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INTRODUC TION

Geotechnical Engineering Report
Desert Peak 230-34.5kV Collector Substation, BESS, and Transmission

Palm Springs, Riverside County, California
Terracon Project No. 60215222

February 15, 2022

INTRODUCTION

This report presents the results of our geotechnical engineering services performed for the proposed
Substation, Battery Energy Storage System, and Transmission Line to be located near the
intersection of Dillon Road and Diablo Road near Palm Springs, Riverside County, California. The
purpose of these services is to provide information and geotechnical engineering
recommendations relative to subsurface conditions and construction of the proposed
development.

The geotechnical engineering Scope of Services for our current scope of work included the
following:

Â Eighteen (18) borings to depths of 5 to 51½ feet below ground surface (bgs)
Â Twelve (12) test pits to depths of 6 to 11 feet within onsite stockpiles
Â Seven (7) in-situ electrical resistivity tests
Â Five (5) standard proctor tests on samples of combined soils from 0 to 5 feet bgs
Â Five (5) corrosion analysis tests
Â Ten (10) laboratory thermal resistivity tests from five (5) locations
Â Moisture Content, Passing #200 Sieve, Grain Size Analysis, Atterberg Limits, and Direct

Shear laboratory testing
Â Installation of 24 test piles at 6 locations
Â Axial tension and lateral pile load testing on 12 test piles
Â Axial compression testing on 12 test piles
Â Removal of 24 test piles

Maps showing the site and boring, test pit, electrical resistivity and pile load test locations are
shown in the Site Location and Exploration Plan sections, respectively. The results of the
laboratory testing performed on soil samples obtained from the site during the field exploration
are included on the boring logs and as separate graphs in the Exploration Results section.

SITE CONDITIONS

The following description of site conditions is derived from our site visit in association with the
field exploration and our review of publicly available geologic and topographic maps.
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Item Description

Parcel Information

Based on the provided information, the proposed project will occupy a square
shaped parcel located near the intersection of Dillon Rd and Diablo Rd near
Palm Springs and Desert Hot Springs, Riverside County, California.
The coordinates of the approximate center of the parcel are as follows:
33.92863°N, 116.57527°W.

Existing
Improvements

The majority the parcel is undeveloped, with portions being utilized by five (5)
large wind turbine generators (WTG). Numerous small WTGs are located in
the south east portion of the project site. It is our understanding these will be
demolished and removed and are nonoperational.  The eastern portion of the
site is currently a graded aggregate surfaced parking or laydown area.  Several
transmission lines also traverse the site.

Current Ground
Cover

The site is covered with exposed soils with sparse desert vegetation.
Numerous stock piles were encountered at the site, primarily in the eastern
portion of the site.  Test pits were performed to assess stockpile material.

Existing Topography
(from Google Earth)

The site is relatively flat.

PROJECT DESCRIPTION

Item Description

Provided Documents
Geotechnical Specification for NextEra Energy Resources prepared by
Electrical Consultants, Inc. for Desert Peak Project - Desert Peak 230-34.5kv
Collector Substation, Battery Energy Storage System & Transmission.

Proposed Project

It is our understanding that the Client intends to develop a 230-34.5kV
Substation, Battery Energy Storage System (BESS), and overhead
transmission line point of connection. The proposed project will occupy
approximately 60 acres.

Proposed Structure

Based on the Geotechnical Specification for this project, BESS facilities will
include electrical self-contained structures supported with either gravel pad
foundation or driven steel piles. Steel piles are anticipated to be W6x9 wide
flange steel, or similar. Substation facilities will include electrical structures
supported with either spread footing, slab on grade, or drilled shaft foundations.
Transmission towers will include steel poles supported with either drilled shaft
or direct embed foundations.
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Item Description

Anticipated
Maximum Loads
(Provided by the
client)

Substation:
˂ Deep foundation overturning loads are anticipated to exceed moments

and ground line shear forces of 500 foot-kips and 10 kips respectively.
˂ Slab foundation axial loads are anticipated to exceed 600 kips. The

maximum loads should be provided prior to mobilization.
BESS Facility:
˂ Driven steel piles are anticipated to exceed shear and axial loading of 4.5

kips and 7.5 kips respectively, at the top of pile.
Transmission Line Point of Connection:

˂ Drilled shaft overturning loads are anticipated to reach moments of 15,000
foot-kips and direct embed foundation loads are anticipated to reach
moments of 1,500 foot-kips.

Grading

We anticipate that the final grades of the substation, BESS, and the overhead
transmission line will generally follow the existing site grades with minimal
grading.

Access Roadways

Based on previous projects performed for NextEra, we anticipate low-volume,
aggregate-surfaced and native soil access roads. It is assumed substation
access roads or heavy haul vehicle areas will have a maximum vehicle load of
75,000 lbs.

GEOTECHNICAL CHARACTERIZATION

We have developed a general characterization of the subsurface soil and groundwater conditions
based upon our review of the data and our understanding of the geologic setting and planned
construction.

The geotechnical characterization forms the basis of our geotechnical calculations and evaluation
of site preparation and foundation options. As noted in General Comments, the characterization
is based upon widely spaced exploration points across the site, and variations are likely.

Subsurface Conditions

Based on the results of the borings performed during this exploration, the subsurface materials
encountered generally consisted of medium dense to very dense sand with varying amounts of silt
and gravel to the maximum depth of exploration of 51½ feet bgs. Undocumented fill soils were
encountered in select borings on site.

Based on visits to the site, a total of nine (9) stockpiles were encountered. Based on our discussions
with the design team, six (6) of the stockpiles of soil/concrete and cobble materials located on site
were sampled and assessed to check potential viability in reuse of this material as engineered fill
for the grading of the site. It should be noted that sampling of the pits was limited and deleterious
or unsuitable may be encountered in these test pits during construction. A representative of the
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geotechnical engineer should be present to observe the processing and sample the material that is
proposed to be reused as fill on-site. A map showing the locations of the various stockpiles is
included in the Site Location and Exploration Plan section of this report. The six stockpiles varied
in size and material as described below:

˂ Stockpile 1: Approximately 150 ft x 100 ft wide and 1 ft to 3 ft tall consisting of sand with
varying amounts of silt, gravel, and cobbles and gravel with varying amounts of sand and
silt

˂ Stockpile 3: Approximately 180 ft x 100 ft wide and 3 ft to 10 ft tall consisting of sand with
varying amounts of silt, gravel, and cobbles

˂ Stockpile 5: Approximately 40 ft x 40 ft wide and 6 ft to 8 ft tall consisting of sand with
varying amounts of silt, gravel, and cobbles and gravel with varying amounts of sand and
silt

˂ Stockpile 6: Approximately 150 ft x 75 ft wide and 2 ft to 4 ft tall consisting of sand with
varying amounts of silt, gravel, and cobbles and gravel with varying amounts of sand and
silt

˂ Stockpile 7: Approximately 100 ft x 100 ft wide and 2 ft to 4 ft tall consisting of sand with
varying amounts of silt, gravel, and cobbles and gravel with varying amounts of sand, clay,
and silt

˂ Stockpile 9: Approximately 50 ft x 50 ft wide and 4 ft to 6 ft tall consisting of sand with
varying amounts of silt, gravel, and cobbles

Conditions encountered at each boring and test pit location, including approximate depths of
undocumented or stockpiled fill materials, are indicated on the individual boring logs shown in the
Exploration Results section and are attached to this report. Stratification boundaries on the
boring logs represent the approximate location of changes in native soil types; in situ, the
transition between materials may be gradual.

Lab Results

Laboratory tests were conducted on selected soil samples and the test results are presented in
the Exploration Results section and on the boring logs. Atterberg limits test results indicate that
the on-site sand soils are generally non-plastic. A direct shear test performed on indicates a peak
friction angle of approximately 45° with a corresponding cohesion value of 108 psf. Maximum
density/optimum moisture content tests (Standard Proctor ASTM D 698) indicate the soils tested
have a maximum dry density of approximately 127.2 pcf to 132.3 pcf and optimum water contents
of about 8.0% to 10.2%.

Thermal Resistivity Testing

Terracon subcontracted Geotherm USA to perform laboratory thermal resistivity testing. Two (2)
soil samples were collected at five (5) locations at the project site (for a total of 10 tests) from a
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depth of 0 to 5 feet bgs and sent to Geotherm USA. At each location, one (1) sample was tested
at 85% of the maximum dry density and one (1) sample was tested at 95% of the maximum dry
density as measured in accordance with ASTM D698 (Standard Proctor). The results of this
testing are included in the Exploration Results section of this report.

Electrical Resistivity Testing

Terracon performed field measurements of soil electrical resistivity for the support of grounding
design. Soil resistivity data was obtained at locations provided by NextEra and are shown in the
Exploration Plan. The testing was performed in general accordance with ASTM G57 - Wenner
Four Electrode Method. We performed one line in the north-south direction with electrode “a”
spacings of 0.5, 1,1.5, 2, 3, 5, 7, 10, 15, 20, 30, 45, 70, 100, 140, 250, 400, and 550 feet at two
(2) locations onsite, one line in the northeast-southwest direction with electrode “a” spacings of
0.5, 1, 1.5, 2, 3, 5, 7, 10, 15, 20, 30, 45, 75, 100, 150, 350, and 450 feet at one (1) location onsite,
and two mutually perpendicular lines with electrode “a” spacings of 0.5, 1, 1.5, 2, 3, 5, 7, 10, and
10.5 feet at four (4) locations onsite. The electrical resistivity test results are presented in
Exploration Results.

Groundwater Conditions

Groundwater was not observed in the borings while drilling or for the short time borings remained
open upon completion. Boring specific groundwater observations can be found on the logs in the
Exploration Results section of this report. These observations represent groundwater conditions
at the time of the field exploration and may not be indicative of other times, or at other locations.

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall, runoff
and other factors not evident at the time the borings were performed. Therefore, groundwater
levels during construction or at other times in the life of the structures may be higher or lower than
the levels indicated on the boring logs. The possibility of groundwater level fluctuations should be
considered when developing the design and construction plans for the project.

According to data collected from the Water Data Library for the State of California, located at the
intersection of 16th Avenue and Carol Drive in State Well Number 03S04E12B002S, historic
groundwater levels between January 1, 2012 and January 1, 2021 were recorded at greater than
100 feet bgs.1

1 Groundwater elevation was obtained from the Water Data Library for the State of California Well ID 03S04E12B002S
https://wdl.water.ca.gov/WaterDataLibrary/GroundwaterBrowseData.aspx?LocalWellNumber=&StationId=47714&StateWellNumber
=03S04E12B002S&SelectedCounties=&SiteCode=339320N1165142W001&SelectedGWBasins=

https://wdl.water.ca.gov/WaterDataLibrary/GroundwaterBrowseData.aspx?LocalWellNumber=&StationId=47714&StateWellNumber=03S04E12B002S&SelectedCounties=&SiteCode=339320N1165142W001&SelectedGWBasins
https://wdl.water.ca.gov/WaterDataLibrary/GroundwaterBrowseData.aspx?LocalWellNumber=&StationId=47714&StateWellNumber=03S04E12B002S&SelectedCounties=&SiteCode=339320N1165142W001&SelectedGWBasins
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SEISMIC CONSIDERATIONS

The seismic design requirements for buildings and other structures are based on Seismic Design
Category. Site Classification is required to determine the Seismic Design Category for a structure.
The Site Classification is based on the upper 100 feet of the site profile defined by a weighted
average value of either shear wave velocity, standard penetration resistance, or undrained shear
strength in accordance with Section 20.4 of ASCE 7.

Description Substation

2019 California Building Code Site Classification (CBC) 1 C 2

Site Latitude (°N) 33.9310

Site Longitude (°W) 116.5716

Ss Spectral Acceleration for a 0.2-Second Period 2.432

S1 Spectral Acceleration for a 1-Second Period 0.984

Fa Site Coefficient for a 0.2-Second Period 1.200

Fv Site Coefficient for a 1-Second Period 1.400
1. Seismic site classification in general accordance with the 2019 California Building Code.
2. The 2019 California Building Code (CBC) requires a site soil profile determination extending to a depth of

100 feet for seismic site classification.  The current scope does not include the required 100-foot soil profile
determination. Borings were extended to a maximum depth of 51½ feet, and this seismic site class definition
considers that similar or denser soils continue below the maximum depth of the subsurface exploration.
Additional exploration to deeper depths would be required to confirm the conditions below the current depth
of exploration.

Typically, a site-specific ground motion study will generate less conservative coefficients and
acceleration values which may reduce construction costs. We recommend consulting with a
structural engineer to evaluate the need for such study and its potential impact on construction
costs. Terracon should be contacted if a site-specific ground motion study is desired.

Faulting and Estimated Ground Motions

The site is located in the southern California, which is a seismically active area. The type and
magnitude of seismic hazards affecting the site are dependent on the distance to causative faults,
the intensity, and the magnitude of the seismic event. As calculated using the USGS Unified
Hazard Tool, the San Andreas fault, which is considered to have the most significant effect at the
site from a design standpoint, has a maximum credible earthquake magnitude of 7.73 and primary
contributing fault segment located approximately 2.50 kilometers from the site.

Based on the USGS Design Maps Summary Report, using the American Society of Civil
Engineers (ASCE 7-16) standard, the modified peak ground acceleration (PGAM) at the project
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site is expected to be 1.242g. Based on the USGS Unified Hazard Tool, the project site has a
mean magnitude of 7.62.

LIQUEFACTION

Liquefaction is a mode of ground failure that results from the generation of high pore water
pressures during earthquake ground shaking, causing loss of shear strength. Liquefaction is
typically a hazard where loose sandy soils exist below groundwater. The California Geological
Survey (CGS) has designated certain areas as potential liquefaction hazard zones.  These are
areas considered at a risk of liquefaction-related ground failure during a seismic event, based
upon mapped surficial deposits and the presence of a relatively shallow water table.

The project site is not mapped for liquefaction hazard by the CGS. However, based on the County
of Riverside GIS map, the project site is located within a moderate liquefaction hazard zone.

Subsurface soils encountered at the project site generally consisted of medium dense to very
dense sand soils with varying amounts of silt to an approximate depth of 51½ feet bgs Groundwater
was not encountered at the time of drilling. Historical high groundwater in the project vicinity was
found to be greater than 100 feet below the ground surface.

A liquefaction analysis for the site was performed in general accordance with the DMG Special
Publication 117.  The liquefaction study utilized the software “LiquefyPro” by CivilTech Software.
This analysis was based on the data from the soil borings.  A Peak Ground Acceleration (PGA)
of 1.242g and the mean magnitude of 7.62 for the project site were used.  Settlement analysis
used the Tokimatsu, M-correction method and the fines percentage were corrected for
liquefaction using the Modify Stark/Olson method.

Based on calculation results, seismically induced settlement of unsaturated sands is estimated to
range from 1.65 to 1.8 inches.  Differential seismic settlement is anticipated to range from 0.8 to
1.2 inches. The detailed liquefaction potential analysis results are attached to this report in
Supporting Documents section of the Appendix.

Geologic Hazards

Â Slope stability - The site is relatively flat and there are no slopes near the site; furthermore,
it is our understanding that the site will be graded and the existing stockpiles onsite will be
removed; therefore, it is not necessary to perform a slope stability analysis.

Â Rock fall hazards - The site is relatively flat and there are no slopes near the site;

furthermore, it is our understanding that the site will be graded and the existing stockpiles

onsite will be removed; therefore, hazards from rock fall are negligible.
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Â Landslide hazards - The site is relatively flat and there are no slopes near the site;

furthermore, it is our understanding that the site will be graded and the existing stockpiles

onsite will be removed; therefore, landslide hazards are negligible.

Â Surface fault rupture – A portion of the site is located within an Alquist-Priolo Special Study

Zone; therefore the possibility of surface fault ruptures is possible. However, it is our

understanding that these proposed project structures are non-human occupancy. We

anticipate that this project is not regulated by the A-P Act. § 2621.5 (b)). A fault hazard

evaluation is attached in the appendix of this report.

Â Fissures - A portion of the site is located within an Alquist-Priolo Special Study Zone;

therefore, it is possible that fissures could occur at the site. However, it is our understanding

that these proposed project structures are non-human occupancy. We anticipate that this

project is not regulated by the A-P Act. § 2621.5 (b)).

Â Liquefaction potential - The site is located within a moderate liquefaction zone as identified

by the County of Riverside GIS website.  Liquefaction potential is addressed above, but

due to the anticipated depth of groundwater greater than 100 feet bgs, liquefaction hazard

is considered low. Recommendations to mitigate the dry seismic settlement are included

in this report.

Â Collapsible and/or expansive soils – collapsible soils were not observed to be present,

however sloughing should be anticipated.

Â Debris flow - The site is relatively flat, there are no slopes near the site vicinity; furthermore,

it is our understanding that the site will be graded and the existing stockpiles onsite will be

removed; therefore, the possibility of debris flow is considered negligible.

Â Ground shaking potential - A portion of the site is located within an Alquist-Priolo Special

Study Zone; therefore, the site could be subjected to strong ground shaking that may result

from earthquakes on local to distant sources during the life span of the project. Faulting

and ground motion parameters are addressed above and in the attached desktop fault

evaluation.

Â Seismic Settlement - Calculation of dynamic dry settlement was performed in accordance

with the DMG Special Publication 117.  The study utilized the software “LiquefyPro” by

CivilTech Software and calculated dynamic dry settlement. Seismic settlement is

addressed above. Seismically induced settlement of unsaturated sands is estimated to

range from 1.65 to 1.8 inches.  Differential seismic settlement is anticipated to range from

0.8 to 1.2 inches. Recommendations to mitigate the dry seismic settlement are included in

this report.
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CORROSIVITY

Results of laboratory soluble sulfate, sulfides, soluble chloride, red-ox potential, electrical
resistivity, total salts, and pH testing are included in the Exploration Results section of this report.
The values may be used to estimate potential corrosive characteristics of the on-site soils with
respect to contact with the various underground materials which will be used for project
construction.

Results of soluble sulfate testing indicate samples of the on-site soils tested possess negligible
sulfate concentrations when classified in accordance with Table 19.3.1.1 of the ACI Design
Manual. Concrete should be designed in accordance with the exposure class S0 provisions of the
ACI Design Manual, Section 318, Chapter 19.

PILE LOAD TEST PROCEDURES

Test Pile Installation

Terracon subcontracted Sunstall, Inc. to install W-section steel piles for the pile load tests.  Gayk
HRE equipment with a hydraulic attachment was utilized for installation.  A total of twenty-four
(24) piles were installed under Terracon supervision at six (6) test locations (4 per location). The
test locations are indicated in the Site Location and Exploration Plan section. At each location,
W6x9 piles were installed at varying depths. The approximate GPS coordinates of the center piles
of each group are documented on the pile load testing plots.

The piles were driven to embedment depths ranging from approximately 5 to 8 feet below existing
ground surface. All piles were driven within an approximate period of time ranging between 18
and 77 seconds.  The time required to drive the pile per incremental foot of embedment, was
recorded during installation.  The table provided in the appendix includes the incremental driving
time (in seconds) per foot of pile embedment.

Test Pile Details

Terracon provided the steel piles to the job site. The piles were driven to facilitate performing
tension (pull-out) and lateral tests, with at least 36-inches of the pile being above the ground
surface.  The bare steel sections have the following properties2:

Parameter W6x9

Depth 5.900 in

Flange Width, bf 3.940 in

2 American Institute of Steel Construction (AISC), “Steel Construction Manual – Fourteenth Edition” February 2012.
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Parameter W6x9

Flange Thickness, tf 0.215 in

Web Thickness, tw 0.170 in

Moment of Inertia, Ix 16.40 in4

Section Area, A 2.68 in2

Young’s Modulus, Es 29,000 ksi

Yield Stress, Fy 50 ksi

Hot Dip Galvanization None

Pile Load Testing

The pile load testing was performed in general accordance with ASTM D3689 Test Methods for
Deep Foundations under Static Axial Tensile Load,  D1143 Standard Test Method for Deep
Foundations Under Static Axial Compressive Load, and D3966 Test Methods for Deep
Foundations under Lateral Load.

The vertical uplift and lateral tests were performed in tension. A 5-ton hydraulic jack was used to
apply tension test loads using chains and clevises all rated for at least a 5-ton safe working
capacity. The loads were measured with an ED Junior electronic load cell.

Terracon’s proprietary steel tri-pod system was used to develop the vertical tension reaction. A
locking “E”- plate clamp was used to grip the top of the web for the tension tests. Deflections and
loads were measured using a pair of calibrated Mitutoyo ID-C150EXB digital deflection gauges
and from the electronic readout device from the load cell.  These readings were recorded manually
on test data sheets by a field engineer. Terracon set up a steel reference beam to attach the
deflection gauges with magnetic bases. The ends of the reference beam were supported on
standard 3 x 6-inch bricks, seated firmly into the ground surface. For the vertical test, magnetic
bases were also attached to the sides of the test pile to provide a suitable surface for the defection
gauges to rest against.

For compression testing, a track mounted excavator was used as a reaction for compressive
loads applied to the piles. A Rice Lake Model 482 Load Scale was used to measure loads in the
compression test. Deflections were measured using a pair of calibrated Mitutuyo ID-C150EXB
digital deflection gauges. These readings were recorded manually on test data sheets by a field
engineer. Terracon set up a steel reference beam to attach the deflection gauges with magnetic
bases. The ends of the reference beam were supported on standard 3 x 6-inch bricks, seated
firmly into the ground surface. Magnetic bases were also attached to the sides of the test pile to
provide a suitable surface for the defection gauges to rest against.

For lateral loading, Terracon connected two adjacent piles for each test.  The piles were spaced
at an approximate horizontal distance of 10 feet from each other.  A chain was used to connect
the reaction members and a flange clamp was set on the pile to apply horizontal loading at
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approximately 30 inches above grade.  One reference beam was positioned near the outside
edge of each pile flange. Two digital dial gauges were positioned horizontally on each pile near
the ground surface.

For both axial and lateral tests, the deflections were measured at each load increment until pile
movements were negligible. The final deflection measurements recorded during the pile load tests
are presented on the data reports included in Exploration Results.

The performance criteria for the piles at this project included an acceptable upward deflection of
less than ¾-inch, an acceptable downward deflection of ¾-inch, and an allowable lateral
deflection of less than 1-inch near ground surface, when the lateral test load was applied at 30
inches above grade.

GEOTECHNICAL OVERVIEW

The site appears suitable for the proposed construction based upon geotechnical conditions
encountered in the test borings, provided that the findings and recommendations presented in
this report are incorporated into project design and construction.

It is our understanding that the proposed BESS yard will be supported on either gravel pad
foundations or driven steel piles. Substation facilities will include electrical structures supported
on either mat foundations or drilled shaft foundations. Transmission towers will include steel poles
supported with either drilled shaft or direct embed foundations. Ancillary equipment associated
with the BESS and substation structures may be supported on mat foundations.

In addition to the numerous stockpiles that were observed on-site and documented earlier in the
report, our explorations indicate the site has approximately 2 to 5 feet of fill material in certain
areas onsite. We recommend that all fill soils be removed and the excavation thoroughly cleaned
prior to backfill placement and/or construction.

Self contained BESS structures supported on a gravel pad, should consist of Class 2 aggregate
base extending minimum of 12 inches below bottom of the self contained BESS structure or 12
inches below surrounding grade, whichever is deeper.  Engineered fill should extend a minimum
of 1 foot below the bottom of the aggregate base pad or 3 feet below existing grade whichever is
deeper.

Shallow mat foundations should be supported on engineered fill extending to a minimum of 1 foot
beneath the bottom of foundations, 3 feet below existing grades, or the depth of undocumented
fill, whichever is greater. Onsite soils are acceptable to be reused as engineered fill beneath
foundations. Overexcavation and recompaction is not necessary for the driven pile and drilled
shaft foundations.
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Geotechnical engineering recommendations for foundation systems and other earth connected
phases of the project are outlined below.  The recommendations contained in this report are based
upon the results of test borings, laboratory testing, engineering analyses, and our current
understanding of the proposed project. The General Comments section provides an
understanding of the report limitations.

EARTHWORK

The following presents recommendations for site preparation, excavation, subgrade preparation,
and placement of engineered fills on the project. The recommendations presented are for the
design and construction of foundations and are contingent upon following the recommendations
outlined in this section.  All grading for the substation and BESS yard, except for those supported
on driven piles or drilled shaft foundations, should incorporate the limits of the proposed structure
plus a minimum lateral distance of two feet beyond the edges.

Earthwork on the project should be observed and evaluated by Terracon. The evaluation of
earthwork should include observation and testing of engineered fill, subgrade preparation,
foundation bearing soils, and other geotechnical conditions exposed during the construction of
the project.

Site Preparation

Strip and remove existing vegetation, debris, and other deleterious materials from proposed
shallow foundation areas.  Exposed surfaces within these areas should be free of mounds and
depressions which could prevent uniform compaction. The site should be initially graded to create
a relatively level surface to receive fill and provide for a relatively uniform thickness of fill beneath
proposed structures.

Stripped materials consisting of vegetation and organic materials should be wasted from the site
or used to revegetate landscaped areas or exposed slopes after completion of grading operations.
If it is necessary to dispose of organic materials on-site, they should be placed in non-structural
areas, and in fill sections not exceeding 5 feet in height.

Subgrade Preparation

Strip and remove existing vegetation, debris, and other deleterious materials from proposed
foundation areas and from material obtained from stockpiled soils on-site.

The proposed mat or gravel pad foundations should be supported on engineered fill. The over-
excavation should then be backfilled up to the footing or mat base elevation with engineered fill
placed in lifts of 8 inches or less in loose thickness and should be moisture conditioned and
compacted following the recommendations in this report.  The lateral extent of the overexcavation
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should extend a minimum of 1 foot beyond the edge of the foundation. The following table
presents the recommended subgrade preparation for the various structures planned for the
project:

Foundation Type Bearing Materials

Concrete Mat
Engineered fill extending 1 foot beneath the bottom of the foundations, 3 feet
below existing grades, or the depth of undocumented fill, whichever is greater.

Gravel Pad

Class 2 aggregate base extending minimum of 12 inches below bottom of the
self contained BESS structure or 12 inches below surrounding grade, whichever
is deeper.  Engineered fill should extend a minimum of 1 foot below the bottom
of the aggregate base pad or 3 feet below existing grade whichever is deeper.

Drilled Shaft/Driven
Piles

Undisturbed Native Soils

Subsequent to the surface clearing and grubbing efforts, the exposed subgrade soils which will
support engineered fill areas constructed at grade, should be prepared to a minimum depth of 10
inches.  Subgrade preparation should generally include scarification, moisture conditioning, and
compaction. The moisture content and compaction of subgrade soils should be maintained until
construction.

Based upon the subsurface conditions determined from the geotechnical exploration, subgrade
soils exposed during construction are anticipated to be relatively workable. However, the
workability of the subgrade may be affected by precipitation, repetitive construction traffic or other
factors. If unworkable conditions develop, workability may be improved by scarifying and drying.

Excavation

It is anticipated that excavations for the proposed construction can be accomplished with
conventional earthmoving equipment. However, due to the presence of cohesionless sandy soils,
sloughing or caving should be anticipated. Furthermore, excavations penetrating the cemented
and very dense soils may require the use of specialized heavy-duty equipment, together with
drilling to facilitate rock break-up and removal. Consideration should be given to obtaining a unit
price for difficult excavation in the contract documents for the project.

The bottom of excavations should be thoroughly cleaned of loose soils and disturbed materials
prior to backfill placement and/or construction.

It may be necessary for the contractor to retain a geotechnical engineer to monitor the soils
exposed in all excavations and provide engineering services for slopes. This will provide an
opportunity to monitor the soils encountered and to modify the excavation slopes as necessary.
It also offers an opportunity to verify the stability of the excavation slopes during construction.
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Individual contractors are responsible for designing and constructing stable, temporary
excavations. Excavations should be sloped or shored in the interest of safety following local, and
federal regulations, including current OSHA excavation and trench safety standards.

Fill Materials and Placement

Based on visits to the site, a total of nine (9) stockpiles were encountered. Based on our discussions
with the design team, six (6) of the stockpiles of soil/concrete and cobble materials located on site
were sampled and assessed to check potential viability in reuse of this material as engineered fill
for the grading of the site. Descriptions of the sampled stockpiles were provided earlier in this report.
It is our opinion that the majority of these stockpiles can be reused as on-site engineered fill provided
deleterious materials and oversize fractions are removed.  Concrete debris and oversize cobbles
should be removed or processed to meet the specifications of this section for use as engineered fill
in structural areas.

All fill materials should be inorganic soils free of vegetation, debris, and fragments larger than six
inches in size.  Pea gravel or other open-graded materials should not be used as fill or backfill
without the prior approval of the geotechnical engineer.

Clean on-site native soils and materials, approved stockpile materials, or approved imported
materials may be used as fill material for the following:

Â general site grading
Â foundation areas

Â foundation backfill

Imported soils for use as fill material within proposed structure areas should conform to low
volume change materials as indicated in the following specifications:

Percent Finer by Weight
Gradation (ASTM C 136)
6” ......................................................................................................... 100
3” .................................................................................................... 90-100
No. 4 Sieve ..................................................................................... 50-100
No. 200 Sieve ................................................................................... 10-30

Â Liquid Limit ....................................................................... 30 (max)
Â Plasticity Index ................................................................. 15 (max)
Â Maximum Expansion Index* ............................................. 20 (max)
*ASTM D4829

The contractor shall notify the Geotechnical Engineer of import sources sufficiently ahead of their
use so that the sources can be observed and approved as to the physical characteristic of the
import material. For all import material, the contractor shall also submit current verified reports
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from a recognized analytical laboratory indicating that the import has a "not applicable" (Class S0)
potential for sulfate attack based upon current ACI criteria and is "mildly corrosive" to ferrous
metal and copper. The reports shall be accompanied by a written statement from the contractor
that the laboratory test results are representative of all import material that will be brought to the
job.

Engineered fill should be placed and compacted in horizontal lifts, using equipment and
procedures that will produce recommended moisture contents and densities throughout the lift.
Fill lifts should not exceed 10 inches loose thickness.

Compaction Requirements

Recommended compaction and moisture content criteria for engineered fill materials are as
follows:

Material Type and Location

Per the Modified Proctor Test (ASTM D 1557)

Minimum
Compaction
Requirement

Range of Moisture Contents for
Compaction Above Optimum

Minimum Maximum

On-site soils and low volume change imported fill:
Beneath foundations: 90% -2% +3%

Miscellaneous backfill: 90% -2% +3%

Utility Trenches*: 85% -2% +3%

Bottom of excavation receiving fill: 90% -2% +3%

Aggregate base (beneath roadways): 95% -2% +3%

* Upper 12 inches should be compacted to 95% within structural areas. Compaction requirements should
be verified with electrical engineer based on thermal resistivity.

Grading and Drainage

Positive drainage should be provided during construction and maintained throughout the life of
the development. Infiltration of water into utility trenches or foundation excavations should be
prevented during construction. Backfill against foundations and in utility line trenches should be
well compacted and free of all construction debris to reduce the possibility of moisture infiltration.

Utility Trenches

It is anticipated that the on-site soils will provide suitable support for underground utilities and
piping that may be installed. Any soft and/or unsuitable material encountered at the bottom of
excavations should be removed and be replaced with an adequate bedding material.
A nonexpansive granular material with a sand equivalent greater than 30 should be used for
bedding and shading of utilities, unless allowed or specified otherwise by the utility manufacturer.



Geotechnical Engineering Report
Desert Peak 230-34.5kV Collector Substation, BESS, and Transmission ƴ
Palm Springs, Riverside County, California
February 15, 2022 ƴ Terracon Project No. 60215222

Responsive ƴ Resourceful ƴ Reliable 16

On-site materials are considered suitable for backfill of utility and pipe trenches from one foot
above the top of the pipe to the final ground surface, provided the material is free of organic matter
and deleterious substances.

Trench backfill should be mechanically placed and compacted as discussed earlier in this report.
Compaction of initial lifts should be accomplished with hand-operated tampers or other lightweight
compactors. If trenches are placed beneath footings, the backfill should satisfy the gradation and
expansion index requirements of engineered fill discussed in this report. Flooding or jetting for
placement and compaction of backfill is not recommended.

Construction Considerations

At the time of our geotechnical exploration of the site, in general, moisture contents of the surface
and subsurface native soils ranged from 0.9 to 11.2 percent.  Based on these moisture contents,
some moisture conditioning of the soils will likely be needed during construction of the project.

Upon completion of filling and grading, care should be taken to maintain the subgrade moisture
content prior to construction.  Construction traffic over the completed subgrade should be avoided
to the extent practical.  The site should also be graded to prevent ponding of surface water on the
prepared subgrades or in excavations.  If the subgrade should become desiccated, saturated, or
disturbed, the affected material should be removed, or these materials should be scarified,
moisture conditioned, and recompacted prior to construction.

The exposed subgrade and each lift of compacted fill should be tested, evaluated, and reworked,
as necessary, until approved by the geotechnical engineer’s representative prior to placement of
additional lifts. We recommend that each lift of fill be tested for density and moisture content at a
frequency of one test for every 2,500 square feet of compacted fill in the structural areas. We
recommend one density and moisture content test for every 50 linear feet of compacted utility
trench backfill. This testing frequency criteria may be adjusted during construction as allowed by
the engineer of record.

We recommend that the earthwork portion of this project be completed during extended periods
of dry weather if possible.  If earthwork is completed during the wet season (typically November
through April) it may be necessary to take extra precautionary measures to protect subgrade soils.
Wet season earthwork operations may require additional mitigative measures beyond that which
would be expected during the drier summer and fall months. This could include diversion of
surface runoff around exposed soils and draining of ponded water on the site. Once subgrades
are established, it may be necessary to protect the exposed subgrade soils from construction
traffic.

Construction site safety is the sole responsibility of the contractor who controls the means,
methods, and sequencing of construction operations. Under no circumstances shall the
information provided herein be interpreted to mean Terracon is assuming responsibility for
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construction site safety, or the contractor's activities; such responsibility shall neither be implied
nor inferred.

The geotechnical engineer should be retained during the construction phase of the project to
observe earthwork and to perform necessary tests and observations during subgrade preparation;
proof-rolling; placement and compaction of controlled compacted fills; backfilling of excavations
to the completed subgrade.

FOUNDATIONS

It is our understanding that the proposed BESS yard will be supported on either gravel pad
foundations or driven steel piles. Substation facilities will include electrical structures supported
on either spread footings, slab on grade, or drilled shaft foundations. Transmission towers will
include steel poles supported with either drilled shaft or direct embed foundations.
Recommendations for foundations for the proposed structures and related structural elements
are presented in the following paragraphs.

If the site has been prepared in accordance with the requirements noted in Earthwork, the
following design parameters are applicable for shallow foundations.

Mat and Gravel Pad Foundation Design Recommendations

DESCRIPTION RECOMENDATION

Foundation Type Mat foundations

Bearing Material3
A minimum 3 feet of engineered fill beneath the bottom of
the foundations, 5 feet below existing grades, or the depth
of undocumented fill, whichever is greater.

Allowable Bearing Pressure1,7
3,000 psf for mat foundation (Up to 10 feet wide)

2,500 psf for mat foundation (Up to 14 feet wide)

2,000 psf for mat foundation (Up to 20 feet wide)

Foundation Type Self-Contained BESS structure directly supported on
Gravel Pad

Bearing Material3
A minimum 12 inches Class II aggregate base supported
on 1 foot of engineered fill beneath the bottom of the pad,
3 feet below existing site grades, or the depth of
undocumented fill, whichever is greater.

Allowable Bearing Pressure1,7
2,500 psf for pad contact pressure (Up to 5 feet wide)

2,000 psf for pad contact pressure (Up to 10 feet wide)

1,500 psf for pad contact pressure (Up to 20 feet wide)

Minimum Foundation Width 2 feet
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DESCRIPTION RECOMENDATION

Maximum Foundation Width 20 feet7

Ultimate Coefficient of Sliding Friction 4 0.40

Ultimate Passive Resistance 5

(equivalent fluid pressures)
400 psf/ft

Max lateral bearing pressure8 150 psf/ft

Minimum Embedment Depth Below
Finished Grade for foundations or
gravel pads

12 inches

Estimated Total Settlement from

Structural Loads 2 1 inch

Estimated Differential Settlement2,6 ½ inch

1. The maximum net allowable bearing pressure is the pressure in excess of the minimum surrounding overburden
pressure at the footing base elevation. An appropriate factor of safety has been applied.

2. Unsuitable or loose/soft, dry, and low-density soils should be removed and replaced per the recommendations
presented in the Earthwork.

3. Use of passive earth pressures require the sides of the excavation for the spread footing foundation to be nearly
vertical and the concrete placed neat against these vertical faces or that the footing forms be removed and
compacted structural fill be placed against the vertical footing face.

4. Can be used to compute sliding resistance where foundations are placed on suitable soil/materials. Should be
neglected for foundations subject to net uplift conditions.

5. For sloping ground, maintain depth below the lowest adjacent exterior grade within 5 horizontal feet of the
structure. The designer should select an appropriate factor of safety during design. For at grade gravel pad
supported self contained equipment no passive resistance should be utilized

6. Differential settlements are as measured over a span of 40 feet.
7. Maximum width is based on settlement analysis with allowable settlement of 1 inch. Higher bearing pressures

or settlement values can be provided if settlement is allowed to exceed 1 inch.
8. This value can be utilized for fence post footings.

Settlement calculations were performed utilizing Westergaard and Hough's methods5 to estimate
the static settlement for various foundation widths with an allowable settlement of 1 inch and 2
inch respectively.

Since there are several factors that will control the design of mat foundations besides vertical
load, Terracon should be consulted when the final foundation depth and width are determined to
assist the structural designer in the evaluation of anticipated settlement.

For structural design of mat foundations, a modulus of subgrade reaction (Kv1) of 200 pounds per
cubic inch (pci) may be used.  Other details including treatment of loose foundation soils,
superstructure reinforcement and observation of foundation excavations as outlined in the

5 FHWA Geotechnical Engineering Circular No. 6 – Shallow Foundations, FHWA-SA-02-054.
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Earthwork section of this report are applicable for the design and construction of a mat foundation
at the site.

The subgrade modulus (Kv) for the mat is affected by the size of the mat foundation and would
vary according the following equation:

Kv = k v1 [(B+1)/2B)]2

Where: Kv is the modulus for the size footing being analyzed
B is the width of the mat foundation.

Shallow Foundation Design Considerations

Finished grade is defined as the lowest adjacent grade within five feet of the foundation for
perimeter (or exterior) footings.

The allowable foundation bearing pressure applies to dead loads plus design live load conditions.
The design bearing pressure may be increased by one-third when considering total loads that
include wind or seismic conditions.  The weight of the foundation concrete below grade may be
neglected in dead load computations.

Foundations should be reinforced as necessary to reduce the potential for distress caused by
differential foundation movement.  The use of joints at openings or other discontinuities in
masonry walls is recommended.

Foundation excavations should be observed by the geotechnical engineer.  If the soil conditions
encountered differ significantly from those presented in this report, supplemental
recommendations will be required.

Drilled Shaft Design Recommendations

The proposed substation and transmission tower components such as end towers and bus
supports can be supported on drilled shafts. Total required embedment of the drilled shafts should
be determined by the structural engineer based on structural loading and parameters provided in
this report. The allowable axial uplift and compression capacities were evaluated utilizing SHAFT
design software. The allowable capacities are based on a minimum factor of safety of 2.5.

Recommended geotechnical parameters for lateral load analyses of drilled shaft foundations have
been developed for use in the L-PILE computer program.  Based on our review of the subsurface
conditions within the outline of the substation and the Standard Penetration Test (SPT) results,
engineering properties have been estimated for the soils conditions as shown in the table below.
Lateral and axial capacity of soils within the upper 2 feet should be neglected. We recommend
that Terracon review the final drilled shaft design to verify that sufficient embedment is achieved.
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Lateral Load Analyses
Estimated Engineering Properties of Soils

Top Depth
Bottom Depth

Effective Unit Weight (pcf) L-PILE/ GROUP Soil Type Friction Angle (°)

SUBSTATION

2
115 Sand 31

12

12
115 Sand 37

45

45
115 Sand 43

47

Lateral Load Analyses
Estimated Engineering Properties of Soils

Top Depth
Bottom Depth Effective Unit Weight (pcf) L-PILE/ GROUP Soil Type Cohesion (psf)/ Friction

Angle (degrees)

Transmission Towers

2
115 Sand 33

5

5
115 Sand 36

15

15
115 Sand 39

30

30
115 Sand 45

52

The depth below ground surface indicated in the tables is referenced from the existing ground
surface at the site at the time of the field exploration. If fill is placed to raise the site grades, the
depths shown in the table above must be increased by the thickness of fill placed.  Terracon
should be notified if grades were to be raised as down drag forces may be generated. The
required depths of shaft embedment should also be determined for design lateral loads and
overturning moments to determine the most critical design condition.

Lateral load design parameters are valid within the elastic range of the soil.  The coefficients of
subgrade reaction are ultimate values; therefore, appropriate factors of safety should be applied
in the shaft design or deflection limits should be applied to the design.

It should be noted that the load capacities provided herein are based on the stresses induced in
the supporting soils.  The structural capacity of the shafts should be checked to assure that they
can safely accommodate the combined stresses induced by axial and lateral forces.  Furthermore,
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the response of the drilled shaft foundations to lateral loads is dependent upon the soil/structure
interaction as well as the shaft’s actual diameter, length, stiffness and “fixity” (fixed or free-head
condition).

Drilled Shaft Construction Considerations

Drilling to design depths should be possible with conventional single flight power augers.  For
drilled shaft depths above the depth of groundwater, temporary steel casing will likely be required
to properly drill and clean shafts prior to concrete placement.

Drilled shaft foundation concrete should be placed immediately after completion of drilling and
cleaning.  If foundation concrete cannot be placed in dry conditions, a tremie should be used for
concrete placement.  Due to potential sloughing and raveling, foundation concrete quantities may
exceed calculated geometric volumes

If casing is used for drilled shaft construction, it should be withdrawn in a slow continuous manner
maintaining a sufficient head of concrete to prevent infiltration of water or the creation of voids in
shaft concrete.  Shaft concrete should have a relatively high fluidity when placed in cased shaft
holes or through a tremie.  Shaft concrete with a slump in the range of 6 to 8 inches is
recommended.

We recommend that all drilled shaft installations be observed on a full-time basis by an
experienced geotechnical engineer in order to evaluate that the soils encountered are consistent
with the recommended design parameters. If the subsurface soil conditions encountered differ
significantly from those presented in this report, supplemental recommendations will be required.

Production Array Driven Pile Analyses

The L-PILE analyses considered pile tests performed during the current exploration.  The
analyses considered the recent test piles with their top at the load application height of 30 inches
and the embedded pile depths of 5.0 to 8.0 feet based on field installation. Subsurface conditions
were modeled as “Sand (Reese)”.  Unit weight values were based on the subsurface conditions
encountered on-site. The results of pile tests were reviewed and select pile tests were selected
for LPILE modeling to determine the in-situ engineering characteristics at the site.

The L-PILE analyses were performed by applying the maximum field test load at the point of load
application.  The p-Multiplier was then adjusted (by trial and error method) such that the applied
load resulted with a deflection value that matched the in-situ test results.

Since no lateral deflections were measured below the ground surface during the testing, we have
assumed in our analyses that the soil-structure interaction is simulated by a long slender pile and
that the pile behaves in a flexural manner as depicted on the LPILE Lateral Deflection versus
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Depth curves generated for each test pile.  Actual lateral deflections of the test and production
piles below the ground surface may vary from the results depicted from our analyses.

Depth (feet bgs) L-Pile Soil Type1 Effective Unit
Weight (pcf)

Friction Angle,
degrees

p-multiplier

0-8 Sand (Reese) 115 38 3.5
1 Note: LPILE Version 2018-10.006 was used in the analysis

Based on the axial tension results and significantly lower test results in several 5 and 6 feet deep
embedded piles, a minimum embedment depth of 7 feet below existing native site grades should
be utilized for the design for piles to resist significant tensile loads. The allowable axial capacity
of the straight-sided pile for the site can be determined by the following equation:

Allowable Axial Resistance
Tension (Embedded between 5 to 7 ft)
Tension (Embedded a minimum of 7 ft)

FST (lbs) = 5 x P x h2

FST (lbs) = 30 x P x h2

Compression FSC (lbs) = 140 x P x h2

Where:
Fs = Ultimate Axial Skin Resistance (lbs)
P = Pile perimeter = 2 * Flange Width + 2 * Depth (ft)
h = depth of embedment of pile (ft)

The allowable axial skin resistance parameters utilize a minimum factor of safety of 1.5. Due to the
negligible tip area of the W-section steel piles, end bearing may be neglected. The above skin
resistance values are applicable for piles that are driven a minimum of 5 feet embedment using
equipment similar to a GAYK Model HRE 1000 hydraulic hammer.  If a smaller or larger drive
hammer is used, we recommend Terracon be consulted to determine the minimum drive time based
on the proposed equipment to be used for driving of the piles.

ACCESS ROADWAYS

Compacted Native Soils Access Road Design Recommendations

Based upon the soil conditions encountered in the test borings, the use of on-site soils for
construction of on-site roads is considered acceptable.  Without the use of asphalt concrete or
other hardened material to surface the roadways, there is an increased potential for erosion and
deep rutting of the roadway to occur, however, post construction traffic is anticipated to only
consist of pickup trucks for operations and maintenance personnel. Therefore, construction of the
un-surfaced native roadways should consist of a minimum of 10-inches of compacted on-site
soils.
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It is our understanding that proposed compacted native roadway grades will match adjacent
existing grades so that the existing natural drainage patterns are generally unchanged. The un-
surfaced roads are expected to function with periodic maintenance.

Aggregate Surface Roadway Design Recommendations

Aggregate surface roadway design was conducted in general accordance with the Army Corps of
Engineers (ACOE) Technical Manual TM-5-822, Design of Aggregate Surface Roads and Airfields
(1990).  The design was based on Category III, traffic containing as much as 15% trucks, but with
not more than 1% of the total traffic composed of trucks having three or more axles (Group 3
vehicles), and Road Class G (Under 70 vehicles per day).  Based on the Category and Road Class,
a Design Index of 1 was utilized, along with a correlated CBR of 10. Terracon should be contacted
if significant changes in traffic loads or in the characteristics described are anticipated.

As a minimum, the aggregate surface course should have a minimum thickness of 5 inches and
should be constructed over a minimum of 10 inches of scarified, moisture conditioned, and
compacted native soils to 90% of the maximum dry density using ASTM D 1557. The
recommended thicknesses should be measured after full compaction.  The width of the roadway
should extend a minimum distance of 1 foot on each side of the desired surface width.

It is our understanding that aggregate surfaced roads and parking areas will be utilized during the
construction of this project. Aggregate materials should conform to the specifications of Class II
aggregate base in accordance with the requirements and specifications of the State of California
Department of Transportation (CalTrans), or other approved local governing specifications.

Positive drainage should be provided during construction and maintained throughout the life of
the roadways.  Proposed roadway design should maintain the integrity of the road and eliminate
ponding.

Roadway Design and Construction Considerations

Regardless of the design, un-surfaced roadways will display varying levels of wear and
deterioration. We recommend an implementation of a site inspection program at a frequency of at
least once per year to verify the adequacy of the roadways. Preventative measures should be
applied as needed for erosion control and re-grading.  An initial site inspection should be completed
approximately three months following construction.

Preventative maintenance should be planned and provided for through an on-going management
program to enhance future roadway performance. Preventative maintenance activities are
intended to slow the rate of deterioration, and to preserve the roadway investment.
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Surfacing materials should not be placed when the surface is wet.  Surface drainage should be
provided away from the edge of roadways to reduce lateral moisture transmission into the
subgrade.

If rut depths become excessive as construction work progresses, re-grading and re-compaction
should be performed as necessary. Care should be taken to reduce or eliminate trafficking of the
unpaved access road when the subgrade is wet as this will result in accelerated rutting conditions.
Scarification, moisture treatment as necessary, and re-compaction of the roadways will likely be
necessary as the roadways deteriorate.

Materials and construction of roadways for the project should be in accordance with the
requirements and specifications of the California Department of Transportation or the applicable
local governing body.

GENERAL COMMENTS

Our analysis and opinions are based upon our understanding of the project, the geotechnical
conditions in the area, and the data obtained from our site exploration. Natural variations will occur
between exploration point locations or due to the modifying effects of construction or weather.
The nature and extent of such variations may not become evident until during or after construction.
Terracon should be retained as the Geotechnical Engineer, where noted in this report, to provide
observation and testing services during pertinent construction phases. If variations appear, we
can provide further evaluation and supplemental recommendations. If variations are noted in the
absence of our observation and testing services on-site, we should be immediately notified so
that we can provide evaluation and supplemental recommendations.

Our Scope of Services does not include either specifically or by implication any environmental or
biological (e.g., mold, fungi, bacteria) assessment of the site or identification or prevention of
pollutants, hazardous materials or conditions. If the owner is concerned about the potential for
such contamination or pollution, other studies should be undertaken.

Our services and any correspondence or collaboration through this system are intended for the
sole benefit and exclusive use of our client for specific application to the project discussed and
are accomplished in accordance with generally accepted geotechnical engineering practices with
no third-party beneficiaries intended. The findings and recommendations presented in this report
were prepared in a manner consistent with the standards of care and skill ordinarily exercised by
members of its profession completing similar studies and practicing under similar conditions in
the geographic vicinity and at the time these services have been performed. Any third-party
access to services or correspondence is solely for information purposes to support the services
provided by Terracon to our client. Reliance upon the services and any work product is limited to
our client and is not intended for third parties. Any use or reliance of the provided information by
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third parties is done solely at their own risk. No warranties, either express or implied, are intended
or made.

Site characteristics as provided are for design purposes and not to estimate excavation cost. Any
use of our report in that regard is done at the sole risk of the excavating cost estimator as there
may be variations on the site that are not apparent in the data that could significantly impact
excavation cost. Any parties charged with estimating excavation costs should seek their own site
characterization for specific purposes to obtain the specific level of detail necessary for costing.
Site safety, and cost estimating including, excavation support, and dewatering
requirements/design are the responsibility of others. If changes in the nature, design, or location
of the project are planned, our conclusions and recommendations shall not be considered valid
unless we review the changes and either verify or modify our conclusions in writing.



Responsive ƴ Resourceful ƴ Reliable
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EXPLORATION AND TESTING PROCEDURES

Field Exploration

Number of Borings Depth (feet) Location

4 borings 13½ to 46½ Substation Area

1 boring 51½ Transmission Tower Area

8 borings 12½ to 46 BESS Areas

5 borings 5 Thermal Resistivity Locations

Boring Layout and Elevations: A handheld GPS device was utilized to locate exploration and
test locations within an accuracy of 20+/- feet.

Subsurface Exploration Procedures: We advanced the borings with a track-mounted drill rig
using hollow stem augers. Four samples were obtained in the upper 10 feet of the borings and at
intervals of 5 feet thereafter. A standard 2-inch outer diameter split-barrel sampling spoon is driven
into the ground by a 140-pound automatic hammer falling a distance of 30 inches. The number of
blows required to advance the sampling spoon the last 12 inches of a normal 18-inch penetration is
recorded as the Standard Penetration Test (SPT) resistance value. The SPT resistance values, also
referred to as N-values, are indicated on the boring logs at the test depths. A 3-inch O.D. split-barrel
sampling spoon with 2.5-inch I.D. ring lined sampler was also used for sampling. Ring-lined, split-
barrel sampling procedures are similar to standard split spoon sampling procedure; however, blow
counts are typically recorded for 6-inch intervals for a total of 18 inches of penetration. We
observed and recorded groundwater levels during drilling and sampling.

For safety purposes, all borings were backfilled with auger cuttings after their completion. The
samples were placed in appropriate containers and taken to our soil laboratory for testing and
classification by a Geotechnical Engineer. Our field engineer prepared field boring logs as part of
the excavation operations. These field logs include visual classifications of the materials
encountered during drilling and our interpretation of the subsurface conditions between samples.
Final boring logs were prepared from the field logs. The final logs represent the Geotechnical
Engineer's interpretation of the field logs and include modifications based on observations and
tests of the samples in our laboratory.
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Laboratory Testing

The project engineer reviewed the field data and assigned laboratory tests to understand the
engineering properties of the various soil and rock strata, as necessary, for this project.
Procedural standards noted below are for reference to methodology in general. In some cases,
variations to methods were applied because of local practice or professional judgment. Standards
noted below include reference to other, related standards. Such references are not necessarily
applicable to describe the specific test performed.

˂ ASTM D2216 Standard Test Methods for Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass

˂ ASTM D4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of
Soils

˂ ASTM D1140 Standard Test Methods for Determining the Amount of Material Finer than
75-ɛm (No. 200) Sieve in Soils by Washing

˂ ASTM D3080 Standard Test Method for Direct Shear Test of Soils Under Consolidated
Drained Conditions

˂ ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort

˂ Corrosivity testing included pH, chlorides, sulfates, and electrical lab resistivity

The laboratory testing program often included examination of soil samples by an engineer. Based
on the material’s texture and plasticity, we described and classified the soil samples in accordance
with the Unified Soil Classification System.



























































































FIELD ELECTRICAL RESISTIVITY TEST DATA
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Array Loc.
Instrument Weather

Serial # Ground Cond.
Test Date Tested By

Method
Notes &

Conflicts

Apparent resistivity ˊ  is calculated as :

Current Q Value
Measured

Resistance R
Apparent

Resistivity ɟ Current Q Value
Measured

Resistance R
Apparent

Resistivity ɟ
(amps) % ɋ (ɋ-m) (amps) % ɋ (ɋ-m)

0.5 0.15 2 0.05 +5 0.1 611.00 680 +10 0.1 633.90 710
1 0.31 2 0.05 +10 0.0 319.00 640 +10 0.0 328.60 660

1.5 0.46 2 0.05 +5 0.0 151.80 450 +10 0.0 182.20 530
2 0.61 2 0.05 +10 0.0 145.20 560 +10 0.0 169.30 660
3 0.92 3 0.08 +10 0.0 100.70 590 +5 0.0 106.60 620
5 1.53 4 0.10 +2 0.4 54.90 530 +5 0.0 50.80 490
7 2.14 6 0.15 +2 0.0 32.45 440 +2 0.1 29.87 400
10 3.05 6 0.15 +5 0.0 19.31 370 +1 0.6 20.51 390

10.5 3.20 12 0.30 +2 0.2 18.45 380 +5 0.2 19.63 400

ER-1
Minisiting R1

S2107129
October 11, 2021

82, sunny, and windy
Medium dense sand

AS & JV
Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)
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Array Loc.
Instrument Weather

Serial # Ground Cond.
Test Date Tested By

Method
Notes &

Conflicts

Apparent resistivity ˊ  is calculated as :

Current Q Value
Measured

Resistance R
Apparent

Resistivity ɟ Current Q Value
Measured

Resistance R
Apparent

Resistivity ɟ
(amps) % ɋ (ɋ-m) (amps) % ɋ (ɋ-m)

0.5 0.15 2 0.05 +5 0.0 546.00 610 +2 0.1 958.00 1070
1 0.31 2 0.05 +2 1.0 407.80 820 +2 0.0 239.80 480

1.5 0.46 2 0.05 +2 0.1 284.90 840 +2 0.0 213.70 630
2 0.61 2 0.05 +2 0.0 145.00 560 +2 0.0 123.50 480
3 0.92 3 0.08 +5 0.0 109.20 640 +5 0.1 61.51 360
5 1.53 4 0.10 +5 0.0 60.71 590 +10 0.0 58.88 570
7 2.14 6 0.15 +2 0.4 45.44 610 +10 0.0 50.29 680
10 3.05 6 0.15 +5 0.4 23.20 450 +2 0.0 27.74 530

10.5 3.20 12 0.30 +2 0.0 23.67 480 +5 0.0 25.11 510
#N/A
#N/A

#N/A #N/A
#N/A #N/A

October 11, 2021 AS & JV

ER-2
Minisiting R1 82, sunny, and windy

S2107129 Medium dense sand

Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

Electrode Spacing a Electrode Depth b N-S Test E-W Test

(feet) (meters) (inches) (meters)
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Array Loc.
Instrument Weather

Serial # Ground Cond.
Test Date Tested By

Method
Notes &

Conflicts

Apparent resistivity ˊ  is calculated as :

Current Q Value
Measured

Resistance R
Apparent

Resistivity ɟ Current Q Value
Measured

Resistance R
Apparent

Resistivity ɟ
(amps) % ɋ (ɋ-m) (amps) % ɋ (ɋ-m)

0.5 0.15 2 0.05 +20 0.0 16.82 20 +10 0.0 687.50 770
1 0.31 2 0.05 +20 0.4 24.72 50 +10 0.0 213.60 430

1.5 0.46 2 0.05 +10 0.0 167.60 490 +10 0.0 140.40 410
2 0.61 2 0.05 +5 0.0 128.40 500 +10 0.1 152.50 590
3 0.92 3 0.08 +5 0.0 89.38 520 +5 0.0 80.57 470
5 1.53 4 0.10 +5 0.0 42.43 410 +10 0.0 45.88 440
7 2.14 6 0.15 +10 0.0 29.07 390 +5 0.9 108.20 1460
10 3.05 6 0.15 +2 0.6 16.32 310 +5 0.4 134.30 2580

10.5 3.20 12 0.30 +2 0.1 15.92 330 +5 0.1 16.68 340
#N/A
#N/A

#N/A #N/A
#N/A #N/A

October 11, 2021 AS & JV

ER-3
Minisiting R1 82, sunny, and windy

S2107129 Medium dense sand

Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

Multiple attempts were made to gather consistent data at this location. Potential interference from surrounding utilities associated with the switchyard
equipment 250 SE, the transmission line 200 feet NE, and the wind turbine 500 feet NW may have affected these results.
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Array Loc.
Instrument Weather

Serial # Ground Cond.
Test Date Tested By

Method
Notes &

Conflicts

Apparent resistivity ˊ  is calculated as :

Current Q Value
Measured

Resistance R
Apparent

Resistivity ɟ Current Q Value
Measured

Resistance R
Apparent

Resistivity ɟ
(amps) % ɋ (ɋ-m) (amps) % ɋ (ɋ-m)

0.5 0.15 2 0.05 +5 0.1 872.80 970 +5 0.0 462.80 520
1 0.31 2 0.05 +10 0.1 107.20 210 +10 0.1 106.10 210

1.5 0.46 2 0.05 +20 0.0 43.51 130 +10 0.1 37.32 110
2 0.61 2 0.05 +10 0.0 25.59 100 +10 0.0 33.56 130
3 0.92 3 0.08 +10 0.0 22.57 130 +5 0.1 21.75 130
5 1.53 4 0.10 +20 0.0 15.80 150 +20 0.0 16.47 160
7 2.14 6 0.15 +10 0.1 13.06 180 +20 0.0 13.29 180
10 3.05 6 0.15 +50 0.0 9.88 190 +10 0.0 10.35 200

10.5 3.20 12 0.30 +50 0.0 9.72 200 +10 0.0 9.99 200
#N/A
#N/A

#N/A #N/A
#N/A #N/A

October 11, 2021 AS & JV

ER-4
Minisiting R1 82, sunny, and windy

S2107129 Medium dense sand

Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

Electrode Spacing a Electrode Depth b N-S Test E-W Test
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1.0

10.0

100.0

1,000.0

0.10 1.00 10.00

A
p

p
ar

en
t

R
es

is
ti

vi
ty

R
(ɋ

-m
)

Electrode Spacing a (m)

Apparent resistivity vs a spacing

N-S Array

E-W Array

” =
4“ὥὙ

1 + ςὥ
ὥ + 4ὦ

ὥ
ὥ + ὦ



Current Q Value
Measured

Resistance R
Apparent

Resistivity ɟ
(amps) % ɋ (ɋ-m)

0.5 0.15 2 0.05 +5 0.1 712.50 800
1 0.31 2 0.05 +5 0.4 350.60 700

1.5 0.46 2 0.05 +5 0.1 151.20 440
2 0.61 2 0.05 +10 0.1 149.70 580
3 0.92 3 0.08 +10 0.0 81.62 470
5 1.53 4 0.10 +20 0.0 54.51 530
7 2.14 4 0.10 +20 0.0 39.29 530

10 3.05 4 0.10 +20 0.0 24.04 460
15 4.58 6 0.15 +20 0.0 11.97 340
20 6.10 6 0.15 +20 0.0 9.16 350
30 9.15 6 0.15 +20 0.0 5.04 290
45 13.73 6 0.15 +20 0.1 2.63 230
70 21.35 6 0.15 +20 0.1 1.49 200
100 30.50 6 0.15 +20 0.1 1.155 220
140 42.70 12 0.30 +20 0.1 1.005 270
250 76.25 12 0.30 +20 0.2 0.653 310
400 122.00 12 0.30 +20 0.9 0.447 340
550 167.75 12 0.30 +20 0.7 0.29 310

(feet) (meters) (inches) (meters)

Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

N/S ARRAY ONLY

Electrode Spacing a Electrode Depth b N-S Test

October 12, 2021 AS & JV

ER-5
Minisiting R1 82, cloudy, and windy

S2107129 Medium dense sand

FIELD ELECTRICAL RESISTIVITY TEST DATA
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Array Loc.
Instrument Weather

Serial # Ground Cond.
Test Date Tested By

Method
Notes &

Conflicts

Apparent resistivity ˊ  is calculated as :
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Current Q Value
Measured

Resistance R
Apparent

Resistivity ɟ
(amps) % ɋ (ɋ-m)

0.5 0.15 2 0.05 +20 0.1 103.00 120
1 0.31 2 0.05 +5 0.0 83.51 170

1.5 0.46 2 0.05 +10 0.0 47.67 140
2 0.61 2 0.05 +20 0.0 40.31 160
3 0.92 3 0.08 +20 0.0 35.59 210
5 1.53 4 0.10 +20 0.0 21.75 210
7 2.14 4 0.10 +5 0.8 15.37 210

10 3.05 4 0.10 +10 0.1 11.82 230
15 4.58 6 0.15 +20 0.0 7.50 220
20 6.10 6 0.15 +20 0.0 5.27 200
30 9.15 6 0.15 +20 0.1 3.13 180
45 13.73 6 0.15 +50 0.1 1.90 160
70 21.35 6 0.15 +20 0.3 1.25 170
100 30.50 6 0.15 +5 0.6 0.944 180
140 42.70 12 0.30 +20 0.1 0.723 190
250 76.25 12 0.30 +20 0.5 0.512 250
400 122.00 12 0.30 +50 0.9 0.419 320
550 167.75 12 0.30 +20 0.5 0.309 330

October 12, 2021 AS & JV

ER-6
Minisiting R1 82, cloudy, and windy

S2107129 Medium dense sand

Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

N/S ARRAY ONLY

Electrode Spacing a Electrode Depth b N-S Test

(feet) (meters) (inches) (meters)
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Array Loc.
Instrument Weather

Serial # Ground Cond.
Test Date Tested By

Method
Notes &

Conflicts

Apparent resistivity ˊ  is calculated as :
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Current Q Value
Measured

Resistance R
Apparent

Resistivity ɟ
(amps) % ɋ (ɋ-m)

0.5 0.15 2 0.05 +20 0.0 176.30 200
1 0.31 2 0.05 +20 0.0 115.30 230

1.5 0.46 2 0.05 +20 0.0 61.80 180
2 0.61 2 0.05 +10 0.0 52.41 200
3 0.92 3 0.08 +20 0.0 29.47 170
5 1.53 4 0.10 +50 0.0 19.29 190
7 2.14 4 0.10 +50 0.0 16.61 220

10 3.05 4 0.10 +20 0.0 13.18 250
15 4.58 6 0.15 +50 0.0 9.50 270
20 6.10 6 0.15 +20 0.1 6.64 250
30 9.15 6 0.15 +20 0.1 3.96 230
45 13.73 6 0.15 +10 0.1 2.46 210
75 22.88 6 0.15 +5 1.8 1.11 160
100 30.50 6 0.15 +20 0.3 0.993 190
150 45.75 12 0.30 +20 0.4 0.813 230
350 106.75 12 0.30 +20 0.6 0.646 430
450 137.25 12 0.30 +20 0.5 0.391 340

October 12, 2021 AS & JV

ER-7
Minisiting R1 82, cloudy, and windy

S2107129 Medium dense sand

Wenner 4-pin (ASTM G57-06 (2012); IEEE 81-2012)

NE/SW ARRAY ONLY

Electrode Spacing a Electrode Depth b NE-SW Test

(feet) (meters) (inches) (meters)
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Array Loc.
Instrument Weather

Serial # Ground Cond.
Test Date Tested By

Method
Notes &

Conflicts

Apparent resistivity ˊ  is calculated as :

1.0

10.0

100.0

1,000.0

0.10 1.00 10.00 100.00 1000.00

A
p

p
ar

en
t

R
es

is
ti

vi
ty

R
(ɋ

-m
)

Electrode Spacing a (m)

Apparent resistivity vs a spacing

NE-SW Array

” =
4“ὥὙ

1 + ςὥ
ὥ + 4ὦ

ὥ
ὥ + ὦ





��

��

����

����

����

����

����

����

����

����

����

����

����

����

�	��

�	��

�
��

�
��

����

����

������

������������������������������������

���
�� ���
�����
�
 ���� ������ ����

����������������������������������������������������������������������������

���� ����

������

����

�
��

�	��

����

����

����

����

����

����

��

������������������������������������

���� ���������� �� ���� ���� ������ ������������ �
�� ������

���
���

���
���

���
���

���
���

���
���

���
�� 

���
���

���
�

���������������������!����������������� ����������

�������������������	���
�������������
��������
�����������
������������������������������

�������������"�#�$�%�&�'���!�(�&�)�����*�&����
���+�,�*�#�$�)�����!

�������-���������������������.��������������������

���������.�������/�������0�$�"�����#�%�1�2�0�3������
�������������������������&�,�&�'�*�����4�*�����5�'�#�$�%�,�)�����!

�������-�������.�������&�,�&�'�*�����&�0�6�����4�7�0�'

���8���������.�������&�9�*���'�0�����$�&�'�%�3�����$�:
���������������������������������!�+�,�*�#�$�)�����;

�8
�!�

���
���

!��
���

���
���

���
���

���
���

!��
���

���
���

���
���

!�8
���

���
���

���
���

���
�!�

��!
���

���
���

���
���

���
���

���
���

���
�!�

8�
���

���
���

���
���

���
���

���
���

�!�
���

���
���

�<
���

.��
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

��!
�=

���
���

���
/��

���
/��

���
���

���
=

���
���

���
���

���
���

���
-�

���
���

��-
���

���
���

���
�!�

���
���

>
���

!��
�!�

���
���

��8
�!�

���
���

���
���

���
���

��

���

��

���

�

����������

����������

����������

�?�#�$�& �:�4�0�'�,�& �?�#�$�&�@�&�"�#�+�@
�����������	��

���������	�� �������

������������������������

�
 ����

�
 ����

�����������������


���A
���
���A
���
���A
���
�
�A
�B��
�B�

�B����
�B����
�B����
�B����
�B����
�B������
�B������

����������
�
�����	
�
�����	��
�	�����
��
�	��������
����������
���
������
���
������
����������
���	���	��
����������
����������
�	����

���A
���
���A
���
���A
���
�
�A
�B��
�B�

�B����
�B����
�B����
�B����
�B����
�B������
�B������

����������
�
�
�����	
�
�����
�

�
��������
�	��������
����������
����������
���������

���	������
���������

����������
����������
��������

���
������
����������
�������
��
�
��������
�	�����
��
���	���	��
�������
��
����������
���������	
����������
����������
�������


���
���A
���
���A
���
�
�A
�B��
�B�

�B����
�B����
�B����
�B����
�B����
�B������
�B������

�� ��

�� �


�:�4�0�'�,�&

�
 ����

�������


��������

�	�	����

�	����

������

������

�����/����

�����/����

�����/����

�����/����

�����/����

�����/����

���������� ���������� ���������	

�������	�	 ���������� ����������

������ �������
 ���������	

���������8���������!�����������!������� �������������8�����C�����/�����D

���������8���������!�����������!������� �������������8�����C�����/�����D

���������8���������!�����������!������� �������������8�����C�����/�����D

���������� ���������� ��������

�������� �������� ��������

��������

���
����

�������	

����������

���	������� ��

�����������
�	������������������
�!���"���#���$�!���"���#���$ ���������������������!���"���#���$

�
�������!�����������!���"�����	���!�����������!���������
�!�����������	���!�������������	���
�	�����%

�����	�"�"�������	������

�������������������	



��

��

����

����

����

����

����

����

����

����

����

����

����

����

�	��

�	��

�
��

�
��

����

����

������

������������������������������������

���
�� ���
�����
�
 ���� ������ ����

����������������������������������������������������������������������������

���� ����

������

����

�
��

�	��

����

����

����

����

����

����

��

������������������������������������

���� ���������� �� ���� ���� ������ ������������ �
�� ������

���
���

���
���

���
���

���
���

���
���

���
�� 

���
���

���
�

���������������������!����������������� ����������

�������������������	���
�������������
��������
�����������
������������������������������

�������������"�#�$�%�&�'���!�(�&�)�����*�&����
���+�,�*�#�$�)�����!

�������-���������������������.��������������������

���������.�������/�������0�$�"�����#�%�1�2�0�3������
�������������������������&�,�&�'�*�����4�*�����5�'�#�$�%�,�)�����!

�������-�������.�������&�,�&�'�*�����&�0�6�����4�7�0�'

���8���������.�������&�9�*���'�0�����$�&�'�%�3�����$�:
���������������������������������!�+�,�*�#�$�)�����;

�8
�!�

���
���

!��
���

���
���

���
���

���
���

!��
���

���
���

���
���

!�8
���

���
���

���
���

���
�!�

��!
���

���
���

���
���

���
���

���
���

���
�!�

8�
���

���
���

���
���

���
���

���
���

�!�
���

���
���

�<
���

.��
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

��!
�=

���
���

���
/��

���
/��

���
���

���
=

���
���

���
���

���
���

���
-�

���
���

��-
���

���
���

���
�!�

���
���

>
���

!��
�!�

���
���

��8
�!�

���
���

���
���

���
���

��

���

��

���

�

����������

�������&��

����������

�?�#�$�& �:�4�0�'�,�& �?�#�$�&�@�&�"�#�+�@
�����������	��

���������	�� �������

������������������������

�
 ����

�
 ����

�����������������


�������
���A
���A

���
���A
���
���A
���
�
�A
�B��
�B�

�B����
�B����
�B����
�B����
�B����
�B������
�B������

��������
�
�����
��
�
�	���	��
�
�������	
�
�������	
�	��������
���	���
��
����������
����������
����������
��������
���������

����������
�������
��

�������
���A
���
���A
���
���A
���
�
�A
�B��
�B�

�B����
�B����
�B����
�B����
�B����
�B������
�B������

�������	�

�������	�

�
�
���	
�
�	������
�
��������
�	�	������
�	��������
�	������
����������
���	���	
��������
�������	��
����������

�
�
�����	
�
������
�
��������
�	�����
��
�	�����
��
�	��������
���	���
��
����������
���������

��������
����������
�������
�	
���������	
����������

�������
���A
���A

���
���A
���
���A
���
�
�A
�B��
�B�

�B����
�B����
�B����
�B����
�B����
�B������
�B������

�� ��

�� �


�:�4�0�'�,�&

�
 ����

��������

��������

��������

��������

��������

��������

�����/����

�����/����

�����/����

����

����

�����/����

���������� ���������� ����������

���������
 ���������� ����������

�����8���������!������� �������������!�����8���C�����D

�����8���������!������� �������������!�����8���C�����D

���������8���������!�����������!������� �������������8�����C�����/�����D

����������

��������

�������


��������

��������

����������

���	������� ��

�����������
�	������������������
�!���"���#���$�!���"���#���$ ���������������������!���"���#���$

�
�������!�����������!���"�����	���!�����������!���������
�!�����������	���!�������������	���
�	�����%

�����	�"�"�������	������

�������������������	



��

��

����

����

����

����

����

����

����

����

����

����

����

����

�	��

�	��

�
��

�
��

����

����

������

������������������������������������

���
�� ���
�����
�
 ���� ������ ����

����������������������������������������������������������������������������

���� ����

������

����

�
��

�	��

����

����

����

����

����

����

��

������������������������������������

���� ���������� �� ���� ���� ������ ������������ �
�� ������

���
���

���
���

���
���

���
���

���
���

���
�� 

���
���

���
�

���������������������!����������������� ����������

�������������������	���
�������������
��������
�����������
������������������������������

�������������"�#�$�%�&�'���!�(�&�)�����*�&����
���+�,�*�#�$�)�����!

�������-���������������������.��������������������

���������.�������/�������0�$�"�����#�%�1�2�0�3������
�������������������������&�,�&�'�*�����4�*�����5�'�#�$�%�,�)�����!

�������-�������.�������&�,�&�'�*�����&�0�6�����4�7�0�'

���8���������.�������&�9�*���'�0�����$�&�'�%�3�����$�:
���������������������������������!�+�,�*�#�$�)�����;

�8
�!�

���
���

!��
���

���
���

���
���

���
���

!��
���

���
���

���
���

!�8
���

���
���

���
���

���
�!�

��!
���

���
���

���
���

���
���

���
���

���
�!�

8�
���

���
���

���
���

���
���

���
���

�!�
���

���
���

�<
���

.��
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

��!
�=

���
���

���
/��

���
/��

���
���

���
=

���
���

���
���

���
���

���
-�

���
���

��-
���

���
���

���
�!�

���
���

>
���

!��
�!�

���
���

��8
�!�

���
���

���
���

���
���

��

���

��

���

�

����������

�������'��

�������'��

�?�#�$�& �:�4�0�'�,�& �?�#�$�&�@�&�"�#�+�@
�����������	��

���������	�� �������

������������������������

�
 ����

�
 ����

�����������������


���
���A
���
���A
���
�
�A
�B��
�B�

�B����
�B����
�B����
�B����
�B����
�B������
�B������

���	���	�

��������
�������	��
����������
�
��������
�
��������
�	��������
����������
��������
����������
�������	��
����������

���A
���
���A
���
���A
���
�
�A
�B��
�B�

�B����
�B����
�B����
�B����
�B����
�B������
�B������

���������

�
��������
�	�	���	�

���
������
����������
����������
����������
���������	
����������
����������
�������
��
���
���	��
�
������

�������	�

�
�	���

�
��������
�	��������
���
������
���������	
����������
���
���
��
����������
����������
�������
��
���
������
���������

��������

�������
���A
���A

���
���A
���
���A
���
�
�A
�B��
�B�

�B����
�B����
�B����
�B����
�B����
�B������
�B������

�� ��

�� �


�:�4�0�'�,�&

�
 ����

�	�
����

��������

��������

�������	

�
����

������

�����/����

�����/����

�����/����

�����/����

�����/����

�����/����

�������� ���������� ��������

�������	�� ���������� ���������	

�������
�� ����������

���������8���������!�����������!������� �������������8�����C�����/�����D

���������8���������!�����������!������� �������������8�����C�����/�����D

���������8���������!�����������!������� �������������8�����C�����/�����D

�
������ ���������� ���
���
��

�������� �������� ��������

�	����

��������

�������	

����������

���	������� ��

�����������
�	������������������
�!���"���#���$�!���"���#���$ ���������������������!���"���#���$

�
�������!�����������!���"�����	���!�����������!���������
�!�����������	���!�������������	���
�	�����%

�����	�"�"�������	������

�������������������	



��

��

����

����

����

����

����

����

����

����

����

����

����

����

�	��

�	��

�
��

�
��

����

����

������

������������������������������������

���
�� ���
�����
�
 ���� ������ ����

����������������������������������������������������������������������������

���� ����

������

����

�
��

�	��

����

����

����

����

����

����

��

������������������������������������

���� ���������� �� ���� ���� ������ ������������ �
�� ������

���
���

���
���

���
���

���
���

���
���

���
�� 

���
���

���
�

���������������������!����������������� ����������

�������������������	���
�������������
��������
�����������
������������������������������

�������������"�#�$�%�&�'���!�(�&�)�����*�&����
���+�,�*�#�$�)�����!

�������-���������������������.��������������������

���������.�������/�������0�$�"�����#�%�1�2�0�3������
�������������������������&�,�&�'�*�����4�*�����5�'�#�$�%�,�)�����!

�������-�������.�������&�,�&�'�*�����&�0�6�����4�7�0�'

���8���������.�������&�9�*���'�0�����$�&�'�%�3�����$�:
���������������������������������!�+�,�*�#�$�)�����;

�8
�!�

���
���

!��
���

���
���

���
���

���
���

!��
���

���
���

���
���

!�8
���

���
���

���
���

���
�!�

��!
���

���
���

���
���

���
���

���
���

���
�!�

8�
���

���
���

���
���

���
���

���
���

�!�
���

���
���

�<
���

.��
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

��!
�=

���
���

���
/��

���
/��

���
���

���
=

���
���

���
���

���
���

���
-�

���
���

��-
���

���
���

���
�!�

���
���

>
���

!��
�!�

���
���

��8
�!�

���
���

���
���

���
���

��

���

��

���

�

�������(��

�������(��

�?�#�$�& �:�4�0�'�,�& �?�#�$�&�@�&�"�#�+�@
�����������	��

���������	�� �������

������������������������

�
 ����

�
 ����

�����������������


���A
���
���A
���
���A
���
�
�A
�B��
�B�

�B����
�B����
�B����
�B����
�B����
�B������
�B������

����������
���������

�
�	���	��
�
�������	
�	�	������
����������
���������

�������	��
����������
����������
���������

����������
�
���
��

���A
���
���A
���
���A
���
�
�A
�B��
�B�

�B����
�B����
�B����
�B����
�B����
�B������
�B������

���
������
����������
����������
�
��������
�
�������	
�
�������

�
�������	
�	��������
����������
�������
��
���	������
���������

���	������

�� ��

�� �


�:�4�0�'�,�&

�
 ����

���
����

���
���


�
���


���	����

�����/����

�����/����

�����/����

����

���������� ����������

�������	�� ����������

�������
��

���������8���������!�����������!������� �������������8�����C�����/�����D

�����8���������!�������C�����D

���������


��������

��������

��������

����������

���	������� ��

�����������
�	������������������
�!���"���#���$�!���"���#���$ ���������������������!���"���#���$

�
�������!�����������!���"�����	���!�����������!���������
�!�����������	���!�������������	���
�	�����%

�����	�"�"�������	������

�������������������	



��

����������

����������

����������

����������

�� ���������� ���������� ���������� ����������

���	�
�����
�����
���������
������������

���
���

���

��

���
��


���
���

���
���

���
���

��

�����������������	���
���������������
�������������
���


��������������������������������������������� 
���!������������� ��

���
�	�"��� �����������#���
�$�����%�������&������

���'�����$�����'�(�������)�������������*�+�)�,���%��
�����������������������-���������������.����������������������� ��

���
�	�"��� ���$�����-�����������������)�/�����.�0�)��

� �
�'�������$���������1�������)�������������,���'���2
�����������������������������������!���������������3

�
�
��#

�	�

��

���
	�


�4
���

���
���

���
���

��

���

���
�	�

���
�5

���

�'

�-
���

'�6
���

���
���

��

���

���
�-

���
6�


�	
���

��	
�
�

'��
�'�

���
�
�

��

���

��	
�
�

��7
���

���
���

�� 
�8

�-
�'�


��
� �

��8
���

���
���


��
���

%
���

���
�&

���
���

���
-�

���
���


��
���

���
���

9�
���

���
��(

���
7�

���
�"

���
���

���

�


���
 �	

���
8�

-�
���

���
���

���
��


���
���

�7
���

-�
���

���
���

�:�
��:

���
�

�#�(���� �����7���������������������������������	�	�
�
�4�����
���-���-���������-���;�'���������'�
�����<�����(�����= ���������������������������� �� �����> ���&

���������������������������������������������� ���������������������������� ���������� �������� ������������ ��



������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

���	��

���	��

���	��

�� �� ���� ���� ����

�
�
���

���

�


���
���

���
���

���
���

��

�������
�������������
����������

������������������� ���!�����"�#

���������������	�
���	���������
�����	��������������������
������������������������������

���	�������
�$�%�&�'�(�������)�(�������*�(����
���+� �*�%�&��������

�,�����-�
���������.�/�0�
���1�����2��������������

�������
�1�������3�������4�&�$���5�%�'�6�7�4�8���2��
�����������������������
�(� �(���*���5���*���������%�&�'� ��������

�,�����-�
�����1�����
�(� �(���*���,�(�4�9�������:�4��

���;���
�����1�������(�<�*�
���4���
�&�(���'�8�����&��
�����������������������������������+� �*�%�&�������=

�;�
��0

���
���

���
���

���
���

�
�
���

���
���

���

��

���
���

���
���

�;�
��


���
��>

���
��


�,�
���

���
��


�
�
��>

���
��/

���
���

���
���

���
��;

���
��


�,�
���

���
"�

���
���

���
���

/�,
���

���
���

���
���

3�
���

���
���

�2
���

���
���

���
���

��

�
�

��

���

���
�,�


��
�?

���
���

���
3�

��"
���

,�-
���

���
�
�

���
���

���
���

@
�
�

���
���

��

�/�

,�;
���

��

�"

���

��

���
���

���
A

���
A

���
�

���(�B�4���9� �1

���(� �*���/�(�*�6���$

������
��

���
���������
���.�;����

���������
����������

���/�4�<�%�B�+�B���
���8���
�(�&� �%�*�8

��

�;�;

����������

�������*�%�B�+�B�����4�*�(���������&�*�(�&�*

�,���,�;

�������
���0�
�������;���/������

������

�,�(�����(�&�*���>�%�&�(� 

��������������������������� �!�"����

���
�#�����$���#���
�����������%�����������+�����(���������/�4�*�(���%�4�:
�
�(� �����%���*�%���&���������/�4�*�(���%�4�:

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

���	��

���	��

���	��

�� �� ���� ���� ����

�
�
���

���

�


���
���

���
���

���
���

��

������������������� ���!�����"��

������������������� ���!�����"�2



������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

���	��

���	��

���	��

�� �� ���� ���� ����

�
�
���

���

�


���
���

���
���

���
���

��

�������
�������������
����������

������������������� ���!�����"�#

���������������	�
���	���������
�����	��������������������
������������������������������

���	�������
�$�%�&�'�(�������)�(�������*�(����
���+� �*�%�&��������

�,�����-�
���������.�/�0�
���1�����2��������������

�������
�1�������3�������4�&�$���5�%�'�6�7�4�8���2��
�����������������������
�(� �(���*���5���*���������%�&�'� ��������

�,�����-�
�����1�����
�(� �(���*���,�(�4�9�������:�4��

���;���
�����1�������(�<�*�
���4���
�&�(���'�8�����&��
�����������������������������������+� �*�%�&�������=

�;�
��0

���
���

���
���

���
���

�
�
���

���
���

���

��

���
���

���
���

�;�
��


���
��>

���
��


�,�
���

���
��


�
�
��>

���
��/

���
���

���
���

���
��;

���
��


�,�
���

���
"�

���
���

���
���

/�,
���

���
���

���
���

3�
���

���
���

�2
���

���
���

���
���

��

�
�

��

���

���
�,�


��
�?

���
���

���
3�

��"
���

,�-
���

���
�
�

���
���

���
���

@
�
�

���
���

��

�/�

,�;
���

��

�"

���

��

���
���

���
A

���
A

���
�

���(�B�4���9� �1

���(� �*���/�(�*�6���$

������
��

���
���������
���.�;����

���������
����������

���/�4�<�%�B�+�B���
���8���
�(�&� �%�*�8

��

�;�;

���&�����&

�������*�%�B�+�B�����4�*�(���������&�*�(�&�*

�,���,�;

�������
���0�
�������;���/������

������

�,�(�����(�&�*���>�%�&�(� 

��������������������������� �!�"����

���
�#�����$���#���
�����������%�����������+�����(���������/�4�*�(���%�4�:
�
�(� �����%���*�%���&���������/�4�*�(���%�4�:

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

���	��

���	��

���	��

�� �� ���� ���� ����

�
�
���

���

�


���
���

���
���

���
���

��

������������������� ���!�����"��

������������������� ���!�����"�2



������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

���	��

���	��

���	��

�� �� ���� ���� ����

�
�
���

���

�


���
���

���
���

���
���

��

�������
�������������
����������

������������������� ���!�����"�#

���������������	�
���	���������
�����	��������������������
������������������������������

���	�������
�$�%�&�'�(�������)�(�������*�(����
���+� �*�%�&��������

�,�����-�
���������.�/�0�
���1�����2��������������

�������
�1�������3�������4�&�$���5�%�'�6�7�4�8���2��
�����������������������
�(� �(���*���5���*���������%�&�'� ��������

�,�����-�
�����1�����
�(� �(���*���,�(�4�9�������:�4��

���;���
�����1�������(�<�*�
���4���
�&�(���'�8�����&��
�����������������������������������+� �*�%�&�������=

�;�
��0

���
���

���
���

���
���

�
�
���

���
���

���

��

���
���

���
���

�;�
��


���
��>

���
��


�,�
���

���
��


�
�
��>

���
��/

���
���

���
���

���
��;

���
��


�,�
���

���
"�

���
���

���
���

/�,
���

���
���

���
���

3�
���

���
���

�2
���

���
���

���
���

��

�
�

��

���

���
�,�


��
�?

���
���

���
3�

��"
���

,�-
���

���
�
�

���
���

���
���

@
�
�

���
���

��

�/�

,�;
���

��

�"

���

��

���
���

���
A

���
A

���
�

���(�B�4���9� �1

���(� �*���/�(�*�6���$

������
��

���
���������
���.�;����

�����������
���'�������	���������������(������
�������������������'�����)�	��

���/�4�<�%�B�+�B���
���8���
�(�&� �%�*�8

��

�;�;

����������

�������*�%�B�+�B�����4�*�(���������&�*�(�&�*

�,���,�;

�������
���0�
�������;���/������

������

�,�(�����(�&�*���>�%�&�(� 

��������������������������� �!�"����

���
�#�&���$���#���
�����������%�����������+�����(���������/�4�*�(���%�4�:
�
�(� �����%���*�%���&���������/�4�*�(���%�4�:

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

���	��

���	��

���	��

�� �� ���� ���� ����

�
�
���

���

�


���
���

���
���

���
���

��

������������������� ���!�����"��

������������������� ���!�����"�2



������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

���	��

���	��

���	��

�� �� ���� ���� ����

�
�
���

���

�


���
���

���
���

���
���

��

�������
�������������
����������

������������������� ���!�����"�#

���������������	�
���	���������
�����	��������������������
������������������������������

���	�������
�$�%�&�'�(�������)�(�������*�(����
���+� �*�%�&��������

�,�����-�
���������.�/�0�
���1�����2��������������

�������
�1�������3�������4�&�$���5�%�'�6�7�4�8���2��
�����������������������
�(� �(���*���5���*���������%�&�'� ��������

�,�����-�
�����1�����
�(� �(���*���,�(�4�9�������:�4��

���;���
�����1�������(�<�*�
���4���
�&�(���'�8�����&��
�����������������������������������+� �*�%�&�������=

�;�
��0

���
���

���
���

���
���

�
�
���

���
���

���

��

���
���

���
���

�;�
��


���
��>

���
��


�,�
���

���
��


�
�
��>

���
��/

���
���

���
���

���
��;

���
��


�,�
���

���
"�

���
���

���
���

/�,
���

���
���

���
���

3�
���

���
���

�2
���

���
���

���
���

��

�
�

��

���

���
�,�


��
�?

���
���

���
3�

��"
���

,�-
���

���
�
�

���
���

���
���

@
�
�

���
���

��

�/�

,�;
���

��

�"

���

��

���
���

���
A

���
A

���
�

���(�B�4���9� �1

���(� �*���/�(�*�6���$

������
��

���
���������
���.�;����

�����������
���'�������	���������������(������
�������������������'�����)�	��

���/�4�<�%�B�+�B���
���8���
�(�&� �%�*�8

��

�;�;

����������

�������*�%�B�+�B�����4�*�(���������&�*�(�&�*

�,���,�;

�������
���0�
�������;���/������

�����#

�,�(�����(�&�*���>�%�&�(� 

��������������������������� �!�"����

���
�#�*���$���#���
�����������%�����������+�����(���������/�4�*�(���%�4�:
�
�(� �����%���*�%���&���������/�4�*�(���%�4�:

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

���	��

���	��

���	��

�� �� ���� ���� ����

�
�
���

���

�


���
���

���
���

���
���

��

������������������� ���!�����"��

������������������� ���!�����"�2



������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

���	��

���	��

���	��

�� �� ���� ���� ����

�
�
���

���

�


���
���

���
���

���
���

��

�������
�������������
����������

������������������� ���!�����"�#

���������������	�
���	���������
�����	��������������������
������������������������������

���	�������
�$�%�&�'�(�������)�(�������*�(����
���+� �*�%�&��������

�,�����-�
���������.�/�0�
���1�����2��������������

�������
�1�������3�������4�&�$���5�%�'�6�7�4�8���2��
�����������������������
�(� �(���*���5���*���������%�&�'� ��������

�,�����-�
�����1�����
�(� �(���*���,�(�4�9�������:�4��

���;���
�����1�������(�<�*�
���4���
�&�(���'�8�����&��
�����������������������������������+� �*�%�&�������=

�;�
��0

���
���

���
���

���
���

�
�
���

���
���

���

��

���
���

���
���

�;�
��


���
��>

���
��


�,�
���

���
��


�
�
��>

���
��/

���
���

���
���

���
��;

���
��


�,�
���

���
"�

���
���

���
���

/�,
���

���
���

���
���

3�
���

���
���

�2
���

���
���

���
���

��

�
�

��

���

���
�,�


��
�?

���
���

���
3�

��"
���

,�-
���

���
�
�

���
���

���
���

@
�
�

���
���

��

�/�

,�;
���

��

�"

���

��

���
���

���
A

���
A

���
�

���(�B�4���9� �1

���(� �*���/�(�*�6���$

������
��

���
���������
���.�;����

�����������
���'�������	���������������(������
�������������������'�����)�	��

���/�4�<�%�B�+�B���
���8���
�(�&� �%�*�8

��

�;�;

����������

�������*�%�B�+�B�����4�*�(���������&�*�(�&�*

�,���,�;

�������
���0�
�������;���/������

���#����

�,�(�����(�&�*���>�%�&�(� 

��������������������������� �!�"����

���
�#�����$���#���
�����������%�����������+�����(���������/�4�*�(���%�4�:
�
�(� �����%���*�%���&���������/�4�*�(���%�4�:

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

������

���	��

���	��

���	��

�� �� ���� ���� ����

�
�
���

���

�


���
���

���
���

���
���

��

������������������� ���!�����"��

������������������� ���!�����"�2



750 Pilot Road, Suite F

Las Vegas, Nevada  89119

(702) 597-9393

Client Project
Desert Peak 230-34.5kV Collector Substaion, BESS, and Transmission

Date Received:
 

-- -- --

B-2 B-4 B-11

0.0 0.0 0.0

9.04 9.11 8.91

0.01 0.01 0.01

Nil Nil Nil

52 72 30

+707 +709 +715

90 463 275

5092 5427 7370

Analyzed By: 
Nathan Campo

pH Analysis, ASTM G 51

Water Soluble Sulfate (SO4), ASTM C 1580 
(percent %) 

Sulfides, AWWA 4500-S D, (mg/kg)

Chlorides, ASTM D 512, (mg/kg)

Red-Ox, ASTM G 200, (mV)

Total Salts, AWWA 2540, (mg/kg)

Saturated Minimum Resistivity, ASTM G 187, 
(ohm-cm) 

NextEra Energy Constructors, LLC

 

Lab No.: 21-0825

Sample Number

Sample Location 

Sample Depth (ft.) 

The tests were performed in general accordance with applicable ASTM and AWWA test methods.  This report is exclusively for the use of the client indicated 
above and shall not be reproduced except in full without the written consent of our company.  Test results transmitted herein are only applicable to the actual 
samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Terracon (60)Sample Submitted By: 11/4/2021

Results of Corrosion Analysis

 

Engineering Technician II



750 Pilot Road, Suite F

Las Vegas, Nevada  89119

(702) 597-9393

Client Project

Date Received:
 

-- --

B-06 B-09

0.0 0.0

8.25 7.43

0.01 0.01

Nil Nil

305 45

+705 +714

280 247

6499 6700

Analyzed By: 

Desert Peak 230-34.5kV Collector Substation, BESS, and Transmission

The tests were performed in general accordance with applicable ASTM and AWWA test methods.  This report is exclusively for the use of the client indicated 
above and shall not be reproduced except in full without the written consent of our company.  Test results transmitted herein are only applicable to the actual 
samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Terracon (60)Sample Submitted By: 10/26/2021

Results of Corrosion Analysis

 

Engineering Technician II

 

Lab No.: 21-0794

Sample Number

Sample Location 

Sample Depth (ft.) 

Nathan Campo

pH Analysis, ASTM G 51

Water Soluble Sulfate (SO4), ASTM C 1580 
(percent %) 

Sulfides, AWWA 4500-S D, (mg/kg)

Chlorides, ASTM D 512, (mg/kg)

Red-Ox, ASTM G 200, (mV)

Total Salts, AWWA 2540, (mg/kg)

Saturated Minimum Resistivity, ASTM G 187, 
(ohm-cm) 

NextEra Energy Constructors, LLC



                                     

 

 

COOL SOLUTIONS FOR UNDERGROUND POWER CABLES 
THERMAL SURVEYS, CORRECTIVE BACKFILLS & INSTRUMENTATION 

 
Servin g the electric power industry since 1978 

 
21239 FM529 Rd., Bldg. F 
Cypress, TX 77433 
Tel:     281-985-9344 
Fax:   832-427-1752 
info@geothermusa.com 
http://www.geothermusa.com 

November 1 1, 2021 
 
 
 
Terracon  Consultants, Inc.  
1421 Edinger Avenue, Suite C 
Tustin, CA 92780 
Attn: Abi gail McCra nie, EIT  
 
 

Re: Thermal Analysis of  Native  Soil  Sample s 
Desert Pea k Solar  �± Palm Springs, CA  (Project No. 60215222) 

 
 
The following is the report of thermal dryout characterization tests conducted on five (5) 
native soil samples from the referenced project sent to our laboratory. 
  
Thermal Resistivity Tests:   The samples were tested at the �µoptimum�¶ moisture content 
and 85% and 90% of standard Proctor dry density provided by  Terracon . The tests 
were conducted in accordance with the IEEE standard 442-2017. The results are 
tabulated below and the thermal dryout curves are presented in Figure s 1 to 5. 
 
Sample ID, Description, Thermal R esi st ivity, Moisture Conte nt and  Densi ty  
 

Samp le ID 
@ 0�¶ �± 5�¶ 

Effort 
(%) 

Description  
(Company name ) 

Thermal Resistivity  
(°C-cm/W)  Moistur e 

Content  
 (%) 

Dry 
Density  
(lb/ft 3) Wet  Dry  

T-01 
85 

Silty sand 
77 204 

9 
109 

95 68 156 121 

T-02 
85 

Silty sand 
64 167 

9 
113 

95 56 124 126 

T-03 
85 

Poorly graded sand 
with silt 

72 203 
9 

108 

95 63 154 121 

T-04 
85 

Poorly graded sand 
with silt 

78 196 
8 

108 

95 64 152 121 

 



 

 2 

 
Samp le ID, Description, Th ermal Resistivity, Moisture Conte nt and  Densi ty  
 

Samp le ID 
@ 0�¶ �± 5�¶ 

Effort 
(%) 

Description  
(Terracon ) 

Thermal Resistivity  
(°C-cm/W)  Moistur e 

Content  
 (%) 

Dry 
Density  
(lb/ft 3) Wet  Dry  

T-05 
85 

Poorly graded sand 
with silt 

80 239 
10 

109 

95 66 169 121 

 
 
Comm ents:   The thermal characteristic depicted in the dryout curves apply for the soils 
at their respective test dry density. 
 
Please contact us if you have any questions or if we can be of further assistance. 
 
Geotherm U SA 

 
 
Deepak Parmar 
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Project Name: Desert Peak Solar
Project Number: 60215222

Pile Embedment and Drive Times Terracon Consultants, Inc.
February 15, 2022

Pile Location Pile Size Pile Pile Length Embed Depth Drive Time 1 2 3 4 5 6 7 8

W6x9 A 8 5 18 1 2 4 5 6

W6x9 B 10 7 44 1 3 5 7 8 9 11

W6x9 C 6 5 51 1 4 6 14 26

W6x9 D 8 7 33 1 2 4 6 5 7 8

W6x9 A 9 6 40 2 7 6 8 8 9

W6x9 B 11 8 59 3 4 4 7 8 14 12 7

W6x9 C 7 6 32 3 4 4 6 7 8

W6x9 D 9 8 51 2 3 5 6 7 9 9 10

W6x9 A 8 5 18 1 5 2 5 5

W6x9 B 10 7 66 6 7 5 9 10 12 17

W6x9 C 6 5 36 3 7 7 8 11

W6x9 D 8 7 41 1 6 6 6 8 5 9

W6x9 A 9 6 40 2 4 15 6 6 7

W6x9 B 11 8 49 3 9 7 7 5 5 6 7

W6x9 C 7 6 36 3 5 6 7 7 8

W6x9 D 9 8 77 2 2 9 11 15 13 12 13

W6x9 A 8 5 39 2 4 11 10 12

W6x9 B 10 7 44 2 4 7 8 8 7 8

W6x9 C 6 5 23 2 4 4 6 7

W6x9 D 8 7 33 2 4 5 6 5 4 7

W6x9 A 9 6 32 2 4 5 6 7 8

W6x9 B 11 8 64 2 3 6 8 10 9 10 16

W6x9 C 7 6 42 2 3 7 9 10 11

W6x9 D 9 8 72 1 2 4 5 10 14 17 19

PLT-6

PLT-1

PLT-2

PLT-3

PLT-4

PLT-5



Pile Type
Embedment

Depth, ft
Pile Drive Time, sec

Gauge Deflection
near 6" above

grade, in

Load Application
Height, in above

grade
Load, lb

PLT-1 A W6x9 5 18 0.51 30 5,970
PLT-1 B W6x9 7 44 0.51 30 6,070
PLT-2 A W6x9 6 40 0.51 30 4,180
PLT-2 B W6x9 8 59 0.50 30 5,850
PLT-3 A W6x9 5 18 0.51 30 4,370
PLT-3 B W6x9 7 66 0.52 30 4,370
PLT-4 A W6x9 6 40 0.52 30 4,300
PLT-4 B W6x9 8 49 0.51 30 6,530
PLT-5 A W6x9 5 39 0.52 30 5,450
PLT-5 B W6x9 7 44 0.47* 30 6,950
PLT-6 A W6x9 6 32 0.50** 30 6,750
PLT-6 B W6x9 8 64 0.40* 30 7,030

* Maximum load reached prior to deflection criteria
** Load interpolated at 0.5"

SUMMARY OF PILE LOAD TESTING
Project Name: Desert Peak
Project Number: 60215222

Pile No.

Lateral Load



Axial Tension

Pile Type
Embedment

Depth, ft
Pile Drive Time, secYield Deflection1 Load, lb

Ultimate

Deflection2
Load, lb

PLT-1 A W6x9 5 18 0.26 4000 0.77 9120
PLT-1 B W6x9 7 44 0.25 7110 0.55* 12000
PLT-2 A W6x9 6 40 0.25** 280 0.75 390
PLT-2 B W6x9 8 59 0.26 4650 0.75 11370
PLT-3 A W6x9 5 18 0.26 1230 0.75 2390
PLT-3 B W6x9 7 66 0.25 9090 0.37* 12000
PLT-4 A W6x9 6 40 0.26 5960 0.78 10580
PLT-4 B W6x9 8 49 0.26 4570 0.76 7600
PLT-5 A W6x9 5 39 0.26 5470 0.77 7450
PLT-5 B W6x9 7 44 0.22* 12000 -- --
PLT-6 A W6x9 6 32 0.25 6900 0.66* 12000
PLT-6 B W6x9 8 64 0.26 8070 0.67* 12000

1 Yield deflection is defined near 0.25"
2 Ultimate deflection is defined near 0.75"
* Maximum load reached prior to deflection criteria

** Load interpolated at 0.25"

Pile No.

SUMMARY OF PILE LOAD TESTING
Project Name: Desert Peak
Project Number: 60215222



Axial Compression

Pile No. Pile Type
Embedment

Depth, ft
Pile Drive Time, secYield Deflection1 Load, lb

PLT-1 C W6x9 5 51 <0.05* 13,040
PLT-1 D W6x9 7 33 0.22* 13,050
PLT-2 C W6x9 6 32 0.26 12,045
PLT-2 D W6x9 8 51 <0.05* 13,015
PLT-3 C W6x9 5 36 0.26 13,000
PLT-3 D W6x9 7 41 <0.05* 13,005
PLT-4 C W6x9 6 36 0.08* 13,050
PLT-4 D W6x9 8 77 0.05* 13,050
PLT-5 C W6x9 5 23 0.27 13,000
PLT-5 D W6x9 7 33 0.14* 13,035
PLT-6 C W6x9 6 42 0.12* 13,000
PLT-6 D W6x9 8 72 <0.05* 13,045

1 Yield deflection is defined near 0.25"
* Maximum load reached prior to deflection criteria
** Load interpolated at 0.25"

Project Number: 60215222

SUMMARY OF PILE LOAD TESTING
Project Name: Desert Peak



Pile Load Test Results

Project Name: Desert Peak Pile Embedment Depth: 5.0 [feet]
Project Number: 60215222 Lat. Gauge Position (above grade): 1 [inches]

Date Tested: 10/11/21 Lat. Load Applied (above grade): 30 [inches]
Pile Size: W6x9 Time to Drive: 18 [seconds]

Pile Location: PLT-1A Latitude: 33.92896 [° N]

Longitude: 116.57776[° W]

Reading Lateral Corrected Reading Lateral Corrected

Load Deflection �û Load Deflection �û

(lbs) Average
(inches)

(lbs) Average
(inches)

1 0 0.0000 11 5050 -0.3880
2 540 -0.0233 12 5520 -0.4528
3 1040 -0.0433 13 5970 -0.5110
4 1520 -0.0665 14 0 -0.2268
5 2000 -0.0928 15 6070 -0.5845
6 2550 -0.1293 16 0 -0.2910
7 3060 -0.1720 17 6540 -0.6893
8 3520 -0.2130 18 7000 -0.7538
9 3940 -0.2605 19 0 -0.3985
10 4510 -0.3198

Lateral Test Results
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Pile Load Test Results

Project Name: Desert Peak Pile Embedment Depth: 7.0 [feet]
Project Number: 60215222 Lat. Gauge Position (above grade): 1 [inches]

Date Tested: 10/11/21 Lat. Load Applied (above grade): 30 [inches]
Pile Size: W6x9 Time to Drive: 44 [seconds]

Pile Location: PLT-1B Latitude: 33.92896 [° N]

Longitude: 116.57776[° W]

Reading Lateral Corrected Reading Lateral Corrected

Load Deflection �û Load Deflection �û

(lbs) Average
(inches)

(lbs) Average
(inches)

1 0 0.0000 11 5050 -0.3660
2 540 -0.0340 12 5520 -0.4143
3 1040 -0.0635 13 5970 -0.4593
4 1530 -0.0918 14 0 -0.1175
5 2000 -0.1198 15 6070 -0.5093
6 2550 -0.1550 16 0 -0.1870
7 3060 -0.1925 17 6540 -0.5908
8 3520 -0.2270 18 7000 -0.6558
9 3990 -0.2660 19 0 -0.2738
10 4510 -0.3120

Lateral Test Results
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Pile Load Test Results

Project Name: Desert Peak Pile Embedment Depth: 6.0 [feet]
Project Number: 60215222 Lat. Gauge Position (above grade): 1 [inches]

Date Tested: 10/12/21 Lat. Load Applied (above grade): 30 [inches]
Pile Size: W6x9 Time to Drive: 40 [seconds]

Pile Location: PLT-2A Latitude: 33.92599 [° N]

Longitude: 116.57894[° W]

Reading Lateral Corrected Reading Lateral Corrected

Load Deflection �û Load Deflection �û

(lbs) Average
(inches)

(lbs) Average
(inches)

1 0 0.0000 12 4530 -0.5765
2 500 -0.0780 13 5000 -0.6285
3 1060 -0.1505 14 5510 -0.6955
4 1600 -0.2093 15 5850 -0.7498
5 2020 -0.2525 16 0 -0.4030
6 2490 -0.3030 17 6000 -0.8133
7 3010 -0.3603 18 6480 -0.8695
8 3500 -0.4175 19 6960 -0.9743
9 3990 -0.4808 20 0 -0.5295
10 4180 -0.5085
11 0 -0.2460

Lateral Test Results
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