCALE:1"= 3

SOIL DESCRIPTIONS

@ FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, ASPHALT AND BRICK DEBRIS

@ CL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, ROOTLETS




BACKHOE PIT LOG

BACKHOE PIT NO.: 8

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER

PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET)

DATE: 08/25/2021

DEPTH TO WATER; N.E. LOGGEDBY:A.V.

ELEV.: N/A

DEPTH

(FEET)
0.

12-

©
©

-INCH ASPHAL7 CONCRETE CHUNK

SCALE:1"= 3

SOIL DESCRIPTIONS

FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, TRACE ASPHALT CONCRETE

AND BRICK DEBRIS

@ CL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, ROOTLETS




BACKHOE PIT LOG

BACKHOE PIT NO.: 9

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER

PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET)

DATE: 08/25/2021

DEPTH TO WATER; N.E.

LOGGEDBY:A.V.

ELEV.:N/A

DEPTH

12

(FEET)
0

\RO,

(2J

®

~1-INCH THICK( ASPHALT CO!MCRETE LAYER

'ON WEST SIDE WALL

SCALE:1"= 3

SOIL DESCRIPTIONS

(T) FILL: ROUND GRAVEL WITH SANDY LEAN CLAY

(é) FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, TRACE FINE GRAVEL AND
ASPHALT CONCRETE DEBRIS

(3) CL:SANDYLEANCLAY; MOIST, LOW PLASTICITY,, BROWN, ROOTLETS




BACKHOE PIT LOG
BACKHOE PIT NO.: 10

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER

PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET)

DATE: 08/25/2021

DEPTH TO WATER; N.E. LOGGEDBY:A.V.

ELEV.: N/A

DEPTH
(FEET)
0

<—6— /
\ @ /

0

SCALE:1"= 3

SOIL DESCRIPTIONS

(DISTURBED)

CALCIFICATION

(T) FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, SOME FINE GRAVEL

(é) CL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, LIGHT BROWN, ROOTLETS, SOME




BACKHOE PIT LOG
BACKHOE PIT NO.: 11

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET) DATE: 08/25/2021

DEPTH TO WATER: N.E.

LOGGEDBY:A.V. ELEV.: N/A

DEPTH
(FEET)

12—

SOIL DESCRIPTIONS

SCALE:1"=

1-INCH THICK ASPHALT CONCRETE LAYER

FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, LIGHT BROWN, WITH ASPHALT CONCRETE
DEBRIS AND GRAVEL

CL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, LIGHT BROWN, ROOTLETS




BACKHOE PIT LOG
BACKHOE PIT NO.: 12

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET) DATE: 08/25/2021

DEPTH TO WATER; N.E. LOGGEDBY:A.V. ELEV.: N/A

DEPTH
(FEET)

0

v

| @

0

SCALE:1"= 3

SOIL DESCRIPTIONS

(T) FILL: SILTY SAND; MOIST, FINE TO MEDIUM GRAINED, LIGHT BROWN, WITH FINE GRAVEL,
AND ASPHALT CONCRETE CHUNKS (8"), WIRES, TRASH DEBRIS

(é) CL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, MODERATE CEMENTATION, SOME
COARSE SAND




BACKHOE PIT LOG
BACKHOE PIT NO.: 13

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER ‘ PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET) DATE: 08/24/2021
DEPTH TO WATER: N.E. LOGGEDBY:A.V. ELEV.: N/A
DEPTH
(FEET)
00057, .o o conatong 0005870 0@ , T 0 "o * o ool

12 —
SCALE: 1" 3

SOIL DESCRIPTIONS SURFACE: COVERED WITH ROUNDED GRAVEL

(T) FILL: CLAYEY SAND; MOIST, FINE TO MEDIUM GRAINED, BROWN, ROCK AND ASPHALT
FRAGMENTS, GRAVEL-ROUNDED

(2) FILL: SANDY LEAN CLAY; MOIST, LOW PLASTICITY, LIGHT BROWN, ASPHALT DEBRIS, TRACE
FINE GRAVEL

(3) SANDY SILT; MOIST, NON-LOW PLASTICITY, VERY LIGHT BROWN TOWHITE, WEAK TO
MODERATE CEMENTATION

(4) SILTY SAND; MOIST, FINE TO MEDIUM GRAINED, BROWN, SOME FINE GRAVEL




BACKHOE PIT LOG
BACKHOE PIT NO.: 14

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER PROJECT NO.; E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET) DATE: 08/24/2021
DEPTH TO WATER; N.E. LOGGEDBY:A.V. ELEV.: N/A
DEPTH
(FEET)
O B Py p— —_—————
\D 2
L /
N 7
e —— ]
\ — J
6
g
12
SCALE:1"= 3

SOIL DESCRIPTIONS SURFACE: COVERED WITH FINER GRAVEL

(T) FILL: CLAYEY SAND; MOIST, FINE TO COARSE GRAINED, BROWN, ASPHALT CHUNKS (UPTO 3
INCHES IN DIAMETER)

(é) SM: SILTY SAND; MOIST, FINE TO MEDIUM GRAINED, BROWN, WEAK CEMENTATION,,
CALCIFICATIONAT3.5FEET

(3) ML; SANDY SILT; MOIST, NON-LOW PLASTICITY, WEAK CEMENTATION, VERY LIGHT BROWN




BACKHOE PIT LOG
BACKHOE PIT NO.: 15

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET) DATE: 08/24/2021
DEPTH TO WATER; N.E. LOGGEDBY:A.V. ELEV.:N/A
DEPTH
(FEET)

0

0 0oft® «0®0°® ofto ®0°0® 0%®°0 °0° ® Oft® ®OO®° 0% ° ®OBOB° 4 $0 0, 0,00 %00y 0o0o$0 Jo 000

(A

<

3_ P—O _—7= __ CAVING
HAVING o
CONCRETE CHUNKS
6 —
WOOD DEBRIS
9. WOOD DEBRIS
12—

SCALE:1"=__ 3

® SOIL DESCRIPTIONS ‘“T™

(T) DEBRISFILL: SILTY | CLAYEY SAND; MOIST, FINE TO MEDIUM GRAINED, BROWN, CHUNK OF
ASPHALT, CONCRETE, BRICK, GLASS UP TO 13-INCH IN DIAMETER

Q\ DEBRIS FILL: PLASTIC CONTAINER, ELECTRONIC DEVICES, WOOD FRAGMENTS, PLASTIC
~ CUPS AND BAGS, WIRING, CONCRETE | CONCRETE CHUNKS (UP TO 12 INCHES)

zgx FILL - SILTY SAND: MOIST, FINE TO COARSE GRAINED, YELLOWISH BROWN, TRACE ASPHALT
W /CONCRETE DEBRIS WITH NATIVE POORLY GRADED SAND WITH SILT LAYER AT BOTTOM OF
BACKHOE PIT

(4) BOTTOM OF BACKHOE PIT




BACKHOE PIT LOG
BACKHOE PIT NO.: 16

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER ‘ PROJECT NO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET) DATE: 08/24/2021
DEPTH TO WATER: N.E. LOGGEDBY:A.V. ‘ ELEV.: N/A
DEPTH
(FEET)

0J» 0, 0,00 %0 0y 0,0 O o %0 0, 000 ot>0 Ofl °0®0 ,$0 0, °0<® 0%° °0 *0®0 0ro7

12 —
SCALE: 1" 3'

SOIL DESCRIPTIONS SURFACE: COVERED WITHROUNDED GRAVEL

(T) FILL: CLAYEY SAND; MOIST, FINE TO MEDIUM GRAINED, BROWN, WITHMETAL DEBRIS,
METAL WIRE, PLASTIC DEBRIS, ASPHALT CHUNKS (UP TO 3-INCH IN DIAMETER)

(é) LEAN CLAY; MOIST, LOW PLASTICITY, BROWN, ROOTLETS

(3) SILTY SAND; MOIST, FINE TO MEDIUM GRAINED, BROWN




BACKHOE PIT LOG
BACKHOE PIT NO.: 17

PROJECT: PROPOSED GROUND MOUNTED SOLAR ARRAY, LANCASTER PROJECTNO.: E468R6.01

EQUIPMENT: JOHN DEERE BACKHOE 310 LEP (24" BUCKET) DATE: 08/25/2021
DEPTHTO WATER;N.E. LOGGEDBY: A.V. ELEV.:N/A
DEPTH
(FEET)

0

0 80 0p 0000 $0 0, 0,0 O ,fl0 0y 0,0° 0%°»0°0»0 0%° °0 °00° 0%° °QOflOo/

12

SCALE:1"= 3

SOIL DESCRIPTIONS SURFACE: COVERED WITH ROUNDED GRAVEL

(T) FILL: CLAYEY SAND; MOIST,FINE TO MEDIUM GRAINED, BROWN, SOME GRAVEL AND ASPHALT
DEBRIS

(2) FILL: SILTY SAND; MOIST, FINE TO MEDIUM GRAINED, VERY LIGHT BROWN, WITH GLASS
PIECES (UP TO 1.5-INCHES)

(3) SILTY SAND; MOIST, FINE TO MEDIUM GRAINED, YELLOWISH BROWN
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APPENDIX C

PHOTOGRAPHIC LOG

E468R6.01



Photograph No. 1: Buried asphalt layer encountered in backhoe pit BP-1 (near
borings B-13/B-13A).

Photograph No. 2: Buried asphalt layers encountered in backhoe pit BP-2 (near
borings B-13/B-13A).



Photograph No. 3: Buried asphalt layer encountered in backhoe pit BP-4 (near
borings B-13/B-13A).

Photograph No. 4: Buried asphalt layer in backhoe pit BP-6 (near borings B-13/B-
13A).



Photograph No. 5: Buried asphalt layer and two large asphalt chunks
encountered in backhoe pit BP-7 (near borings B-13/B-13A).

Photograph No. 6: Wire debrisencountered in backhoe pit BP-12 (near borings B-
13/B-13A).



Photograph No. 8: Asphalt chunks excavated from backhoe pit BP-14 (near
borings B-21/B-21A).



Photograph No. 9: Large chunk of concrete debris encountered in backhoe pit
BP-15 (near borings B-21/B-21A).

Photograph No. 10: Large concrete and brick debris chunksencountered in
backhoe pit BP-15 (near borings B-21/B-21A).



Photograph No. 11: Plastic debris encountered at a depth of about 4 feet below
site grade in backhoe pit BP-15 (near borings B-21/B-21A).

-

Photograph No.12: Concrete and rusted pipe debris encountered in backhoe pit
BP-15 (near borings B-21/B-21A).



Photograph No. 13: Wood, plastic and metal debris encountered in backhoe pit
BP-15 (near borings B-21/B-21A).

Photograph No. 14: Electronic devices and wiring, plastic, asphalt, concrete and
brick debris encountered in backhoe pit BP-15 (near borings B-21/B-21A).



Photograph No. 15: Miscellaneous debris encountered in backhoe pit BP-15 (near
borings B-21/B-21A).

Photograph No. 16: Glass debrisencountered in backhoe pit BP-15 (near borings
B-21/B-21A).



Photograph No. 18: Wood debris encountered in backhoe pit BP-15 (near borings
B-21/B-21A).



Photograph No. 19: Wood debris encountered at depth in backhoe pit BP-15
(near borings B-21/B-21A).

; £+ TR "y

Photograph No. 20: Green and black colored plastic debrisencountered at depths
of about 4 to 5 feet below site grade in backhoe pit B-15 (near borings B-21/B-
21A).
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